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    Outboxer

A transactional outbox for Elixir and Ecto.
Write a message to the outbox in the same database transaction as your business data. Outboxer
relays it to Kafka, SQS, Oban or your own sink, in order, retrying until it gets through.
Repo.transaction(fn ->
  order = Repo.insert!(changeset)
  {:ok, _} = Outboxer.publish(%OrderPlaced{order_id: order.id, total: order.total})
  order
end)
If the transaction commits, the message will be delivered. If it rolls back, the message never
existed. That is the guarantee "save to the database, then publish to the broker" cannot give: a
crash between the two steps either loses the message or publishes one for data that was never saved.
Features
	Postgres and SQLite storage, behind a behaviour.
	Ordered groups. Messages sharing a group key are delivered in order. Ordering is optional per
message and per outbox, and a whole outbox can be strictly ordered.
	Strict by default. A failing message blocks its own group (and nothing else) until it goes
through. Opt into dead-lettering after N attempts when you prefer progress over order.
	Relays for Kafka (brod), SQS (ex_aws) and Oban, each compiled only when you have its
dependency, plus a function relay and a small behaviour for writing your own.
	Small footprint in your database. A delivered message costs one INSERT and one DELETE.
No claim/lease updates, and indexes that cover only the backlog.
	No global configuration and no application. Everything is passed to {Outboxer, opts} in your
supervision tree, and only the processes that configuration needs are started.
	Multi-node safe on Postgres, with no leader election and no leases to expire.
	Benchmarked. mix bench runs against a real database; see Performance.

Installation
def deps do
  [
    {:outboxer, "~> 0.1"},

    # the driver your Repo already uses
    {:postgrex, ">= 0.0.0"},        # or {:ecto_sqlite3, ">= 0.0.0"}

    # add only the relay you need
    {:brod, "~> 4.0"},               # Outboxer.Relay.Kafka
    {:ex_aws_sqs, "~> 3.4"},         # Outboxer.Relay.SQS
    {:oban, "~> 2.18"}               # Outboxer.Relay.Oban
  ]
end
A relay module exists only if its dependency is in your project when Outboxer is compiled. If you
add one later, run mix deps.compile outboxer --force.
Requires Elixir 1.18 or later.
Quick start
1. Create the table.
defmodule MyApp.Repo.Migrations.AddOutboxer do
  use Ecto.Migration

  def up, do: Outboxer.Migration.up()
  def down, do: Outboxer.Migration.down()
end
2. Define a message.
defmodule MyApp.Events.OrderPlaced do
  use Outboxer.Message, outbox: :orders

  defstruct [:order_id, :total]

  # Optional. Messages with the same group key are delivered in order.
  @impl true
  def group_key(%__MODULE__{order_id: id}), do: "order:#{id}"
end
3. Add Outboxer to your supervision tree, after the repo.
children = [
  MyApp.Repo,
  {Outboxer,
   repo: MyApp.Repo,
   outboxes: [
     orders: [
       relay: {Outboxer.Relay.Kafka, client: :my_brod_client, topic: "orders"},
       partitions: 4
     ]
   ]}
]
4. Publish inside your transaction, with Outboxer.publish/2 as above or in an Ecto.Multi:
Ecto.Multi.new()
|> Ecto.Multi.insert(:order, changeset)
|> Outboxer.publish_multi(:event, fn %{order: order} ->
  %OrderPlaced{order_id: order.id, total: order.total}
end)
|> Repo.transaction()
Two common layouts
One table per outbox. Each outbox can have its own table; without table they share
outboxer_messages. Create each with Outboxer.Migration.up(table: "order_outbox").
outboxes: [
  orders:   [table: "order_outbox",   relay: {Outboxer.Relay.Kafka, client: :my_brod_client, topic: "orders"}],
  invoices: [table: "invoice_outbox", relay: {Outboxer.Relay.SQS, queue_url: "..."}]
]
Publish in one pod, relay in another. Start the same outboxes everywhere and turn delivery
off where it is not wanted. A relay: false node starts no processes and needs no broker
settings or dependencies.
{Outboxer,
 repo: MyApp.Repo,
 relay: System.get_env("OUTBOXER_RELAY", "true") == "true",
 outboxes: [...]}
See Storage and Operations for the details.
Try it
A demo that needs nothing but this repository (SQLite, no broker):
mix deps.get
mix run examples/demo.exs

It publishes order events in transactions, rolls one back, and relays through a sink that fails
one time in four, so you can see ordering and retries.
What it is good at, and what it is not
Good at
	Never losing a message that belongs to a committed transaction, and never emitting one for a
transaction that rolled back.
	Keeping per-entity order (all events of one order, one account, one aggregate) end to end.
	Staying out of the way: the table stays close to empty, and the library is rarely the
bottleneck. See Performance.

Not good at / not for
	Exactly-once delivery. Delivery is at-least-once. Consumers must tolerate a duplicate; every
message carries a stable id for that.
	Very high throughput streaming. Every message is a row written and deleted in your primary
database. For sustained high volume, log-based change data capture (Debezium, WalEx) adds no
writes and scales further.
	Large payloads. The payload lives in your database until it is relayed. Store a reference.
	Low-latency request/response. Latency is "next poll" (default up to 1 s), or a few
milliseconds with notify: true on Postgres.
	Delayed or scheduled messages, priorities, fan-out to several relays from one outbox. It is an
outbox, not a job queue. Use Oban for those (possibly fed by Outboxer.Relay.Oban).
	Databases other than the one your business data is in. The guarantee comes from sharing a
transaction. See the Storage guide for why Redis does not qualify.

The guides go into each of these:
	Overview: the pattern, the guarantees and the trade-offs
	Choosing a setup: outboxes, tables, partitions, notify and where
the relay runs
	Ordering and groups
	Storage: Postgres, SQLite, and why not Redis
	Relays: Kafka, SQS, Oban,
writing your own
	Operations: sizing, table bloat, monitoring, stuck and dead messages
	Testing

Performance
Measured with mix bench, 200-byte payloads, and a relay that only counts, so these are the
outbox's own costs:
	What	Result
	Publish, 1 message per transaction, 10 writers	5,500 txn/s
	Publish, 100 messages per transaction	57,000 msg/s
	Relay, 1 partition, batch_size: 100	32,000 msg/s
	Relay, 4 partitions	100,000 msg/s
	One poll with 10,000 pending rows	0.8 ms
	One poll with 1,000,000 pending rows	0.9 ms

The run was on this setup:
		
	Machine	MacBook Pro, Apple M3 Max (14 cores), 96 GB RAM
	OS	macOS 26.6
	Database	PostgreSQL 17.11 in Docker 27.4 (Linux VM limited to 2 CPUs and 2 GB RAM), default settings
	Runtime	Elixir 1.20.4, Erlang/OTP 29

A poll costs the same at any backlog depth, and relay speed stays flat from the first message of a
backlog to the last. Real throughput is set by your database and the destination, so run it on
your own hardware:
docker compose up -d postgres
mix bench                    # Postgres
BENCH_REPO=sqlite mix bench  # SQLite

The benchmark is bench/outbox_bench.exs. The full results, including
the slow spots, are in Operations.
Development
mix setup
docker compose up -d postgres      # Postgres for the test suite
mix test                           # SQLite + Postgres, relays against fake clients
mix test --exclude postgres        # SQLite only, no Docker
docker compose up -d               # + Kafka and MiniStack (SQS)
mix test.integration               # everything, against the real services
mix precommit                      # compile (warnings as errors), format, credo --strict, test

Building brod's dependencies needs cmake (brew install cmake).
License
MIT. See LICENSE.


  

    Changelog

0.1.0 (2026-11-13)
Initial release.
	Outboxer.Message behaviour and Outboxer.publish/2, Outboxer.publish_multi/4.
	Postgres and SQLite storage behind Outboxer.Storage.
	Ordered groups, total ordering, or no ordering per outbox; partitioned workers.
	Retries with backoff, strict blocking by default, optional dead-lettering with max_attempts.
	Relays: Outboxer.Relay.Kafka, Outboxer.Relay.SQS, Outboxer.Relay.Oban, Outboxer.Relay.Function.
	Optional Postgres LISTEN/NOTIFY wake-up.
	Outboxer.Testing helpers and telemetry events.
	Publish-only nodes: relay: false on the instance stores messages without starting workers or
initialising relays, so publishing and relaying can run in different pods.
	One table per outbox: the table outbox option, for layouts such as order_outbox and
invoice_outbox. Outboxes without it share the instance table.
	Outboxer.discard/3 takes the outbox, since ids are unique per table.
	mix bench: a benchmark against real Postgres or SQLite (publishing, relaying, deep backlogs,
blocked groups, churn, pruning), with the results in the operations guide.
	Postgres: the fetch query always reads the partial pending index. Before, with
retention: {:keep, _} and stale table statistics, the planner could walk the primary key and
relay throughput fell by up to ten times until the next ANALYZE.



  

    LICENSE


MIT License

Copyright (c) 2026 Emmanuel Pinault

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.



  

    Overview

The problem
A service changes its database and needs to tell the rest of the system about it:
Repo.insert!(order)
Kafka.produce("orders", order_placed)   # what if we crash right here?
There are two writes to two systems and nothing makes them atomic. Crash after the first and the
event is lost. Swap them and you can announce an order that was never saved. Wrapping both in a
database transaction does not help: the broker is not part of it.
The pattern
Write the event to a table in the same database, in the same transaction as the business data.
A separate process, the relay, reads that table and forwards the rows to the broker.
 your code                         Outboxer
┌──────────────────────────┐     ┌───────────────────────────────┐
│ BEGIN                    │     │ worker (one per partition)    │
│  INSERT INTO orders      │     │   fetch pending, oldest first │
│  INSERT INTO outbox  ────┼──►  │   relay.deliver(batch) ───────┼──► Kafka / SQS / Oban / ...
│ COMMIT                   │     │   delete delivered rows       │
└──────────────────────────┘     └───────────────────────────────┘
Now there is one atomic write. Either both rows exist or neither does. Delivery to the broker
happens afterwards and can be retried for as long as it takes.
What you are guaranteed
	No lost messages. A message whose transaction committed stays in the table until a relay
confirms delivery.
	No phantom messages. A message whose transaction rolled back was never visible to a worker.
	At-least-once delivery. If delivery succeeded but recording that fact failed (a crash, a lost
connection), the message is delivered again.
	Order within a group, if you ask for it. See Ordering and groups.

What you are not guaranteed
	Exactly-once. Duplicates are rare but possible, so consumers must be idempotent. Every
message has a stable id (Outboxer.Envelope.dedup_id/1) that the built-in relays pass along.
The one exception is Outboxer.Relay.Oban on the same Postgres repo, where the handoff is
atomic; see its guide.
	Bounded latency. A message is picked up at the next poll (poll_interval, default one
second), or within milliseconds with notify: true on Postgres. If the broker is down, it waits.
	Global order. Order is per group. Two messages of different groups can overtake each other.
ordering: :total gives a global order at the cost of all parallelism.

