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v1.0.0 — Durable consumer-group semantics over searchable stores.
Backends: Mnesia (single-node disc_copies), Redis Streams, MongoDB,
PostgreSQL / SQLite (host-owned Ecto.Repo), and ETS (ephemeral). Rheo
is an Elixir/OTP library you embed in your supervision tree, not a standalone
messaging server. Consume with Rheo.Consumer or feed a Broadway pipeline
with Rheo.Producer.
Delivery guarantee: at-least-once. Duplicates are possible after failures —
use stable event IDs for idempotency. Ordering is guaranteed within a
partition only (not globally across partitions).
From 1.0, the public surface (Rheo / Rheo.Consumer / Rheo.Backend and
the HexDocs freeze inventory) follows Semantic Versioning.
Breaking changes to that surface require a new major version; each release
ships with a migration guide when behaviour changes.
When to use
Use Rheo when you want:
	An immutable, queryable event log in a database you already run
	Consumer groups with leases, ACK, retry, and dead-lettering
	Competing consumers and independent groups on the same stream
	Partitions with key routing, a contiguous ACK frontier, and Rheo.lag/3
	SQL backends via a host-owned Ecto.Repo (PostgreSQL or SQLite)
	A durable source for Broadway/GenStage instead of a second broker
	OTP-native demand, concurrency, and lease renewal — without standing up Kafka,
RabbitMQ, or a separate broker cluster

Skip Rheo when you need a dedicated broker (massive fan-out, cross-language
clients, exactly-once claims) or when a simple job queue is enough.
Compared with other approaches
	Approach	Strengths	Trade-offs
	Rheo + MongoDB	Searchable history + durable groups in one store; embeds in OTP	At-least-once only
	Rheo + PostgreSQL	Uses the database you already run; jsonb event log you can query in SQL; SKIP LOCKED claims across nodes	At-least-once only; you own the repo and migrations
	Rheo + SQLite	Durable with no service at all; same API	Single node only (distributed: false)
	Rheo + Redis Streams	Native PEL / reclaim; several BEAM nodes on one group	Requires Redis 6.2+; history search is secondary
	Rheo + Mnesia	Durable ETS-shaped store without Docker; same API as ETS	Single-node disc_copies in v0.11 (distributed: false)
	Rheo + ETS	Same API with no Docker/DB; great for tests and Livebook	Ephemeral — data dies with the owner process
	Kafka / Pulsar	Huge throughput, mature ops, many languages	Separate cluster; history search is not the primary model
	RabbitMQ / NATS	Classic messaging, routing	Not an immutable searchable event log
	Oban / Broadway alone	Great job/pipeline DX on Elixir	Different problem: jobs/pipelines, not durable consumer groups over an event log — so Rheo feeds Broadway rather than replacing it (Rheo.Producer)
	Raw Mongo change streams	Live updates	No leases, ACK fencing, competing groups, or retry/DLQ

Databases already store and search historical events well. Message brokers
already coordinate consumers well. Rheo combines those strengths: immutable,
queryable events in a store you run (MongoDB, PostgreSQL/SQLite, Redis Streams,
or Mnesia), with leases, acknowledgement, retry, and competing consumers in OTP.
Installation
Add Rheo to your mix.exs dependencies:
def deps do
  [
    {:rheo, "~> 1.0"}
  ]
end
Optional integrations
Rheo core needs only telemetry and jason; ETS works out of the box. Add
the dependencies for the integrations you use and the matching modules are
compiled:
	Dependency	Enables
	{:mongodb_driver, "~> 1.5"}	Rheo.Backend.Mongo
	{:redix, "~> 1.5"}	Rheo.Backend.Redis (Redis 6.2+)
	{:ecto_sql, "~> 3.11"} + {:postgrex, "~> 0.19"} or {:ecto_sqlite3, "~> 0.17"}	Rheo.Backend.Ecto, mix rheo.ecto.gen_migration
	{:gen_stage, "~> 1.2"}	Rheo.Producer
	{:broadway, "~> 1.2"}	Rheo.Broadway and its acknowledger

Then fetch deps:
mix deps.get

Choose a backend:
# Zero-infra (tests, Livebook, ephemeral apps)
{Rheo, name: MyRheo, backend: Rheo.Backend.ETS}

# Durable MongoDB
{Rheo, name: MyRheo, backend: {Rheo.Backend.Mongo, url: "mongodb://localhost:27017/rheo"}}

# Durable SQL on a repo your app already supervises (PostgreSQL or SQLite)
{Rheo, name: MyRheo, backend: {Rheo.Backend.Ecto, repo: MyApp.Repo}}
Quick start
ETS (no Docker)
children = [
  {Rheo, name: MyRheo, backend: Rheo.Backend.ETS},
  {MyApp.RiskConsumer, rheo: MyRheo, concurrency: 8, max_demand: 100}
]

Supervisor.start_link(children, strategy: :one_for_one)
MongoDB
children = [
  {Rheo, name: MyRheo, backend: {Rheo.Backend.Mongo, url: "mongodb://localhost:27017/rheo"}},
  {MyApp.RiskConsumer, rheo: MyRheo, concurrency: 8, max_demand: 100}
]

Supervisor.start_link(children, strategy: :one_for_one)
PostgreSQL or SQLite (Ecto)
Your app owns the repo; Rheo borrows it and never starts the pool:
children = [
  MyApp.Repo,
  {Rheo, name: MyRheo, backend: {Rheo.Backend.Ecto, repo: MyApp.Repo}},
  {MyApp.RiskConsumer, rheo: MyRheo, concurrency: 8, max_demand: 100}
]

Supervisor.start_link(children, strategy: :one_for_one)
Create the five rheo_* tables with a migration (preferred in production, so it
runs once under your release's migration step):
mix rheo.ecto.gen_migration --repo MyApp.Repo
mix ecto.migrate

Rheo.ensure_indexes(rheo: MyRheo) also creates them idempotently on boot. Pass
notify: true for a PostgreSQL NOTIFY rheo_events wakeup hint, or
prefix: "rheo" to keep the tables in their own schema. On PostgreSQL,
metadata and payload are jsonb, so the event log stays queryable in plain
SQL. See ADR 017.
Define a consumer — handlers implement handle_event/2 and return an outcome;
the local Rheo.Group started by the child spec owns fetch, concurrency, lease
renewal, and settlement:
defmodule MyApp.RiskConsumer do
  use Rheo.Consumer,
    stream: "market-events",
    group: "risk",
    concurrency: 8,
    max_demand: 100

  @impl true
  def handle_event(event, _context) do
    case Risk.process(event) do
      :ok ->
        :ack

      {:temporary_error, reason} ->
        {:retry, reason}

      {:permanent_error, reason} ->
        {:reject, reason}
    end
  end
end
Create a stream, append events, and query history:
Rheo.create_stream("market-events")
Rheo.create_group("market-events", "risk")

Rheo.append("market-events", %{
  type: "curve_update",
  currency: "EUR",
  price: 2.913
})

Rheo.query("market-events", type: "curve_update", currency: "EUR")
Interactive walkthroughs (open from a clone in
Livebook):
	Notebook	Focus
	Index	Links to all demos (HexDocs)
	Quickstart	ETS publish / fetch / Consumer
	Concepts	Leases, search, replay, partitions
	Ops	Inventory, lag, group health, dead letters
	LiveDashboard	Control panel + real Rheo LiveDashboard via Phoenix Playground
	Pipelines	GenStage, Flow, Broadway
	Backends	ETS, Mnesia, Mongo, SQLite, PostgreSQL

Ops control & LiveDashboard
Playground demo (iex examples/live_dashboard_ops.exs or the LiveDashboard
notebook): toggle a publisher and consumers, watch the stream tail, then open
the optional LiveDashboard page.
  [image: Rheo ops control panel — publisher, consumers, stream tail]
  [image: Rheo LiveDashboard — group health]
Guide: Ops and observability.
CLI demo: mix rheo.demo (ETS) or RHEO_BACKEND=mongo mix rheo.demo.
Upgrading: see Upgrading for the full
list. Recent notes:
	0.10 → 0.11 (Mnesia backend)
	0.9 → 0.10 (ops surface)