When an outbox is the right tool
	An event must be published if and only if a database change happened: domain events,
integration events, change notifications, search-index updates, cache invalidation across
services.
	Consumers rely on seeing the events of one entity in order.
	You would rather be late than wrong: a broker outage should delay events, not drop them and not
fail user requests.

When it is not
	You need	Use instead
	Sustained very high volume	Log-based CDC (Debezium, WalEx): it reads the WAL and adds no writes
	To stream every change of a table without touching application code	CDC again
	Background jobs: scheduling, priorities, uniqueness, per-job retries	Oban. With Oban on the same repo, inserting the job in your transaction is already transactional
	A message that is not tied to any database change	Publish to the broker directly
	Request/response with a deadline	A direct call; an outbox adds latency by design
	Big payloads (files, large documents)	Store the blob elsewhere and send a reference

What it costs
	One extra row per message in your primary database: an insert in your transaction and, later,
a delete. That is write load and WAL volume on the database you care most about.
	A database connection per busy partition on Postgres while a batch is being delivered.
	A polling query per partition per poll_interval when idle. It hits a small partial index
and is cheap, but it is not zero.
	Operational attention. A blocked group or a growing backlog needs to be noticed. See
Operations.

Vocabulary
	Outbox: a named stream of messages with one relay and its own settings. An instance can have
several; they share one table unless you give each its own (table: "order_outbox").
	Message: your struct implementing Outboxer.Message.
	Envelope: a stored message as the relay sees it (Outboxer.Envelope).
	Group: messages sharing a group key; the unit of ordering.
	Partition: a lane of an outbox with exactly one active worker. A group lives in one partition.
	Relay: the module that delivers envelopes somewhere (Outboxer.Relay).



  

    Choosing a setup

Outboxer has a handful of knobs that are easy to mix up. This page says what each one is for and
when to reach for it. The defaults are a good place to start: one table, one worker per outbox,
polling, every node relaying.
The knobs at a glance
	You want	Use	Default
	Different kinds of messages handled separately	Several outboxes	none; you name them
	Each outbox isolated in the database	A table per outbox	one shared table
	One outbox delivered faster, order kept per group	More partitions	1
	Events of one entity kept in sequence	A group key on the message	no group, no order
	Messages picked up within milliseconds	notify: true (Postgres)	polling every second
	Web nodes that publish, other nodes that deliver	relay: false on the web nodes	every node relays

Outboxes: one per destination or kind of message
An outbox is a named stream with one relay and its own settings. Split by where messages go or how
they must be treated, not by message type alone:
outboxes: [
  orders: [relay: {Outboxer.Relay.Kafka, client: :my_brod_client, topic: "orders"}],
  emails: [relay: {Outboxer.Relay.Oban, worker: MyApp.EmailWorker}, ordering: :none]
]
Several message types can share an outbox. OrderPlaced and OrderShipped belong together in
orders, because they must stay in order with each other.
Tables: shared, or one per outbox
Where an outbox's rows live. It changes nothing about delivery.
	Shared (default). All outboxes in outboxer_messages. Fine for a few low-volume outboxes.
	One per outbox. orders: [table: "order_outbox", ...]. A backlog or bloat in one outbox
does not touch the others, and you can tune, inspect or truncate each on its own.

See Storage.
Group keys: what must stay in order
A message's group key says which other messages it must stay in sequence with. Usually it is the
entity: "order:42". Messages of one group are delivered one after another; a failing message holds
back its own group only. A message without a group key is unordered.
See Ordering and groups.
Partitions: parallel workers inside one outbox
partitions: n gives an outbox n workers. Each group is pinned to one partition by a hash of its
group key, so order within a group still holds while different groups are delivered in parallel.
	It is not a way to separate message types. Type plays no role in the partition; the group key
does. Use outboxes to separate kinds of messages.
	It is not related to tables. A table per outbox with the default partitions: 1 has one
worker and a partition column that is always 0.
	Raise it only when the relay is the bottleneck and the outbox has many groups. Let the outbox
drain before changing it.

Polling and notify: how fast a message is picked up
Polling is how workers always find messages: one small indexed query per partition every
poll_interval (1 second by default), and immediately again after a full batch.
notify: true is an optional addition on Postgres. Publishing also issues pg_notify, Postgres
delivers it when the transaction commits, and a listener on each relaying node wakes the right
worker at once. Polling keeps running underneath, so a missed notification only costs a poll
interval, never a message. It uses one extra database connection per relaying node.
Where the relay runs
	Every node relays (default). Simplest. On Postgres the nodes compete for partitions through
the database and exactly one delivers each batch.
	Dedicated relay nodes. Start the same outboxes everywhere, with relay: false on the nodes
that should only publish. Those nodes start no processes and need no broker settings.

See Operations for what both sides must agree on.
Three typical setups
Small application, one node, or a few identical nodes. Defaults. One table, every node relays.
{Outboxer, repo: MyApp.Repo, outboxes: [orders: [relay: ...]]}
Several domains, one table each.
{Outboxer,
 repo: MyApp.Repo,
 outboxes: [
   orders:   [table: "order_outbox",   relay: ...],
   invoices: [table: "invoice_outbox", relay: ...]
 ]}
Web pods publish, a worker pod relays, low latency, a busy outbox.
{Outboxer,
 repo: MyApp.Repo,
 relay: System.get_env("OUTBOXER_RELAY", "true") == "true",
 notify: true,
 outboxes: [
   orders: [table: "order_outbox", partitions: 4, relay: ...]
 ]}


  

    Ordering and groups

Three modes
Set per outbox with :ordering.
	Mode	Order guaranteed	A failing message blocks	Parallelism
	:group (default)	among messages with the same group key	its own group only	partitions workers
	:total	across the whole outbox	everything behind it	one worker
	:none	none	nothing	partitions workers

In :group mode, ordering is also opt-in per message: a message whose group_key/1 returns
nil is unordered and can neither block nor be blocked.
defmodule MyApp.Events.OrderPaid do
  use Outboxer.Message, outbox: :orders
  defstruct [:order_id]

  @impl true
  def group_key(%__MODULE__{order_id: id}), do: "order:#{id}"
end
Choose the key as the smallest thing whose events must stay in sequence: usually the aggregate
("order:42"), sometimes the tenant. The narrower the key, the less one bad message can hold up.
How order is kept
	Every message gets a monotonically increasing id when it is inserted.
	A group is hashed to one partition of its outbox (partitions, default 1).
	A partition has exactly one active worker in the whole cluster. It reads pending messages by id
and hands them to the relay in that order.
	A message is removed only after the relay confirmed it.

So within a group, message n+1 is never handed to the relay before message n was confirmed.
When a message fails
The failed message gets its attempt counter increased and a retry time (:backoff, exponential
from 1 s to 60 s by default). Until then:
	the rest of its group is held back, because sending them would break the order;
	every other group, and all ungrouped messages, keep flowing.

What happens next depends on :max_attempts:
	:infinity (default): strict. The message is retried forever. Order is never broken, and
the group stays blocked until the cause is fixed or you remove the message with
Outboxer.discard/3. Choose this when a gap in the sequence is worse than a delay.
	A number: dead-letter and continue. After that many failures the message becomes dead and
the group moves on. Order now has a gap. Dead messages stay in the table until you call
Outboxer.retry_dead/2 or Outboxer.discard/3. Choose this when one poison message must not
stall an entity indefinitely.

orders: [relay: ..., max_attempts: 10, backoff: [min: 500, max: 30_000]]
A retried dead message keeps its original id, so it goes out as soon as it is revived, by which
time later messages of its group may already have been delivered.
The fine print
"Order" means insertion order, which is commit order only if writers are serialised
Ids are assigned when a row is inserted, not when its transaction commits. If two transactions
write to the same group at the same time, the one with the higher id can commit first, be relayed,
and then the lower id shows up.
In practice this rarely applies: two transactions changing the same order usually lock the same
orders row, which already serialises them. If nothing in your transaction does that, set
serialize_writes: true on the outbox. On Postgres, publish then takes a transaction-scoped
advisory lock on the group key, so concurrent publishers of one group queue up. (SQLite has a
single writer and needs nothing.)
publish must then come before other statements that could block on the competing
transaction, or after the lock that already serialises them; otherwise it only narrows the window.
Duplicates can appear, but never out of order within a batch
If a batch was delivered and the following database commit failed, the whole batch is delivered
again. A consumer that tracks the last id it processed per group can drop these.
Do not change partitions on a live backlog
The partition is stored on the row when it is published. Changing the count sends new messages of
a group to a different partition than its pending ones, which can reorder them, and lowering it
orphans rows in partitions that no longer have a worker. Let the outbox drain first
(Outboxer.counts/2 shows pending: 0), then change it.
The relay has to play along
Order survives only if the destination keeps it:
	Kafka: yes, per key. The group key becomes the message key.
	SQS: only FIFO queues. Standard queues do not keep order.
	Oban: jobs are inserted in order, but run in order only with a queue concurrency of 1.

:total ordering has a price
One partition, one worker, and any failing message stops the entire outbox. Use it for low-volume
streams where global order really matters (an audit log), not as a default.


  

    Storage

Outboxer stores messages through the Outboxer.Storage behaviour. The adapter is picked from your
repo's Ecto adapter.
Postgres
Outboxer.Storage.Postgres. Works on one node or many.
A worker delivers a batch inside a short transaction:
BEGIN;
SELECT pg_try_advisory_xact_lock(:outbox_key, :partition);  -- false: another node has it, back off
SELECT ... FROM outboxer_messages WHERE ... ORDER BY id LIMIT :batch_size;
-- relay delivers
DELETE FROM outboxer_messages WHERE id = ANY(:delivered);
COMMIT;
Why this shape:
	The lock cannot be stranded. It belongs to the transaction. If the worker, the node or the
connection dies, Postgres releases it. There are no leases, heartbeats or timeouts to tune.
	No claim step. Many outbox implementations first UPDATE rows to mark them as taken. That
doubles the writes and leaves a dead tuple per message. Here a message is inserted once and
deleted once.
	It works behind PgBouncer in transaction pooling mode, which session-level advisory locks
do not.

Things to keep in mind:
	A busy partition holds one pooled connection for the duration of a delivery. Budget for the
total number of partitions across your outboxes.
	The transaction is open while the relay talks to the broker. Keep batches and relay timeouts
small enough that this stays in the low seconds; long transactions hold back vacuum.
	Use the default READ COMMITTED isolation level.

Options that only apply to Postgres: notify, serialize_writes, prefix.
SQLite
Outboxer.Storage.SQLite. For single-node applications.
SQLite has one writer at a time, so the design differs:
	Delivery happens outside any transaction. A batch is read, delivered, then deleted in one
short statement. Holding the write lock during broker I/O would stall your whole application.
	Exclusivity comes from the supervision tree: one worker per partition on the one node.

Consequences:
	Do not run two nodes against the same database file, and do not start two Outboxer instances
with the same outboxes on it. For LiteFS-style replication, relay on the primary only and start
the other nodes with relay: false so they can still publish.
	Use WAL mode (the ecto_sqlite3 default) and a busy_timeout of a few seconds.
	More partitions help only as far as the relay is the bottleneck; writes are serialised anyway.