Documentation
Links below use HexDocs (and GitHub for archive /
Livebook source). Relative docs/… paths break on
hex.pm because those files are not in the Hex
tarball.
Start — Quick Start ·
Changelog
Livebooks —
Index
(HexDocs) · Quickstart · Concepts ·
Ops · LiveDashboard · Pipelines · Backends
Guides — Configuration ·
Consumer Groups ·
Enqueuing ·
Dequeuing ·
Replay ·
Querying ·
Partitions and lag ·
Ops
Backends — ETS ·
Mnesia ·
Mongo ·
Using Ecto ·
Redis ·
Building your own backend
Pipelines — Broadway ·
GenStage
Upgrading — Index ·
0.10 → 0.11 ·
0.9 → 0.10
Design — Architecture ·
Roadmap ·
ADRs ·
Tutorials
More examples
Low-level fetch / ACK
{:ok, leases} = Rheo.fetch("market-events", "risk", limit: 10, rheo: MyRheo)

Enum.each(leases, fn lease ->
  # process lease.event
  Rheo.ack(lease, rheo: MyRheo)
end)
Portable queries
Rheo.query("market-events",
  type: "curve_update",
  after_sequence: 100,
  order_by: [sequence: :desc],
  limit: 50
)

{:ok, page} = Rheo.query_page("market-events", type: "curve_update", limit: 100)
Rheo.stream_query("market-events", type: "curve_update", limit: 100) |> Enum.take(250)
Replay without copying events
# Safest: new group from a cursor
Rheo.create_group("market-events", "risk-replay", start_after: 1_000)

# Or reopen an existing group (duplicates expected)
Rheo.replay("market-events", "risk", from_sequence: 1_000)
Rheo.reset_group("market-events", "risk", confirm: true)
Event lineage metadata
meta =
  Rheo.Event.Lineage.put(%{},
    correlation_id: "trade-42",
    causation_id: "cmd-9",
    producer: "pricing-v3",
    schema: "curve_update",
    schema_version: "1"
  )

Rheo.append("market-events", %{type: "curve_update", currency: "EUR", metadata: meta})
Rheo.query("market-events", correlation_id: "trade-42")
Partitions, frontier, and lag
Sequences are monotonic per partition. Append with a :key (or explicit
:partition); ordering across partitions is undefined. Progress is a contiguous
committed frontier — ACKs with holes do not advance lag (see
Article 12).
Rheo.create_stream("market-events", partition_count: 4)
Rheo.create_group("market-events", "risk")

Rheo.append("market-events", %{type: "curve_update", key: "EUR-EURIBOR-6M", price: 2.9})

{:ok, lag} = Rheo.lag("market-events", "risk")
# lag.partitions[p] => %{frontier: …, high_watermark: …, lag: …}
# lag.lag => sum of per-partition lags

# Static ownership (no automatic rebalance):
{MyApp.RiskConsumer, partitions: [0, 1], concurrency: 4}

Rheo.replay("market-events", "risk", from_sequence: 0, partition: 1)
Competing consumers and independent groups
Multiple processes can compete for the same durable group. Separate groups on
the same stream process every event independently (e.g. "risk" and
"surveillance").
Rheo.create_group("market-events", "risk")
Rheo.create_group("market-events", "surveillance")
Lease renewal and concurrency
Rheo.Group renews inflight leases (~half of lease_ms) and runs up to
:concurrency handler tasks while bounding outstanding leases with
:max_demand.
{MyApp.RiskConsumer,
 rheo: MyRheo,
 concurrency: 8,
 max_demand: 100,
 lease_ms: 30_000,
 poll_ms: 200}
Broadway pipeline (or plain GenStage)
Rheo.Producer is a GenStage producer that turns demand into Rheo.fetch/3 and
emits %Rheo.Lease{}. Under Broadway, Rheo.Broadway.transform/2 wraps each
lease into a %Broadway.Message{} whose acknowledger settles it — ACK on
success, NACK (or reject) on failure.
defmodule MyApp.RiskBroadway do
  use Broadway

  def start_link(_opts) do
    Broadway.start_link(__MODULE__,
      name: __MODULE__,
      producer: [
        module:
          {Rheo.Producer,
           rheo: MyRheo, stream: "market-events", group: "risk", max_demand: 50},
        transformer: {Rheo.Broadway, :transform, []},
        concurrency: 1
      ],
      processors: [default: [concurrency: 8]]
    )
  end

  @impl true
  def handle_message(_processor, message, _context) do
    case Risk.process(message.data) do
      :ok -> message
      {:error, reason} -> Broadway.Message.failed(message, reason)
    end
  end
end
message.data is the %Rheo.Event{}; message.metadata carries :lease,
:stream, :group, :partition, and :attempt. :max_demand bounds unsettled
leases, while Broadway's :concurrency bounds pipeline work — they are
separate knobs.
Pick one surface per {rheo, stream, group}: Rheo.Consumer for the OTP handler
API, Rheo.Producer when you want Broadway's batching, rate limiting, or
fan-out. Plain GenStage consumers handle leases directly and settle with
Rheo.Producer.ack/3, nack/4, or reject/4. See
Article 14
and ADR 018.
Named instances
Run more than one Rheo instance in the same BEAM:
children = [
  {Rheo, name: MyRheo, backend: {Rheo.Backend.Mongo, url: primary_url}},
  {Rheo, name: MyRheoAudit, backend: {Rheo.Backend.Mongo, url: audit_url}}
]
Pass rheo: MyRheo (or rheo: MyRheoAudit) on APIs and consumers.
Roadmap
	Version	Focus
	0.1.0	MVP: Mongo event log, leases/ACK, competing consumers, query, Rheo.Consumer
	0.2.0	Rheo.Group runtime, real concurrency, lease renewal, multi-instance handles, portable Rheo.Query, persistence-error semantics
	0.3.0	Rheo.Backend.ETS, capabilities, backend conformance suite, Docker-free demo
	0.4.0	Search pagination/streaming, replay/reset, event lineage conventions
	0.4.1	Hex README links point at HexDocs / GitHub
	0.5.0	Partitions, key routing, contiguous ACK frontier, lag
	0.6.0	Ecto SQL backend: PostgreSQL + SQLite on a host-owned repo
	0.7.0	GenStage/Broadway interop: Rheo.Producer, lease-aware acknowledger
	0.7.1	HexDocs Guides + Mermaid; Livebook Broadway section
	0.8.0	Architectural reset: read-only handler context, single group owner, lease receipts, typed capabilities, settlement vocabulary, Redis/Flow readiness
	0.9.0	Redis Streams native backend (optional redix); wakeup contract
	0.10.0	Ops surface: dead-letter (DLQ) inspect, inventory, group health, optional LiveDashboard, Mix tasks
	0.11.0	Mnesia backend: durable ETS-shaped single-node disc_copies
	0.11.1	Correctness: composite cursors, Registry groups, table-engine indexes
	0.12.0	API freeze candidate
	1.0.0 (current)	Stable public API (SemVer for Rheo / Rheo.Consumer / Rheo.Backend)

Still out of scope unless demand forces it: standalone Rheo server,
exactly-once claims, K8s operator, auth frameworks, multi-tenancy. Details in
the roadmap.
License
MIT — see LICENSE.
Building and developing the library
For contributors working on Rheo itself (not application consumers):
mix deps.get
mix test
mix rheo.demo
# Mongo demo:
docker compose up -d && RHEO_BACKEND=mongo mix rheo.demo

Quality gates (mix ci runs them all):
mix format --check-formatted
mix compile --warnings-as-errors
mix credo --strict
mix dialyzer
mix coveralls
mix docs --warnings-as-errors
mix core.check   # builds a project on rheo with no optional integration

Mongo-backed tests run by default when Mongo is available. Heavier end-to-end
scenarios are tagged :integration and excluded unless enabled:
RHEO_INTEGRATION=1 mix test
# or
mix test.integration

Unit-only (excludes Mongo):
mix test.unit

The Ecto backend contract suite runs on SQLite on every mix test (a throwaway
temp database, no service needed). PostgreSQL cases are tagged :ecto_postgres
and run only when a URL is set:
docker compose up -d postgres
RHEO_POSTGRES_URL=ecto://postgres:postgres@localhost:5432/rheo_test mix test