Could Redis be a storage?
It could implement the behaviour, but it would not be a transactional outbox, and Outboxer does not
ship one.
The pattern works because the message and the business data commit atomically, in one
transaction of one database. With Redis you are back to two writes:
COMMIT to Postgres     ← crash here and the message is lost
LPUSH to Redis
or, the other way round, a message for a change that was rolled back. A lock on a Redis key does
not help: locks coordinate the relays (who delivers a partition), not the write. What you would
get is a durable-ish queue in front of the broker, with the very gap the outbox exists to close.
Redis as storage does make sense in one case: when Redis itself is your system of record for
the data in question, so that the business write and the outbox write can share a MULTI/Lua
script. If that is your situation, the Outboxer.Storage behaviour documents the contract an
adapter must meet. The important parts are that insert/2 must be atomic with the caller's write,
and with_partition/4 must give cluster-wide exclusive ownership that is released when the owner
dies (a lock with a TTL and fencing, in Redis terms).
The table
By default one table, outboxer_messages, shared by every outbox of the instance (instance options
:table, and :prefix for a Postgres schema):
	Column	Purpose
	id	Order of delivery and stable identity
	outbox, partition	Which worker handles the row
	group_key	Ordering group, or NULL
	type, payload, headers	The message; payload is an opaque binary
	status	pending, delivered (only with retention: {:keep, _}) or dead
	attempts, last_error, scheduled_at	Retry bookkeeping
	inserted_at, delivered_at	Timestamps

All three indexes are partial. The two used on the hot path cover only pending rows, so their
size tracks the backlog rather than the history.
One table per outbox
An outbox can have a table of its own, named as you like:
{Outboxer,
 repo: MyApp.Repo,
 outboxes: [
   orders:   [table: "order_outbox",   relay: ...],
   invoices: [table: "invoice_outbox", relay: ...],
   audit:    [relay: ...]              # no :table, so it uses the instance table
 ]}
Create each table with its own migration call. They all have the same columns and indexes:
def up do
  Outboxer.Migration.up(table: "order_outbox")
  Outboxer.Migration.up(table: "invoice_outbox")
  Outboxer.Migration.up()                          # outboxer_messages, for :audit
end

def down do
  Outboxer.Migration.down(table: "order_outbox")
  Outboxer.Migration.down(table: "invoice_outbox")
  Outboxer.Migration.down()
end
Publishing does not change: a message names its outbox, and the outbox knows its table. One
publish/2 call with messages for several outboxes writes to each table in the same transaction.
When to split:
	Isolation. A backlog, a bloated index or a slow vacuum in one outbox does not touch the
others. Autovacuum settings, retention and monitoring can differ per table.
	Operations. You can truncate, inspect or move one outbox without filtering by name.

When one shared table is fine: a handful of low-volume outboxes. The hot indexes are partial and
lead with outbox, so outboxes in one table do not scan each other's rows.
Two things follow from splitting:
	Ids are unique within a table, not across tables. That is why Outboxer.discard/3 and
retry_dead/2 take the outbox. Outboxer.Envelope.dedup_id/1 includes the outbox name and stays
unique.
	partitions is unrelated to tables. It is the number of parallel delivery lanes inside one
outbox, 1 by default. With one table per outbox and the default, the partition column is
always 0.

Moving an existing outbox to a new table: let it drain, then change :table. Rows left in the old
table are not picked up.


  

    Kafka relay

Outboxer.Relay.Kafka produces to Kafka with brod. It is compiled
only when :brod is among your dependencies.
{:brod, "~> 4.0"}
brod's dependencies include a NIF that needs cmake at build time.
Setup
Use a brod client you already start:
orders: [relay: {Outboxer.Relay.Kafka, client: :my_brod_client, topic: "orders"}]
or let Outboxer start and supervise one, by giving it endpoints:
orders: [
  relay:
    {Outboxer.Relay.Kafka,
     client: :outboxer_orders,
     endpoints: [{"kafka-1", 9092}, {"kafka-2", 9092}],
     client_config: [ssl: true, sasl: {:plain, "user", "secret"}],
     producer_config: [required_acks: -1, compression: :snappy],
     topic: "orders"}
]
The client is a child of that outbox's supervisor and is started before its workers. A topic's
producer is started the first time the topic is used, with :producer_config.
Route by message with a function or MFA:
topic: fn envelope -> "events." <> envelope.type end
topic: {MyApp.Routing, :topic_for, []}
A group must always resolve to the same topic, or its order is only kept per topic.
Mapping
	Kafka record	From
	key	the group key, or empty
	value	the payload, untouched
	headers	outboxer-id, outboxer-type, then your headers
	partition	hash of the group key; random without one

Good to know
	Order. Same group key, same Kafka partition, sent with one synchronous request per
topic-partition and acknowledged before the rows are removed. Kafka then keeps that order for
consumers.
	Keep required_acks: -1 (the default here). With 1 or 0 a broker failover can lose
messages Outboxer already deleted.
	Duplicates. A batch can be produced twice after a failure between "acked" and "deleted".
Deduplicate on the outboxer-id header if you need to.
	Partitioning is done by Outboxer, with :erlang.phash2/2, not by brod and not with Kafka's
default murmur2. Other producers writing the same keys to the same topic will not agree on the
partition. Pass a :partitioner function if they must.
	Adding partitions to a topic moves keys, as with any hash partitioner. Drain the outbox first
if order across that change matters.
	Outbox partitions and Kafka partitions are unrelated. The first is how many workers deliver
in parallel, the second is the topic's layout.
	Message size. A batch that exceeds the broker's limits fails as a whole and is retried as a
whole. Lower batch_size if your payloads are large.

Not a fit when
	You need Kafka transactions or exactly-once semantics across topics.
	You produce at a volume where an extra row per message strains the database: it, not Kafka,
becomes the limit. Consider CDC.



  

    SQS relay

Outboxer.Relay.SQS sends to Amazon SQS with ex_aws_sqs. It
is compiled only when :ex_aws_sqs is among your dependencies.
{:ex_aws, "~> 2.5"},
{:ex_aws_sqs, "~> 3.4"},
{:sweet_xml, "~> 0.7"},    # or :saxy; needed to read which batch entries SQS accepted
{:hackney, "~> 1.20"}      # or configure another ex_aws HTTP client
Setup
orders: [
  relay: {Outboxer.Relay.SQS, queue_url: "https://sqs.eu-west-1.amazonaws.com/123456789012/orders.fifo"}
]
Credentials and region come from your ex_aws configuration; override per relay with
ex_aws_config: [region: "eu-west-1"]. For LocalStack or MiniStack:
ex_aws_config: [scheme: "http://", host: "localhost", port: 4566, region: "us-east-1"]
Standard or FIFO
		Standard queue	FIFO queue (.fifo)
	Order	not kept by SQS	kept per MessageGroupId
	Group key	ignored	sent as MessageGroupId
	Duplicates	consumer must handle	SQS drops repeats for 5 minutes (deduplication id)
	Throughput	effectively unlimited	300 requests/s per queue (3,000 messages with batching), more with high-throughput mode

Use a standard queue with ordering: :none when you only want the transactional guarantee. Use a
FIFO queue when order matters; an ordered outbox on a standard queue buys you nothing.
Messages without a group key on a FIFO queue get their own unique group id, so they are not
serialised behind each other.
Batching on FIFO queues
SQS can accept some entries of a SendMessageBatch and reject others. If two messages of one group
were in the same request, the second could be accepted after the first was rejected.
	batching: :group_safe (default) never puts two messages of the same group in one request.
Different groups still share requests. A single very active group is sent one message per
request.
	batching: :fast fills every request with up to 10 messages. Faster for hot groups, with that
small reordering window on partial failures.

Good to know
	Payload. SQS bodies are text. The default JSON encoding is fine; for binary payloads set
encoding: :base64. A non-UTF-8 payload with encoding: :raw fails on every attempt.
	Headers become string message attributes, plus outboxer-id and outboxer-type. SQS allows
10 attributes per message.
	Size. Oversized messages are rejected by SQS on every attempt. With the default
max_attempts: :infinity that blocks the group, so set max_attempts if you cannot bound your
payload size.
	Without an XML parser ex_aws returns the raw response, Outboxer cannot tell what was accepted,
and every batch is treated as failed. The error message says so.

Not a fit when
	You need ordering on a standard queue, or more than FIFO throughput for one group.
	You need SNS fan-out: publish to a queue subscribed to the topic, or write a small relay with
ExAws.SNS (see Custom relays).



  

    Oban relay

Outboxer.Relay.Oban turns outbox messages into Oban jobs. It is
compiled only when :oban is among your dependencies.
First: do you need it?
If Oban uses the same repo as your business data, this already is a transactional outbox:
Repo.transaction(fn ->
  order = Repo.insert!(changeset)
  Oban.insert!(MyApp.Workers.SendReceipt.new(%{order_id: order.id}))
end)
The job commits or rolls back with the order. Adding Outboxer in front adds a table and a hop for
no extra safety.
Use the relay when one of these holds:
	Oban is in another database (a dedicated jobs database, another repo), so a job insert cannot
join your transaction. The outbox restores the guarantee.
	Jobs must be enqueued in order per entity, and you want a failing handoff to hold back only
that entity.
	Your domain code publishes messages and should not know that some become jobs while others go
to Kafka. You can then re-route an outbox without touching the publishing code.

Setup
emails: [
  relay: {Outboxer.Relay.Oban, worker: MyApp.Workers.SendEmail, job_opts: [queue: :mailers]}
]
defmodule MyApp.Workers.SendEmail do
  use Oban.Worker, queue: :mailers

  @impl true
  def perform(%Oban.Job{args: %{"type" => type, "payload" => payload, "id" => id}}) do
    # payload is the decoded JSON of your message
    ...
  end
end
Choose the worker, args or job options per message with functions:
worker: fn envelope -> MyApp.Workers.for_type(envelope.type) end,
args: fn envelope -> %{"event" => envelope.type, "data" => JSON.decode!(envelope.payload)} end,
job_opts: fn envelope -> [queue: :events, tags: [envelope.type]] end
Guarantees
	Setup	Handoff
	Postgres, Oban on the same repo as Outboxer	Atomic. Jobs are inserted and outbox rows deleted in one transaction: exactly one job per message
	Oban on another repo or database	At-least-once. A job can be inserted twice after a failure
	SQLite	At-least-once

Where it is at-least-once, add uniqueness on the message id:
job_opts: [unique: [keys: [:id], period: :infinity]]
Ordering
Outboxer inserts jobs in message order. Oban runs them in that order only if the queue executes
one job at a time across the cluster (queues: [mailers: 1] on a single node, or a global limit /
partitioned queue in Oban Pro). With normal concurrency, jobs of one group run in parallel and can
finish in any order. Also remember that a job that fails and is retried by Oban runs after the jobs
behind it.
If strict processing order matters, let the worker check a sequence number, or keep the processing
in a consumer that reads an ordered stream instead.
Good to know
	With the default payload: :json, a message whose payload is not JSON fails the handoff. Use
payload: :raw (text) or :base64 (binary), or build the args yourself with :args.
	Job arguments are stored as JSON by Oban. Keep them small.
	Outboxer's max_attempts covers the handoff into Oban. Retries of the job are Oban's
(max_attempts in :job_opts).