Livebook from a clone:
livebook server notebooks/
# or: livebook server notebooks/quickstart.livemd

CI tests Erlang/OTP 27–29 × Elixir 1.17–1.20 (excluding unsupported
pairs). Format, Credo, Dialyzer, and Coveralls run on Elixir 1.20.2 / OTP 29.
Coverage publishes to Coveralls from
CI via mix coveralls.github. Hex releases publish from annotated tags (v*);
set repository secrets COVERALLS_REPO_TOKEN and HEX_API_KEY.


  

    LICENSE


MIT License

Copyright (c) 2026 thanos vassilakis

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.



  

    Quick Start

Rheo is an Elixir/OTP library: supervise a Rheo instance, append events to a
stream, and consume them with a durable consumer group. Delivery is
at-least-once — use event IDs for idempotency.
Install
def deps do
  [{:rheo, "~> 1.0"}]
end
Pick a backend when you start Rheo:
	Backend	When
	Rheo.Backend.ETS	Tests, Livebook, ephemeral apps
	{Rheo.Backend.Mongo, url: ...}	Durable MongoDB
	{Rheo.Backend.Ecto, repo: MyApp.Repo}	Durable PostgreSQL or SQLite

Minimal ETS example
children = [
  {Rheo, name: MyRheo, backend: Rheo.Backend.ETS}
]

Supervisor.start_link(children, strategy: :one_for_one)

:ok = Rheo.create_stream("orders", rheo: MyRheo)
:ok = Rheo.create_group("orders", "fulfillment", rheo: MyRheo)

{:ok, _event} =
  Rheo.append("orders", %{type: "order_created", key: "cust-1"}, rheo: MyRheo)

{:ok, [lease]} = Rheo.fetch("orders", "fulfillment", limit: 1, rheo: MyRheo)
:ok = Rheo.ack(lease, rheo: MyRheo)
Idiomatic consumer
defmodule MyApp.FulfillmentConsumer do
  use Rheo.Consumer, stream: "orders", group: "fulfillment"

  @impl true
  def handle_event(event, _context) do
    :ok = MyApp.Fulfillment.process(event)
    :ack
  end
end

children = [
  {Rheo, name: MyRheo, backend: Rheo.Backend.ETS},
  {MyApp.FulfillmentConsumer, rheo: MyRheo, concurrency: 4, max_demand: 50}
]
Next steps
	Configuration — leases, demand, clocks, auto-start
	Consumer Groups — competing vs independent groups
	ETS / Mongo / Using Ecto
	Broadway / GenStage
	Livebook demos — Quickstart, Concepts, Pipelines, Backends



  

    Public API (v1.0)

v1.0 is the SemVer baseline for the host- and adapter-facing surface frozen in
v0.12 (ADR 029 / ADR 030). This page is the short map; HexDocs module groups
are authoritative.
Breaking changes to modules listed under Facade / Consume / Values /
Backend / Runtime require a new major version. Optional ops may still evolve
in 1.x minors.
Facade
Rheo — create streams/groups, append, read/query, fetch/settle, replay/reset,
lag, ops inspect (list_streams, list_groups, dead_letters, group_info),
ping, ensure_indexes.
Pass :rheo for a named instance (default Rheo).
Consume
	Module	Role
	Rheo.Consumer	use → child spec for a local Rheo.Group
	Rheo.Group	Demand, fetch, renew, drain
	Rheo.GroupSupervisor	Dynamic start_group/2
	Rheo.Producer	GenStage producer (optional gen_stage)
	Rheo.Broadway / Acknowledger	Broadway wiring (optional broadway)