  

    Custom relays

A relay is a module with two required callbacks. For a one-off, you may not even need a module.
The quick way: a function
audit: [relay: {Outboxer.Relay.Function, fun: &MyApp.Audit.forward/1}]
def forward(%Outboxer.Envelope{} = envelope) do
  case MyApp.AuditClient.post(envelope.type, envelope.payload) do
    {:ok, _response} -> :ok
    {:error, reason} -> {:error, reason}
  end
end
Messages are passed one at a time, in order. Returning {:error, reason} or raising marks the
message as failed and holds back the rest of its group.
A relay module
defmodule MyApp.Relay.Webhook do
  @behaviour Outboxer.Relay

  @impl true
  def init(opts) do
    case Keyword.fetch(opts, :url) do
      {:ok, url} when is_binary(url) -> {:ok, %{url: url, timeout: Keyword.get(opts, :timeout, 5_000)}}
      _missing -> {:error, "MyApp.Relay.Webhook requires a :url"}
    end
  end

  @impl true
  def deliver(envelopes, state) do
    Outboxer.Relay.sequential(envelopes, fn envelope ->
      headers = [{"idempotency-key", Outboxer.Envelope.dedup_id(envelope)}]

      case Req.post(state.url, body: envelope.payload, headers: headers, receive_timeout: state.timeout) do
        {:ok, %{status: status}} when status in 200..299 -> :ok
        {:ok, %{status: status}} -> {:error, "HTTP #{status}"}
        {:error, exception} -> {:error, exception}
      end
    end)
  end
end
hooks: [relay: {MyApp.Relay.Webhook, url: "https://example.com/hooks"}]
init/1
Runs once, when the Outboxer supervisor starts. Validate options here so a typo stops the boot
instead of failing every message later. The returned state is passed to every deliver/2 call. It
is stored in :persistent_term, so keep it small and immutable: configuration, not connections.
children/1 (optional)
Return child specs for processes the relay needs: a connection pool, a broker client. They are
started under the outbox's supervisor before its workers and restarted with them.
@impl true
def children(state), do: [{MyApp.BrokerConnection, name: state.connection, url: state.url}]
deliver/2
Receives a non-empty list of envelopes in delivery order and returns one of:
	Return	Meaning
	:ok	all delivered
	{:error, reason}	none delivered
	{:partial, %{id => :ok | {:error, reason}}}	per message; ids not in the map were not attempted

It is called from the partition's worker process. On Postgres it runs inside the batch transaction,
so the repo calls you make there join it, and the time you spend holds a database connection.
Rules a relay must follow
	Report success only when the destination has durably accepted the message. After :ok the
row is deleted.
	Keep the ordering rule. Once a message of a group fails, do not deliver later messages of
that group in the same call. Outboxer.Relay.sequential/2 does this for you. A relay that
sends real batches must make the batch all-or-nothing per group, as the Kafka relay does per
topic-partition.
	Bound your time. Use timeouts. A relay that hangs holds its partition, and on Postgres a
connection and an open transaction.
	Expect to be called again with the same message. Pass Outboxer.Envelope.dedup_id/1 to the
destination when it supports idempotency keys.
	Do not swallow errors. Return them. Retrying and backoff are Outboxer's job; sleeping and
retrying inside deliver/2 only blocks the partition.

Testing a relay
Call it directly; no database is needed:
test "posts the payload" do
  {:ok, state} = MyApp.Relay.Webhook.init(url: bypass_url)
  envelope = %Outboxer.Envelope{id: 1, outbox: :hooks, type: "t", payload: ~s({"a":1})}

  assert {:partial, %{1 => :ok}} = MyApp.Relay.Webhook.deliver([envelope], state)
end
For the whole path, publish and call Outboxer.Testing.drain/2.


  

    Operations

Sizing
Partitions set how many batches of an outbox are delivered at the same time. Start with 1.
Raise it when the relay, not the database, is the bottleneck and you have many groups. Messages of
one group never run in parallel, whatever the number.
Connection pool (Postgres). A partition that is delivering holds one connection. Add the total
number of partitions of all outboxes to the pool size your application needs anyway. With
notify: true, add one more connection outside the pool. This applies to nodes that relay; a
publish-only node (relay: false) uses no connections of its own.
Batch size (default 100). Larger batches mean fewer round trips and longer transactions. If the
relay sends messages one by one (function relay, group-safe SQS), a batch takes batch_size × latency and holds a connection for that long.
Poll interval (default 1 s) is the worst-case pickup delay for a message published inside a
transaction, and the idle query rate: one small indexed query per partition per interval. A worker
that finds a full batch polls again immediately, so a backlog drains at full speed regardless.
Latency. For pickup within milliseconds on Postgres, set notify: true: publishing calls
pg_notify, which Postgres delivers when the transaction commits. Polling stays on as a fallback.
pg_notify takes a brief global lock at commit, so very write-heavy systems should measure before
enabling it.
Performance
mix bench (in this repository, bench/outbox_bench.exs) measures the library against a real
database with a relay that only counts, so the numbers are the outbox's own cost, not a broker's.
Run it on your hardware before trusting any figure:
docker compose up -d postgres
mix bench                    # Postgres
BENCH_REPO=sqlite mix bench  # SQLite
BENCH_SCALE=5 mix bench      # five times the rows
BENCH_PLANS=1 mix bench      # also print the Postgres query plans

The published numbers come from this setup, with 200-byte payloads:
		
	Machine	MacBook Pro, Apple M3 Max (14 cores), 96 GB RAM
	OS	macOS 26.6
	Database	PostgreSQL 17.11 in Docker 27.4 (Linux VM limited to 2 CPUs and 2 GB RAM), default settings
	Runtime	Elixir 1.20.4, Erlang/OTP 29

Note that the database ran with far less hardware than the machine itself and with untuned
settings, so treat the figures as a reference point, not a ceiling or a promise.
	What	Result
	Publish, 1 message per transaction, 1 writer	1,000 txn/s
	Publish, 1 message per transaction, 10 writers	5,500 txn/s
	Same with notify: true	3,500 txn/s
	Same with serialize_writes: true	3,700 txn/s
	Publish, 100 messages per transaction	57,000 msg/s
	Relay, 1 partition, batch_size: 100	32,000 msg/s
	Relay, 4 partitions	100,000 msg/s
	Relay, 1 partition, batch_size: 1_000	160,000 msg/s
	Relay, retention: {:keep, _}	28,000 msg/s
	One poll, 10,000 pending rows	0.8 ms
	One poll, 1,000,000 pending rows	0.9 ms
	One poll, a blocked group with 100,000 rows behind its head	15 ms
	One poll, 2,000 blocked groups with 10 rows behind each	4.5 ms
	Prune delivered rows	550,000 rows/s
	Outboxer.counts/2 on 1,000,000 rows	125 ms

What the numbers say:
	A poll costs the same at any backlog depth. The worker reads the head of a partial index
that holds only pending rows, so a million waiting messages are no slower to read than ten
thousand. Relay speed stays flat from the first message of a backlog to the last.
	Batch size is the biggest lever for a relay that sends in bulk, followed by partitions. A
relay that sends one message at a time is limited by its own round trip, not by the outbox.
	notify and serialize_writes cost about a third of publish throughput under concurrent
writers. Turn them on when you need what they give, not by default.
	A blocked group with a deep queue behind it slows its whole partition. Every poll has to
step over the rows that are waiting behind the failed message. At 100,000 such rows a poll takes
15 ms instead of under 1 ms, which caps the other groups of that partition at a few thousand
messages per second. This only happens in strict mode (max_attempts: :infinity) when a poison
message is left in place while its group keeps receiving messages. Alert on a message that
keeps retrying, and discard or fix it. More partitions limit the damage to one of them.
	counts/2 reads every row of the outbox. Call it from a periodic metrics job, not per
request.

Keeping the table small
Table bloat is the usual way outboxes hurt a database. Outboxer is designed around it, and a few
choices are yours.
	Leave retention: :delete on unless you need delivered messages for audit or debugging. With
it, the table holds only the backlog.

	With retention: {:keep, seconds}, delivered rows are marked and pruned in batches every
prune_interval. Keep the window short. Each kept message costs an extra UPDATE and a dead
tuple.

	Postgres autovacuum. An outbox table is small and churns constantly, which the default
thresholds handle poorly. Tune it for each outbox table:
ALTER TABLE outboxer_messages SET (
  autovacuum_vacuum_scale_factor = 0,
  autovacuum_vacuum_threshold = 1000,
  autovacuum_vacuum_cost_delay = 0
);

	Long transactions anywhere in the database stop vacuum from removing dead rows, here as in
every table. An idle-in-transaction session elsewhere is the most common cause of an outbox
table that grows while its row count stays near zero.

	Dead messages are never pruned. They wait for a decision. Alert on them.

	Do not put large payloads in messages.


What to watch
Outboxer.counts/2 returns %{pending: n, delivered: n, dead: n} for an outbox. Export it
periodically and alert on:
	Signal	Meaning
	pending growing	Relay slower than publishers, destination down, or a blocked group
	dead > 0	Messages gave up after max_attempts; order has a gap
	[:outboxer, :message, :retry] rate	Destination trouble
	The same id retrying for a long time	A poison message blocking its group
	[:outboxer, :relay, :batch, :stop] duration	Time a connection and transaction are held

All telemetry events are listed in the Outboxer module documentation.
Stuck and dead messages
A group is blocked. With max_attempts: :infinity, a message that cannot be delivered holds
its group. Find it:
:orders
|> Outboxer.list_pending(limit: 1_000)
|> Enum.filter(&(&1.attempts > 0))
#=> [%Outboxer.Envelope{id: 4711, attempts: 37, last_error: "...", group_key: "order:42", ...}]
Fix the cause and it goes out at its next retry. If the message can never be delivered, remove it
and let the group continue:
Outboxer.discard(:orders, [4711])
Messages are dead. With a numeric max_attempts:
Outboxer.list_dead(:orders)
Outboxer.retry_dead(:orders)                 # all of them
Outboxer.retry_dead(:orders, ids: [4711])    # some
Outboxer.discard(:orders, [4711])            # give up for good
A revived message is sent as soon as it is picked up, possibly after later messages of its group.
Deploying
	Rolling deploys are safe on Postgres: old and new nodes compete for partitions through the
database, and only one wins each batch.
	Shutdown. A worker that is stopped mid-batch rolls its transaction back; the batch is
delivered again by whoever picks the partition up. That is one source of duplicates.
	Changing partitions: let the outbox drain first. See
Ordering and groups.
	Renaming or removing an outbox leaves its pending rows without a worker. Drain it first, or
delete the rows.
	Publish-only nodes. See Running the relay on its own nodes.
	Read replicas. Point Outboxer at the primary repo. Workers must see committed rows
immediately and must write.