One Group (or Producer) per {rheo, stream, group} per node.
Values
Event, Event.Lineage, Lease, Query, Page, Lag, DeadLetter,
GroupInfo, Settle, Partition.
Backend authors
Implement Rheo.Backend. Declare Rheo.Backend.Capabilities. Optional ops
callbacks may return {:error, :unsupported}. Optional wakeup via
Rheo.Backend.Wakeup. Shipping adapters: ETS, Mnesia, Mongo, Ecto, Redis.
See Building your own backend.
Runtime (shared, public)
Inflight, Backoff, Clock / Clock.Frozen / Clock.System, Id,
Telemetry, Application.
Optional ops (not SemVer-core)
Mix inspect tasks, Rheo.LiveDashboard.Page, Rheo.Telemetry.Metrics. These
may evolve in 1.x minors without a Consumer / Event / Query break.
Error atoms
Portable reasons returned by Rheo / backends (also in
building-your-own-backend):
	Reason	Meaning
	:stream_not_found	Stream missing (looked up before group)
	:group_not_found	Stream exists; group does not
	:already_exists	Duplicate stream or group
	:stale_lease	Settle lost the fencing token
	:receipt_mismatch	Native receipt no longer matches
	:cursor_not_found	Dead-letter / page :after id absent
	:already_draining	Second drain/2 while one is pending
	:unsupported	Optional ops callback not implemented
	:backend_unavailable	Backend unreachable / process down
	:confirm_required	reset_group without confirm: true
	{:ambiguous, cause}	Write may have committed (e.g. timeout)
	{:failed, cause}	Definite failure

Rheo.Settle.classify/1 maps settle errors for Group / Producer policy.
Kept for compatibility
	Legacy page cursor %{after_sequence: n} (global lower bound)
	{Rheo, url: "mongodb://…"} when Mongo is available



  

    Changelog

All notable changes to this project are documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
[1.0.0] - 2026-09-20
Stable SemVer baseline for the surface frozen in 0.12.0. No Consumer / Event /
Query / Backend-callback meaning changes. Optional ops remain non-SemVer-core.
See 0.12 → 1.0 migration and
ADR 030.
Added
	ADR 030 (SemVer 1.0): major / minor / patch policy for the frozen inventory
	0.12 → 1.0 migration

Changed
	Public API guide and host docs describe 1.0 SemVer (not a freeze
candidate)
	Roadmap: 1.0 done; multi-node Mnesia and Flow package remain deferred

Kept (compatibility)
	Legacy %{after_sequence: n} page cursor
	{Rheo, url: …} Mongo shorthand when mongodb_driver is present

[0.12.0] - 2026-09-20
API freeze candidate before 1.0. No Consumer / Event / Query / Backend-callback
meaning changes from 0.11.1. HexDocs publishes the frozen surface; optional ops
remain non-SemVer-core.
See 0.11.1 → 0.12 migration and
ADR 029.
Added
	ADR 029 (API freeze candidate) with module inventory
	Public API guide and portable
error-atom table
	Conformance unavailable group: dead-handle ping → :backend_unavailable
	Tutorial 17 (GitHub archive): freezing Rheo before 1.0

Changed
	HexDocs groups_for_modules (Facade / Consume / Values / Backend / Runtime /
Ops) + filter_modules hide table engine and driver/client modules; Mix
inspect tasks publish under Ops (optional, not SemVer-core)
	Rheo.Instance and Rheo.Backend.Mnesia.Store are internal (@moduledoc false)
	Roadmap: 0.12 done; next is 1.0 SemVer (multi-node Mnesia still deferred)

Kept (compatibility)
	Legacy %{after_sequence: n} page cursor
	{Rheo, url: …} Mongo shorthand when mongodb_driver is present

[0.11.1] - 2026-09-20
Correctness patch on v0.11.0: composite page cursors, a single Group poll
timer, Registry-based group names, ETS/Mnesia indexing via a shared table
engine, and ops/CI follow-through.
See 0.11 → 0.11.1 migration.
Changed
	query_page/2 next_cursor is %{partition => after_sequence} (legacy
%{after_sequence: n} still accepted on apply)
	fetch/3 of a missing stream returns :stream_not_found (group lookup no
longer wins)
	ETS and Mnesia declare atomic_compare_and_set: false
	Mongo declares distributed: true
	Groups register in an application-level Rheo.Registry via tuple
	In-flight write timeouts map to {:ambiguous, :timeout} on Mongo/Redis/Ecto