Running the relay on its own nodes
By default every node that starts Outboxer both publishes and relays. To publish from one set of
nodes (web pods, say) and relay from another, start the same outboxes everywhere and switch
delivery off where you do not want it:
# lib/my_app/application.ex, the same code in every pod
{Outboxer,
 repo: MyApp.Repo,
 relay: System.get_env("OUTBOXER_RELAY", "true") == "true",
 outboxes: MyApp.Outboxes.config()}
Set OUTBOXER_RELAY=false on the web deployment and leave it unset on the relay deployment.
A relay: false instance:
	starts no processes: no workers, no relay clients, no notifier, no pruner;
	ignores the :relay option of its outboxes, so that key can be left out, and the node needs
neither broker settings nor the broker dependency (brod, ex_aws, Oban);
	still supports publish/2, publish_multi/4, counts/2, list_pending/2, list_dead/2,
retry_dead/2 and discard/3.

What the two sides must agree on, because it decides where a message is written and who picks it
up. Outboxer cannot check this across nodes, so build both from one function:
	Setting	Why
	Outbox names and table	The relay only reads the tables and outboxes it knows
	partitions	Publishers assign the partition; a relay with fewer never reads the rest
	ordering, serialize_writes	They decide the group key and locking at publish time
	Instance name and notify	The name is part of the NOTIFY payload the relay listens for
	prefix, repo database	Same tables

Things to know:
	Run at least one relaying node, or messages only pile up. Several are fine on Postgres:
they compete for partitions through the database. Alert on pending growing.
	Pickup delay. A relay on another node learns of a new message at its next poll
(poll_interval), or within milliseconds with notify: true on both sides.
	Retention. The pruner runs on relaying nodes only.
	SQLite is single-node, so this split applies to it only in a primary/replica setup such as
LiteFS: relay on the primary, relay: false elsewhere.

testing: :manual is for tests. It also starts no workers, but it still initialises the relays so
that Outboxer.Testing.drain/2 can deliver through them.
Failure modes, in short
	What happens	Result
	App crashes before commit	No message. Correct
	App crashes after commit	Message is relayed later
	Broker is down	Messages wait and retry with backoff; requests are unaffected
	Worker or node dies mid-batch	Batch is redelivered; possible duplicates
	Database is down	Publishing fails with your transaction; workers log and retry
	One message can never be delivered	Its group blocks (strict) or it goes dead (max_attempts)



  

    Testing

Your application
Start Outboxer in manual mode in the test environment. No workers run, nothing is relayed
unless you ask, and publish writes through the test's own sandboxed connection, so everything
rolls back with the test and async: true keeps working.
# config/test.exs
config :my_app, :outboxer, testing: :manual

# lib/my_app/application.ex
outboxer =
  [
    repo: MyApp.Repo,
    outboxes: [orders: [relay: {Outboxer.Relay.Kafka, client: :my_brod, topic: "orders"}]]
  ] ++ Application.get_env(:my_app, :outboxer, [])

children = [MyApp.Repo, {Outboxer, outboxer}]
The relay's options are still validated at boot, so configuration mistakes show up in tests.
Do not confuse this with relay: false, which is for production nodes that publish while other
nodes relay (see Operations). A relay: false
instance has no relay at all, so drain/2 raises on it.
Assert that something was published
import Outboxer.Testing

test "placing an order publishes OrderPlaced" do
  {:ok, order} = Orders.place(@params)

  envelope = assert_published(:orders, MyApp.Events.OrderPlaced)
  assert envelope.group_key == "order:#{order.id}"
  assert JSON.decode!(envelope.payload)["total"] == 100
end

test "a rejected order publishes nothing" do
  {:error, _changeset} = Orders.place(%{})
  refute_published(:orders, MyApp.Events.OrderPlaced)
end
assert_published/3 takes a message module, a type string, or a function on the envelope.
published/2 returns all pending envelopes if you want to assert on the list.
Exercise the relay
Outboxer.Testing.drain/2 delivers everything pending, synchronously, in the test process, through
the configured relay:
test "events reach the sink" do
  Orders.place(@params)
  assert %{delivered: 1, failed: 0} = drain(:orders)
end
For that you usually want a relay you control in tests. Swap it in configuration:
# config/test.exs
config :my_app, :orders_relay, {Outboxer.Relay.Function, fun: {MyApp.TestSink, :deliver, []}}
drain/2 stops when a pass delivers nothing, so a relay that keeps failing cannot hang your test.
If you run real workers in tests
You rarely need to. If you do, the workers are separate processes that use real transactions, so
the SQL sandbox must be in shared mode (async: false) and you should stop Outboxer at the end of
the test.
This library
docker compose up -d postgres
mix test                        # SQLite and Postgres; relays against fake clients
mix test --exclude postgres     # SQLite only, no Docker
docker compose up -d
mix test.integration            # adds real Kafka and SQS (MiniStack)

	Database tests are parameterised and run against both adapters.
	test/outboxer/postgres_test.exs covers what only Postgres does: several nodes on one outbox, a
worker killed mid-batch, NOTIFY, write serialisation, schema prefixes.
	Relay unit tests use fake clients (test/support/fakes.ex) injected through an undocumented
relay option, so CI needs no broker.
	test/integration/ runs against the services in compose.yml and is excluded unless you pass
--include integration.
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A transactional outbox for Ecto.
You write a message to the outbox table in the same database transaction
as your business data. Outboxer then relays it to Kafka, SQS, Oban or your
own sink, in order, retrying until it gets through. The message exists if and
only if the transaction committed, which is the guarantee that "write to the
database, then publish to the broker" cannot give you.
Getting started
	Create the table (see Outboxer.Migration):
def up, do: Outboxer.Migration.up()
def down, do: Outboxer.Migration.down()

	Define a message (see Outboxer.Message):
defmodule MyApp.Events.OrderPlaced do
  use Outboxer.Message, outbox: :orders
  defstruct [:order_id, :total]

  @impl true
  def group_key(%__MODULE__{order_id: id}), do: "order:#{id}"
end

	Add Outboxer to your supervision tree, after the repo. Outboxer has no
application of its own; this child is the whole runtime:
children = [
  MyApp.Repo,
  {Outboxer,
   repo: MyApp.Repo,
   outboxes: [
     orders: [relay: {Outboxer.Relay.Kafka, client: :my_brod_client, topic: "orders"}]
   ]}
]

	Publish inside your transaction:
MyApp.Repo.transaction(fn ->
  order = MyApp.Repo.insert!(changeset)
  {:ok, _envelope} = Outboxer.publish(%OrderPlaced{order_id: order.id, total: order.total})
  order
end)


Options
	:outboxes (keyword/0) - The outboxes, as name: options. See "Outbox options" below. The default value is [].

	:name (atom/0) - Name of this instance. Only needed when you run more than one. The default value is Outboxer.

	:repo (atom/0) - Required. The Ecto.Repo that holds the outbox table. It must be the repo your business writes use.

	:table (String.t/0) - Name of the table used by every outbox that does not set its own :table. Must match what was given to Outboxer.Migration. The default value is "outboxer_messages".

	:prefix - Postgres schema of the outbox tables. The default value is nil.

	:storage (atom/0) - An Outboxer.Storage module. Detected from the repo's adapter when omitted.

	:notify (boolean/0) - Postgres only. Wake workers through LISTEN/NOTIFY when a publishing transaction commits, instead of waiting for the next poll. Uses one extra database connection. The default value is false.

	:relay (boolean/0) - Whether this node delivers messages. false makes the instance publish-only: nothing is started, no relay is initialised (so the outboxes need no :relay and the node needs no broker dependency), and publish/2 and the admin functions still work. Use it on web nodes when a separate node, started with the same outboxes and relay: true, does the delivering. The default value is true.

	:testing - For your test environment. :manual starts no workers: messages are stored but only delivered when you call Outboxer.Testing.drain/2. The default value is :disabled.

	:require_transaction (boolean/0) - Raise when Outboxer.publish/2 is called outside a repo transaction. The default value is false.

	:prune_interval (pos_integer/0) - Milliseconds between pruning passes, for outboxes using retention: {:keep, seconds}. The default value is 60000.


Outbox options
Each entry under :outboxes accepts:
	:relay - The relay that delivers this outbox's messages: a module implementing Outboxer.Relay, or {module, opts}. Required, except on an instance started with relay: false, where it is ignored.

	:table (String.t/0) - Table holding this outbox's messages, for example "order_outbox". Defaults to the instance's :table. Create it with Outboxer.Migration.up(table: "order_outbox").

	:ordering - :group keeps order between messages that share a group key (messages without one are unordered). :total keeps one global order for the whole outbox (forces a single partition; one failing message blocks everything behind it). :none ignores group keys entirely. The default value is :group.

	:partitions (pos_integer/0) - How many partitions, and so how many concurrent delivery workers, the outbox has. A group always lands in the same partition. Do not change this while the outbox holds undelivered messages. The default value is 1.

	:batch_size (pos_integer/0) - Maximum number of messages fetched and handed to the relay at once. The default value is 100.

	:poll_interval (pos_integer/0) - Milliseconds an idle worker waits before looking for new messages. The default value is 1000.

	:max_attempts - :infinity retries a failing message forever, which blocks its group and never breaks order. A number moves the message to the dead state after that many failed attempts and lets the group continue. The default value is :infinity.

	:backoff - Delay before a failed message is retried. Either [min: ms, max: ms] for exponential backoff with jitter, or a function taking the number of failed attempts and returning milliseconds. The default value is [min: 1000, max: 60000].

	:retention - :delete removes a message as soon as it is delivered (smallest table, recommended). {:keep, seconds} marks it delivered and prunes it after that many seconds. The default value is :delete.

	:serialize_writes (boolean/0) - Postgres only. Take a transaction-scoped advisory lock on the group key when publishing, so that concurrent transactions writing to the same group commit in id order. Only needed when nothing else (such as a row lock on the aggregate) already serialises those writers. The default value is false.


What gets started
Only what the configuration needs:
Outboxer (Supervisor)
├── Registry                       worker lookup
├── Outboxer.Notifier              only with notify: true
├── one supervisor per outbox
│   ├── the relay's own children   e.g. a brod client, if the relay starts one
│   └── one worker per partition
└── Outboxer.Pruner                only if an outbox uses retention: {:keep, _}
With relay: false or testing: :manual none of these are started and
publish/2 still works.
Publishing and relaying on different nodes
Start the same outboxes everywhere and switch delivery off where it is not
wanted, for example on web pods:
{Outboxer,
 repo: MyApp.Repo,
 relay: System.get_env("OUTBOXER_RELAY", "true") == "true",
 outboxes: [...]}
A relay: false instance only publishes. It ignores the :relay of its
outboxes, so it needs neither broker settings nor the broker's dependency.
See the operations guide for what the two sides must agree on.
One table per outbox
Every outbox can live in its own table:
outboxes: [
  orders: [table: "order_outbox", relay: ...],
  invoices: [table: "invoice_outbox", relay: ...]
]
Create each one with Outboxer.Migration.up(table: "order_outbox"). Outboxes
without :table share the instance's table. Message ids are unique within a
table, not across tables.
Several instances
All functions take a :name option, defaulting to Outboxer. Run a second
instance (for another repo, say) by giving it a name:
{Outboxer, name: MyApp.BillingOutbox, repo: MyApp.BillingRepo, outboxes: [...]}

Outboxer.publish(message, name: MyApp.BillingOutbox)
Telemetry
	Event	Measurements	Metadata
	[:outboxer, :publish]	count	name, outboxes
	[:outboxer, :relay, :batch, :start]	system_time	name, outbox, partition, relay, count
	[:outboxer, :relay, :batch, :stop]	duration	the above plus fetched, delivered, failed, dead
	[:outboxer, :relay, :batch, :exception]	duration	name, outbox, partition, relay, kind, reason, stacktrace
	[:outboxer, :message, :retry]	attempt	name, outbox, id, type, group_key, error
	[:outboxer, :message, :dead]	attempt	name, outbox, id, type, group_key, error
	[:outboxer, :prune]	count	name, outbox
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        counts(outbox, opts \\ [])

      


        Number of messages of an outbox by state: %{pending: n, delivered: n, dead: n}.



    


    
      
        discard(outbox, ids, opts \\ [])

      


        Permanently deletes messages of an outbox by id, whatever their state.
Returns how many were deleted.



    


    
      
        list_dead(outbox, opts \\ [])

      


        Lists dead messages of an outbox, oldest first, as envelopes.



    


    
      
        list_pending(outbox, opts \\ [])

      


        Lists pending (not yet delivered) messages of an outbox, oldest first.



    


    
      
        publish(message_or_messages, opts \\ [])

      


        Writes one message, or a list of messages, to the outbox.



    


    
      
        publish_multi(multi, step, message, opts \\ [])

      


        Adds a publish step to an Ecto.Multi.



    


    
      
        retry_dead(outbox, opts \\ [])

      


        Puts dead messages back in the outbox for delivery, with their attempt
counter reset. Returns how many were revived.



    


    
      
        start_link(opts)

      


        Starts an Outboxer instance. See the module documentation for the options.
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        Functions


        


    

  
    
      
    
    
      counts(outbox, opts \\ [])



        
          
        

    

  


  

      

          @spec counts(atom(), keyword()) :: %{
  pending: non_neg_integer(),
  delivered: non_neg_integer(),
  dead: non_neg_integer()
}


      


Number of messages of an outbox by state: %{pending: n, delivered: n, dead: n}.
pending is the backlog. delivered is only ever non-zero with
retention: {:keep, seconds}.
Options
	:name - the Outboxer instance, default Outboxer.
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          @spec discard(atom(), [pos_integer()], keyword()) :: non_neg_integer()


      


Permanently deletes messages of an outbox by id, whatever their state.
Returns how many were deleted.
This is how you skip a poison message that blocks a group under
max_attempts: :infinity: find it with list_pending/2 and discard it.
Outboxer.discard(:orders, [4711])
Options
	:name - the Outboxer instance, default Outboxer.
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          @spec list_dead(atom(), keyword()) :: [Outboxer.Envelope.t()]


      


Lists dead messages of an outbox, oldest first, as envelopes.
A message is dead when it failed max_attempts times. envelope.last_error
holds the reason for the final failure.
Options
	:name - the Outboxer instance, default Outboxer.
	:limit - maximum number of messages, default 100.
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          @spec list_pending(atom(), keyword()) :: [Outboxer.Envelope.t()]


      


Lists pending (not yet delivered) messages of an outbox, oldest first.
Messages with attempts > 0 have failed and are waiting for a retry; with
ordering on, they are what is blocking their group.
Takes the same options as list_dead/2.
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          @spec publish(message() | [message()], keyword()) ::
  {:ok, Outboxer.Envelope.t() | [Outboxer.Envelope.t()]}


      


Writes one message, or a list of messages, to the outbox.
Call it inside Repo.transaction/2 together with your business writes. The
insert uses the repo's current connection, so it commits or rolls back with
everything else in that transaction.
Returns {:ok, envelope} for a single message and {:ok, envelopes} for a
list. Raises ArgumentError for something that is not a message or names an
unknown outbox; database errors raise as they do for Repo.insert_all/3.
Options
	:name - the Outboxer instance, default Outboxer.
	:outbox - overrides the message's Outboxer.Message.outbox/0.
	:group_key - overrides the message's Outboxer.Message.group_key/1.
	:headers - merged over the message's Outboxer.Message.headers/1.

Outside a transaction
Publishing without a surrounding transaction is allowed and stores the
message atomically on its own. That is fine for a message that is not tied
to another write. Set require_transaction: true on the instance if you
would rather have that raise.
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          @spec publish_multi(
  Ecto.Multi.t(),
  Ecto.Multi.name(),
  message() | [message()] | (map() -> term()),
  keyword()
) :: Ecto.Multi.t()


      


Adds a publish step to an Ecto.Multi.
message is a message, a list of messages, or a function that receives the
changes so far and returns either.
Ecto.Multi.new()
|> Ecto.Multi.insert(:order, changeset)
|> Outboxer.publish_multi(:event, fn %{order: order} ->
  %OrderPlaced{order_id: order.id, total: order.total}
end)
|> MyApp.Repo.transaction()
Takes the same options as publish/2.
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          @spec retry_dead(atom(), keyword()) :: non_neg_integer()


      


Puts dead messages back in the outbox for delivery, with their attempt
counter reset. Returns how many were revived.
They keep their original id, so they rejoin their group in their original
position. Messages of the same group published later may already have been
delivered; that gap is what max_attempts trades for not blocking.
Options
	:name - the Outboxer instance, default Outboxer.
	:ids - only these message ids. Default: every dead message of the outbox.
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          @spec start_link(keyword()) :: Supervisor.on_start()


      


Starts an Outboxer instance. See the module documentation for the options.
Raises ArgumentError or NimbleOptions.ValidationError when the options
are invalid, so that a misconfigured outbox fails at boot rather than at the
first message.
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A stored outbox message, as handed to a relay.
The envelope is what Outboxer.Relay.deliver/2 receives. payload is the
binary produced by Outboxer.Message.encode/1; Outboxer never looks inside it.
attempts is the number of failed delivery attempts so far and last_error
the reason for the most recent one, so both are 0 and nil on a first try.
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        dedup_id(envelope)

      


        A stable identifier for this message, suitable as an idempotency or
deduplication key on the consuming side.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Outboxer.Envelope{
  attempts: non_neg_integer(),
  group_key: String.t() | nil,
  headers: %{optional(String.t()) => String.t()},
  id: pos_integer(),
  inserted_at: DateTime.t() | nil,
  last_error: String.t() | nil,
  outbox: atom(),
  partition: non_neg_integer(),
  payload: binary(),
  type: String.t()
}
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          @spec dedup_id(t()) :: String.t()


      


A stable identifier for this message, suitable as an idempotency or
deduplication key on the consuming side.
Delivery is at-least-once, so a consumer can see the same message twice. The
id is the same on every attempt.
iex> Outboxer.Envelope.dedup_id(%Outboxer.Envelope{id: 42, outbox: :orders, type: "t", payload: ""})
"orders-42"
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The behaviour every outbox message implements.
A message is a plain struct. use Outboxer.Message gives it sensible
defaults for every callback, so the smallest message is:
defmodule MyApp.Events.OrderPlaced do
  use Outboxer.Message, outbox: :orders

  defstruct [:order_id, :total]
end
and a message that takes part in ordered delivery adds a group key:
defmodule MyApp.Events.OrderPlaced do
  use Outboxer.Message, outbox: :orders, type: "order.placed"

  defstruct [:order_id, :total]

  @impl true
  def group_key(%__MODULE__{order_id: id}), do: "order:#{id}"
end
Options for use
	:outbox - the outbox this message is published to. Can be overridden
per call with Outboxer.publish(msg, outbox: :other).
	:type - the type string stored with the message and passed to the
relay. Defaults to the module name without the Elixir. prefix.

Callbacks and their defaults
	Callback	Default
	outbox/0	the :outbox option, or nil (then you must pass outbox: to publish)
	type/0	the :type option, or the module name
	encode/1	JSON.encode!/1 of the struct's fields
	group_key/1	nil (unordered)
	headers/1	%{}

Encoding
The payload is stored as an opaque binary, so encode/1 may return JSON,
Protobuf, Avro or anything else. The default uses Elixir's built-in JSON
module on Map.from_struct/1; if your struct holds values JSON cannot
encode (other structs without a JSON.Encoder implementation, tuples, pids)
implement encode/1 yourself.
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        encode(message)

      


        Serialises the message to the binary that will be stored and relayed.



    


    
      
        group_key(message)

      


        The ordering group of the message, or nil when it does not need ordering.



    


    
      
        headers(message)

      


        String headers stored with the message and passed to the relay.



    


    
      
        outbox()

      


        The outbox this message goes to by default.



    


    
      
        type()

      


        A stable type name for this kind of message.
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          @callback encode(message :: struct()) :: binary()


      


Serialises the message to the binary that will be stored and relayed.
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          @callback group_key(message :: struct()) :: String.t() | nil


      


The ordering group of the message, or nil when it does not need ordering.
Messages with the same group key in the same outbox are delivered in the
order they were published. See the "Ordering and groups" guide.
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          @callback headers(message :: struct()) :: %{optional(String.t()) => String.t()}


      


String headers stored with the message and passed to the relay.
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          @callback outbox() :: atom() | nil


      


The outbox this message goes to by default.
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          @callback type() :: String.t()


      


A stable type name for this kind of message.

  


        

      


  

    
Outboxer.Migration 
    



      
Creates and drops the outbox table.
Generate a migration in your application and delegate to this module:
defmodule MyApp.Repo.Migrations.AddOutboxer do
  use Ecto.Migration

  def up, do: Outboxer.Migration.up()
  def down, do: Outboxer.Migration.down()
end
The same migration works on Postgres and SQLite.
Options
	:table - table name, default "outboxer_messages". Pass the same value
as :table to Outboxer.
	:prefix - Postgres schema to create the table in.
	:version - schema version to migrate to (up/1) or back to (down/1).
Defaults to the latest for up/1 and to 0 (nothing left) for down/1.
Later releases that change the table will add versions; you then write a
new migration calling up(version: n).

What gets created
One table and three partial indexes. The indexes that the workers use cover
only rows with status = 'pending', so their size follows the backlog, not
the history.
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        down(opts \\ [])

      


        Migrates the outbox table down to :version (default: 0, dropping it).



    


    
      
        up(opts \\ [])

      


        Migrates the outbox table up to :version (default: latest).
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Migrates the outbox table down to :version (default: 0, dropping it).
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Migrates the outbox table up to :version (default: latest).