Fixed
	Group poll timer multiplication; missing events dead-letter instead of failing
the fetch; Mongo client exits no longer crash the Group
	ETS/Mnesia claim/query/frontier scans; Mix inspect tasks when no instance is
running; mix test.unit without Mongo/Redis
	ETS/Mnesia range reads walk the ordered_set key range instead of filtering
a full-table select, so read, materialize, and fetch cost O(range)
rather than O(events in the stream). Consume throughput is now flat to at
least 24k events (was degrading ~4x between 1k and 12k)
	fetch/3 claims a batch in one ordered pass. Restarting the scan per lease
re-walked the already-leased prefix, making a single fetch quadratic in
:limit; fetch(limit: 4000) used to exceed the ETS call timeout and return
:backend_unavailable
	Rheo.Producer.drain/2 returns {:error, :already_draining} instead of
overwriting a pending drain's caller, matching Rheo.Group.drain/2
	Rheo.LiveDashboard.Page caches its stream/group/info walk for 2s, so
re-sorting or re-paging the table does not replay N+1 backend calls

[0.11.0] - 2026-09-19
Mnesia backend: durable ETS-shaped OTP :mnesia store (single-node
disc_copies). No Consumer / Event / Query breaks.
See 0.10 → 0.11 migration and
ADR 028.
Added
	Rheo.Backend.Mnesia (durable: true, distributed: false) with full
Backend + ops inspect callbacks
	Mnesia guide; multi-node backend comparison in building-your-own-backend /
configuration / capabilities docs
	ADR 028; migration 0.10-to-0.11

Changed
	Roadmap: Mnesia is 0.11; API freeze remains 0.12; multi-node Mnesia deferred
	Version bump only for hosts that do not opt into the Mnesia backend

[0.10.0] - 2026-09-18
Ops surface for an embedded Rheo. Inventory, dead-letter (DLQ) listing, group
health, optional metrics/LiveDashboard, and Mix inspect tasks — without changing
Consumer / Event / Query semantics or inventing a control plane.
See 0.9 → 0.10 migration and
ADR 027.
Added
	Rheo.list_streams/1, Rheo.list_groups/2, Rheo.dead_letters/3,
Rheo.group_info/3 plus %Rheo.DeadLetter{} / %Rheo.GroupInfo{}
	Backend optional callbacks implemented on ETS, Mongo, Ecto, Redis
	Optional Rheo.Telemetry.Metrics (requires telemetry_metrics)
	Optional Rheo.LiveDashboard.Page (requires phoenix_live_dashboard)
	Mix tasks: rheo.streams, rheo.lag, rheo.dead_letters, rheo.group_info,
rheo.bench
	Ops Livebook (notebooks/ops.livemd); LiveDashboard Playground demo
(notebooks/live_dashboard.livemd, examples/live_dashboard_ops.exs);
ops guide, ADR 027, migration 0.9-to-0.10

Changed
	Roadmap: Ops is 0.10; Mnesia deferred to 0.11
	Version bump only for hosts that ignore the new inspect APIs

0.9.0 - 2026-09-18
Redis Streams native backend. v0.8 prepared Model C receipts and the semantic
contract; v0.9 proves them on Redis without changing Rheo.Consumer,
Rheo.Event, or Rheo.Query meaning.
See 0.8 → 0.9 migration and
ADR 026.
Added
	Rheo.Backend.Redis — optional {:redix, "~> 1.5"}; Redis Streams consumer
groups with portable event.sequence and lease.receipt = entry id
	Fenced settle (fence hash + XACK); reclaim via XPENDING/XCLAIM
	Rheo.Backend.Wakeup + Group reader Task (ADR 025); polling remains fallback
	Redis guide, ADR 026, conformance suite tagged :redis
	Redis property + Broadway/Producer smoke suites; Article 16
	docker-compose redis:7 service; RHEO_REDIS_URL