  


        

      


  

    
Outboxer.Testing 
    



      
Helpers for testing code that publishes to an outbox.
Start Outboxer with testing: :manual in your test environment. No workers
run, so nothing is relayed behind your back and the Ecto SQL sandbox needs no
special arrangement: Outboxer.publish/2 writes through the test's own
connection and the rows roll back with the test.
# config/test.exs
config :my_app, :outboxer, testing: :manual

# application.ex
{Outboxer, [repo: MyApp.Repo, outboxes: [...]] ++ Application.get_env(:my_app, :outboxer, [])}
Then, in a test:
import Outboxer.Testing

test "placing an order publishes an event" do
  {:ok, order} = Orders.place(params)

  envelope = assert_published(:orders, MyApp.Events.OrderPlaced)
  assert JSON.decode!(envelope.payload)["order_id"] == order.id
end
To exercise the relay too, call drain/2, which delivers synchronously in
the test process.
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        assert_published(outbox, matcher, opts \\ [])

      


        Asserts that a pending message matching matcher exists and returns the
first one.



    


    
      
        drain(outbox, opts \\ [])

      


        Delivers everything currently deliverable in an outbox, synchronously, in
the calling process, through the configured relay.



    


    
      
        published(outbox, opts \\ [])

      


        Returns the pending messages of an outbox, oldest first.



    


    
      
        refute_published(outbox, matcher, opts \\ [])

      


        Asserts that no pending message matches matcher. See assert_published/3.
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          @spec assert_published(
  atom(),
  module() | String.t() | (Outboxer.Envelope.t() -> boolean()),
  keyword()
) ::
  Outboxer.Envelope.t()


      


Asserts that a pending message matching matcher exists and returns the
first one.
matcher is a message module (matches on its type), a type string, or a
function taking the envelope and returning a boolean.
assert_published(:orders, MyApp.Events.OrderPlaced)
assert_published(:orders, "order.placed")
assert_published(:orders, &(&1.group_key == "order:1"))

  



    

  
    
      
    
    
      drain(outbox, opts \\ [])



        
          
        

    

  


  

      

          @spec drain(atom(), keyword()) :: %{
  delivered: non_neg_integer(),
  failed: non_neg_integer(),
  dead: non_neg_integer()
}


      


Delivers everything currently deliverable in an outbox, synchronously, in
the calling process, through the configured relay.
Returns %{delivered: n, failed: n, dead: n}. It stops as soon as a pass
delivers nothing, so a message that keeps failing cannot make it loop.
Options
	:name - the Outboxer instance, default Outboxer.
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          @spec published(atom(), keyword()) :: [Outboxer.Envelope.t()]


      


Returns the pending messages of an outbox, oldest first.
Options
	:name - the Outboxer instance, default Outboxer.
	:limit - maximum number of messages, default 100.
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          @spec refute_published(
  atom(),
  module() | String.t() | (Outboxer.Envelope.t() -> boolean()),
  keyword()
) ::
  :ok


      


Asserts that no pending message matches matcher. See assert_published/3.
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The behaviour for a relay: the thing that takes messages out of the outbox
and hands them to a broker, a queue or anything else.
Outboxer ships relays for Kafka (Outboxer.Relay.Kafka), SQS
(Outboxer.Relay.SQS), Oban (Outboxer.Relay.Oban) and plain functions
(Outboxer.Relay.Function). Each of the first three is compiled only when
its dependency is in your project. Writing your own is a matter of
implementing this behaviour; see the "Custom relays" guide.
Lifecycle
	init/1 runs once when the Outboxer supervisor starts. Validate the
options and return the state that later calls receive. Raise or return
{:error, reason} to refuse to start with a bad configuration.
	children/1 (optional) returns child specs to supervise next to the
outbox workers, for example a broker client.
	deliver/2 is called with a batch of envelopes, in delivery order.

What deliver/2 returns
	:ok - every message in the batch was delivered.
	{:error, reason} - nothing was delivered.
	{:partial, results} - a map of envelope id to :ok or
{:error, reason}. Ids left out of the map count as "not attempted"
and stay in the outbox untouched.

The ordering rule
For ordering to hold, a relay must not deliver a message after an earlier
message of the same group has failed. Leave it out of the results (or
report an error for it). sequential/2 implements this rule for relays that
send one message at a time.
An exception raised from deliver/2 is treated as {:error, exception} for
the whole batch.
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        children(state)

      


        Child specs to supervise alongside the outbox workers.



    


    
      
        deliver(envelopes, state)

      


        Delivers a batch of envelopes, given in delivery order.



    


    
      
        init(opts)

      


        Validates the relay options and builds the relay state.
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        sequential(envelopes, fun)

      


        Delivers envelopes one by one with fun, honouring the ordering rule.
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          @type deliver_result() ::
  :ok | {:error, term()} | {:partial, %{optional(pos_integer()) => result()}}
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          @type result() :: :ok | {:error, term()}
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          @type state() :: term()
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          @callback children(state()) :: [Supervisor.child_spec() | {module(), term()} | module()]


      


Child specs to supervise alongside the outbox workers.
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          @callback deliver(envelopes :: [Outboxer.Envelope.t(), ...], state()) :: deliver_result()


      


Delivers a batch of envelopes, given in delivery order.
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          @callback init(opts :: keyword()) :: {:ok, state()} | {:error, term()}


      


Validates the relay options and builds the relay state.
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          @spec sequential([Outboxer.Envelope.t()], (Outboxer.Envelope.t() -> result())) ::
  deliver_result()


      


Delivers envelopes one by one with fun, honouring the ordering rule.
fun receives an envelope and returns :ok or {:error, reason}. Once a
message of a group fails, later messages of that group are skipped. Messages
without a group never block anything.
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A relay that calls a function for every message.
Useful for custom sinks, for wiring Outboxer to something that has no
dedicated relay, and for trying the library out.
{Outboxer,
 repo: MyApp.Repo,
 outboxes: [
   audit: [relay: {Outboxer.Relay.Function, fun: &MyApp.Audit.forward/1}]
 ]}
Options
	:fun (required) - a 1-arity function, or an {module, function, extra_args}
tuple called as apply(module, function, [envelope | extra_args]). It
receives an Outboxer.Envelope and returns :ok, {:ok, term} or
{:error, reason}. Raising counts as an error.

Messages are delivered one at a time, in order, and a failure blocks the
rest of that message's group (see Outboxer.Relay.sequential/2).
Prefer an MFA or a named capture (&Mod.fun/1) over an anonymous function
when the supervisor options come from config files.
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Relays messages to Kafka through brod.
This module only exists when :brod is in your dependencies:
{:brod, "~> 4.0"}
With a brod client you already run
{Outboxer,
 repo: MyApp.Repo,
 outboxes: [
   orders: [relay: {Outboxer.Relay.Kafka, client: :my_brod_client, topic: "orders"}]
 ]}
Letting Outboxer start the client
Give :endpoints and Outboxer supervises a brod client under the outbox,
registered as :client:
orders: [
  relay:
    {Outboxer.Relay.Kafka,
     client: :outboxer_orders,
     endpoints: [{"localhost", 9092}],
     topic: "orders",
     producer_config: [required_acks: -1, compression: :snappy]}
]
Options
	:client (atom/0) - Required. The brod client id. An existing client, or the name to register the one Outboxer starts.

	:topic - Required. The topic: a string, a function taking the envelope, or {module, function, extra_args} called with the envelope first. A function must send a given group to a single topic.

	:endpoints - Kafka bootstrap endpoints, such as [{"localhost", 9092}]. When set, Outboxer starts and supervises the brod client. The default value is nil.

	:client_config (keyword/0) - brod client configuration (SSL, SASL, ...) for the client Outboxer starts. Ignored without :endpoints. The default value is [].

	:producer_config (keyword/0) - brod producer configuration, used when a topic's producer is started. The default value is [required_acks: -1].

	:partitioner - :hash hashes the group key over the topic's partitions. Or a function taking the envelope and the partition count, returning a partition. It must be deterministic for a group. The default value is :hash.


How messages map to Kafka
	Kafka	Outboxer
	topic	the :topic option
	key	the message's group key (empty when it has none)
	value	the encoded payload, as is
	headers	the message headers, plus outboxer-id and outboxer-type
	partition	hash of the key; random for messages without a key

Ordering
A group key becomes the Kafka key, so a group always goes to the same Kafka
partition and Kafka keeps the order Outboxer delivered in. A batch is
produced with one synchronous request per topic-partition and Outboxer
waits for the acknowledgement before it removes the messages.
The partition is chosen by Outboxer, not by brod's partitioner, and it
depends on the topic's partition count. If you add partitions to a topic,
keys move, as they would with any hash partitioner.
Use required_acks: -1 (the default here) unless you can afford to lose
acknowledged messages when a broker fails.
Duplicates
Delivery is at-least-once. If the broker stored a batch but the
acknowledgement was lost, or the database commit that follows fails, the
batch is produced again. Consumers can deduplicate on the outboxer-id
header, which is stable across attempts.

      




  

    
Outboxer.Relay.Oban 
    



      
Relays messages into Oban as jobs.
This module only exists when :oban is in your dependencies.
{Outboxer,
 repo: MyApp.Repo,
 outboxes: [
   emails: [relay: {Outboxer.Relay.Oban, worker: MyApp.Workers.SendEmail, job_opts: [queue: :mailers]}]
 ]}
Options
	:worker - Required. The Oban.Worker module that handles the message, or a function taking the envelope and returning one.

	:oban (atom/0) - Name of the Oban instance to insert into. The default value is Oban.

	:payload - How the payload is placed in the job args under "payload". :json decodes it (use with the default message encoding), :raw passes the string through, :base64 encodes binary payloads. The default value is :json.

	:args - A function taking the envelope and returning the job args map. Replaces the default args entirely. The default value is nil.

	:job_opts - Options for Oban.Worker.new/2 (:queue, :priority, :max_attempts, ...), or a function taking the envelope and returning them. The default value is [].


Job args
Unless you pass :args, a job gets:
%{
  "id" => "emails-42",            # Outboxer.Envelope.dedup_id/1
  "type" => "MyApp.Events.Welcome",
  "group_key" => "user:7",        # or nil
  "headers" => %{},
  "payload" => %{"user_id" => 7}  # see the :payload option
}
Do you need an outbox in front of Oban?
Often you do not. Oban.insert/2 inside your own transaction is already
transactional when Oban uses the same repo, and it is one moving part
fewer. Reach for this relay when:
	Oban lives in a different database than the business data, so the
job insert cannot join your transaction.
	You want jobs enqueued in order per group (see below).
	Your code publishes domain messages and should not know which of them
end up as jobs, in Kafka, or both.

Guarantees
When Outboxer and Oban use the same Postgres repo, the job insert joins
the batch transaction: jobs are inserted and outbox rows removed
atomically, so a message becomes exactly one job. In every other setup
(different repos, SQLite) the handoff is at-least-once and a job may be
inserted twice; add an Oban unique constraint on the "id" arg through
:job_opts if that matters.
Ordering
Outboxer inserts jobs in order, so job ids follow message order within a
group. Oban executes them in that order only when the queue runs one job
at a time (queues: [mailers: 1]) on a single node, or with Oban Pro's
partitioned queues. With ordinary concurrency, jobs run in parallel.

      




  

    
Outboxer.Relay.SQS 
    



      
Relays messages to Amazon SQS through
ex_aws_sqs.
This module only exists when :ex_aws_sqs is in your dependencies. ex_aws
also needs an HTTP client and, to read SQS responses, an XML parser:
{:ex_aws, "~> 2.5"},
{:ex_aws_sqs, "~> 3.4"},
{:sweet_xml, "~> 0.7"},   # or {:saxy, "~> 1.1"}
{:hackney, "~> 1.20"}     # or configure ex_aws to use Req
Without an XML parser ex_aws cannot tell Outboxer which entries of a batch
were accepted, and the relay reports every batch as failed.
Usage
{Outboxer,
 repo: MyApp.Repo,
 outboxes: [
   orders: [
     relay: {Outboxer.Relay.SQS, queue_url: "https://sqs.eu-west-1.amazonaws.com/123456789012/orders.fifo"}
   ]
 ]}
Credentials and region come from your ex_aws configuration.
Options
	:queue_url (String.t/0) - Required. The queue URL. A URL ending in .fifo is treated as a FIFO queue.

	:fifo - Whether the queue is FIFO. Detected from the .fifo suffix of the URL when omitted. The default value is nil.

	:batching - FIFO queues only. :group_safe never puts two messages of the same group in one SendMessageBatch request, so a partial failure cannot reorder a group. :fast fills every request with up to 10 messages regardless of group. The default value is :group_safe.

	:encoding - :raw sends the payload as the message body and requires it to be valid UTF-8. :base64 encodes it first. The default value is :raw.

	:ex_aws_config (keyword/0) - Overrides passed to ExAws.request/2, such as [region: "eu-west-1"]. The default value is [].


How messages map to SQS
	SQS	Outboxer
	MessageBody	the encoded payload (see :encoding)
	MessageGroupId (FIFO)	the group key; messages without one get a unique id, so they do not queue behind each other
	MessageDeduplicationId (FIFO)	Outboxer.Envelope.dedup_id/1, stable across attempts
	message attributes	the message headers, plus outboxer-id and outboxer-type

SQS allows 10 message attributes per message, so keep headers to 8 or fewer.
Ordering
Only FIFO queues keep order. A standard queue will happily deliver
messages out of order whatever Outboxer does; use one when you want the
transactional guarantee without ordering.
On a FIFO queue, messages of a group are sent in order. With the default
batching: :group_safe a request never carries two messages of one group,
because SQS can accept some entries of a batch and reject others. The cost
is throughput for a single very busy group (one request per message).
batching: :fast lifts that at the price of a small reordering window
when SQS partially rejects a batch.
Duplicates
Delivery is at-least-once. On FIFO queues the deduplication id makes SQS
drop a repeated send within its five-minute window. On standard queues the
consumer has to deduplicate, for example on the outboxer-id attribute.
Limits
SQS rejects a message, or a whole batch, above its size limit. A message
that is too large fails on every attempt, so set max_attempts on the
outbox if your payloads can get near the limit.

      




  

    
Outboxer.Storage behaviour
    



      
The behaviour between Outboxer and the database that holds the outbox.
Two adapters ship with the library, both built on Ecto:
	Outboxer.Storage.Postgres - multi-node safe. Each delivery batch runs in
a short transaction that holds a transaction-scoped advisory lock on the
partition.
	Outboxer.Storage.SQLite - single node. The one worker per partition is
the only owner; delivery happens outside any transaction because SQLite
has a single writer.

The adapter is chosen from the repo's Ecto adapter, or set explicitly with
the :storage option of Outboxer.
Writing another adapter
The contract an adapter has to honour:
	insert/2 must take part in the caller's database transaction. That is
the whole point of the pattern: the message commits or rolls back with
the business write. A store that cannot do this (Redis, for example) can
still implement the behaviour, but what you get is a best-effort queue,
not a transactional outbox.
	with_partition/4 must guarantee that at most one process in the whole
cluster runs the function for a given outbox partition at a time, and
must release that ownership if the process dies.
	fetch/5 must return ready messages in id order and must leave out
every group that has a failed message waiting for its retry.
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    Types
  


    
      
        conf()

      


        The instance configuration. An adapter can rely on these fields



    


    
      
        outbox()

      


    


    
      
        row()

      


    





  
    Callbacks
  


    
      
        ack(conf, outbox, ids, retention, now)

      


        Records successful delivery: deletes the rows or marks them delivered.



    


    
      
        fail(conf, outbox, ids, retry_at, error)

      


        Records a failed attempt and schedules the retry.



    


    
      
        fetch(conf, outbox, partition, limit, now)

      


        Returns up to limit deliverable messages of a partition, oldest first.



    


    
      
        insert(conf, list)

      


        Inserts rows in the caller's transaction and returns their envelopes.



    


    
      
        kill(conf, outbox, ids, error, now)

      


        Moves messages to the dead state after their last allowed attempt.



    


    
      
        lock_group(conf, outbox, group_key)

      


        Serialises concurrent publishers of the same group until their transaction ends.
A no-op where the database already has a single writer.



    


    
      
        notify(conf, outbox, partition)

      


        Tells other nodes that a partition has new messages. Optional.



    


    
      
        prune(conf, outbox, cutoff, limit)

      


        Deletes up to limit delivered messages older than cutoff. Returns how many.



    


    
      
        with_partition(conf, outbox, partition, function)

      


        Runs fun as the exclusive owner of a partition, or returns :busy.



    





      


      
        Types


        


  
    
      
    
    
      conf()



        
          
        

    

  


  

      

          @type conf() :: %{
  :repo => module(),
  :outboxes => %{
    optional(atom()) => %{:table => String.t(), optional(atom()) => term()}
  },
  :prefix => String.t() | nil,
  :name => atom(),
  optional(atom()) => term()
}


      


The instance configuration. An adapter can rely on these fields:
	:repo - the Ecto.Repo module
	:prefix - the schema of the outbox tables, or nil
	:name - the Outboxer instance name
	:outboxes - a map of outbox name to its configuration; .table is the
table that outbox lives in

Message ids are unique within a table only, which is why every callback that
takes ids also takes the outbox they belong to.

  



  
    
      
    
    
      outbox()



        
          
        

    

  


  

      

          @type outbox() :: atom()


      



  



  
    
      
    
    
      row()



        
          
        

    

  


  

      

          @type row() :: %{
  outbox: outbox(),
  partition: non_neg_integer(),
  group_key: String.t() | nil,
  type: String.t(),
  payload: binary(),
  headers: map()
}


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      ack(conf, outbox, ids, retention, now)



        
          
        

    

  


  

      

          @callback ack(
  conf(),
  outbox(),
  ids :: [pos_integer()],
  retention :: :delete | {:keep, pos_integer()},
  now :: DateTime.t()
) :: :ok


      


Records successful delivery: deletes the rows or marks them delivered.

  



  
    
      
    
    
      fail(conf, outbox, ids, retry_at, error)



        
          
        

    

  


  

      

          @callback fail(
  conf(),
  outbox(),
  ids :: [pos_integer()],
  retry_at :: DateTime.t(),
  error :: String.t()
) ::
  :ok


      


Records a failed attempt and schedules the retry.

  



  
    
      
    
    
      fetch(conf, outbox, partition, limit, now)



        
          
        

    

  


  

      

          @callback fetch(
  conf(),
  outbox(),
  partition :: non_neg_integer(),
  limit :: pos_integer(),
  now :: DateTime.t()
) :: [Outboxer.Envelope.t()]


      


Returns up to limit deliverable messages of a partition, oldest first.

  



  
    
      
    
    
      insert(conf, list)



        
          
        

    

  


  

      

          @callback insert(conf(), [row()]) :: [Outboxer.Envelope.t()]


      


Inserts rows in the caller's transaction and returns their envelopes.

  



  
    
      
    
    
      kill(conf, outbox, ids, error, now)



        
          
        

    

  


  

      

          @callback kill(
  conf(),
  outbox(),
  ids :: [pos_integer()],
  error :: String.t(),
  now :: DateTime.t()
) :: :ok


      


Moves messages to the dead state after their last allowed attempt.

  



  
    
      
    
    
      lock_group(conf, outbox, group_key)



        
          
        

    

  


  

      

          @callback lock_group(conf(), outbox(), group_key :: String.t()) :: :ok


      


Serialises concurrent publishers of the same group until their transaction ends.
A no-op where the database already has a single writer.

  



  
    
      
    
    
      notify(conf, outbox, partition)


        (optional)


        
          
        

    

  


  

      

          @callback notify(conf(), outbox(), partition :: non_neg_integer()) :: :ok


      


Tells other nodes that a partition has new messages. Optional.

  



  
    
      
    
    
      prune(conf, outbox, cutoff, limit)



        
          
        

    

  


  

      

          @callback prune(conf(), outbox(), cutoff :: DateTime.t(), limit :: pos_integer()) ::
  non_neg_integer()


      


Deletes up to limit delivered messages older than cutoff. Returns how many.

  



  
    
      
    
    
      with_partition(conf, outbox, partition, function)



        
          
        

    

  


  

      

          @callback with_partition(conf(), outbox(), partition :: non_neg_integer(), (-> result)) ::
  {:ok, result} | :busy
when result: term()


      


Runs fun as the exclusive owner of a partition, or returns :busy.

  


        

      


  

    
Outboxer.Storage.Postgres 
    



      
Postgres storage. Safe to run on any number of nodes.
How a batch is delivered
BEGIN
SELECT pg_try_advisory_xact_lock(outbox_key, partition)   -- or give up: another node has it
SELECT ... WHERE status = 'pending' ... ORDER BY id LIMIT batch_size
-- relay delivers the batch
DELETE ...                                                  -- or mark delivered / failed
COMMIT
The advisory lock is scoped to the transaction, so it is released when the
transaction ends for any reason, including the worker or the node dying.
Nothing has to expire and no row is ever "claimed" with an UPDATE, which
is why a delivered message costs one INSERT and one DELETE.
Transaction-scoped locks also work behind PgBouncer in transaction mode.
Things to know
	The transaction stays open while the relay talks to the broker, so each
busy partition holds one connection from the repo pool. Size the pool
for sum of partitions on top of your normal load, and keep
batch_size and relay timeouts modest.
	The repo must use the default READ COMMITTED isolation level.
	With notify: true, publishing issues pg_notify, which Postgres
delivers only if and when the publishing transaction commits.


      




  

    
Outboxer.Storage.SQLite 
    



      
SQLite storage, for single-node applications.
SQLite allows one writer at a time, which shapes two decisions:
	Delivery happens outside any transaction. Holding the write lock
while a relay talks to a broker would stall every other write in your
application. A batch is read, delivered, and then removed with a single
short statement.
	Exclusivity comes from the supervision tree. There is exactly one
worker process per partition on the node, and a SQLite database belongs
to one node, so no database lock is needed.

The consequence: do not point two running nodes (or two Outboxer instances
with the same outboxes) at the same SQLite file. They would deliver the
same messages twice and out of order. For a replicated setup such as
LiteFS, run the relay on the primary only and start the other nodes with
relay: false so they can still publish.
serialize_writes and notify have no effect here: writers are already
serialised by SQLite, and there are no other nodes to notify.
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