Changed
	Version bump only for non-Redis hosts — no Consumer API breaks from 0.8

0.8.0 - 2026-09-17
Architectural reset. v0.1–v0.7 were successful discovery releases; v0.8
consolidates the abstractions learned from MongoDB, ETS, Ecto, partitions,
replay, GenStage, and Broadway, and validates that the same settlement model
can support Flow and native-stream backends such as Redis Streams — without
shipping Redis or Flow yet.
See 0.7 → 0.8 migration and
ADR 019.
Added
	%Rheo.Lease{}.receipt — opaque backend-native settle identity (ADR 021)
	Rheo.Backend.Capabilities — validated guarantees vs mechanisms struct
(ADR 023); unknown keys, non-boolean values, and disabled invariants raise
	Rheo.Settle — portable settlement vocabulary (:stale_lease,
:receipt_mismatch, :backend_unavailable, {:ambiguous, _},
{:failed, _}, {:invalid, _}) and the nack_after_failed_ack?/1 policy
	Rheo.Inflight (renew_all/2, pop/2, capacity) and Rheo.Backoff,
shared by Rheo.Group and Rheo.Producer
	Rheo.Producer.ack/3, nack/4, reject/4 — settle durably and release the
producer's inflight entry in one call
	Telemetry [:rheo, :handler, :error] when a handler raises or throws
	Conformance suite grouped by guarantee; native-stream test double
(Rheo.Backend.NativeStreamDouble) runs the full suite; flaky-backend double
for settle failure injection
	Property tests on ETS (partition routing, sequences, frontier, group
isolation, fencing, replay, paging); failure-injection tests (settle failures,
backend crash, drain)
	Flow readiness tests (Rheo.Producer → Flow map / partition / reduce /
window / crash-before-settle)
	Multi-instance ETS + SQLite isolation tests
	Livebook demos split into Quickstart, Concepts, Pipelines, and Backends
(notebooks/*.livemd; rheo_demo.livemd is the index)
	Optional integrations (ADR 020): mongodb_driver, ecto / ecto_sql,
gen_stage, and broadway are optional: true; Rheo.Backend.Mongo,
Rheo.Backend.Ecto, Rheo.Producer, and Rheo.Broadway compile only when
their dependency is present. mix core.check proves the core-only build
	ADRs 019–025; Flow and Redis readiness spikes; Article 15

Changed
	Rheo.Consumer handlers return :ack | {:retry, reason} | {:reject, reason}
and receive a read-only context; setup/1 must return a map (ADR 022)

	use Rheo.Consumer is a child spec for Rheo.Group; the host supervisor owns
the group and a second start returns {:error, {:already_started, pid}}
	Groups are registered under a local name; the per-instance Registry is gone
	Rheo.Group.drain/2 and Rheo.Producer.drain/2 no longer block the process
while waiting; the group traps exits and drains on supervisor shutdown
	After a failed ACK the group nacks only definite failures; unavailable or
ambiguous outcomes are left to lease expiry (fencing protects a committed ACK)
	Rheo.Backend.capabilities/0 returns the struct; Rheo.Backend.Ecto.capabilities/1 too
	Backends map driver errors into Rheo.Settle reasons instead of returning
exception structs; [:rheo, :fetch, :error], [:rheo, :ack | :retry | :reject, :error],
and renew :result metadata carry the classified reason
	Rheo.Broadway.Acknowledger settles through the producer helpers
	{Rheo, opts} requires :backend; the url: shorthand raises unless
Rheo.Backend.Mongo is available
	Rheo.Query.new/2 normalizes order_by directions 1 / -1
	Stored nack / reject reasons are truncated diagnostics, not verbatim terms
	Logs carry stream / group / event ids, not handler return values

Removed
	Rheo.Consumer.Bridge and the silent multi-bridge join of a shared group
	Flat capability maps (to_legacy_map, normalize)
	The unused Rheo.Backend.Wakeup contract (ADR 025 is a proposal for v0.9)

0.7.1 - 2026-09-17
Documentation-only release. No runtime API changes. Prefer
{:rheo, "~> 0.7.0"} (or "~> 0.7.1").
Added
	Practical HexDocs Guides: Quick Start, Configuration, Consumer Groups,
Enqueuing, Dequeuing, Replay, Querying, Partitions and lag, ETS, Mongo,
Using Ecto, Broadway, GenStage, Building your own backend

Changed
	HexDocs extras regrouped into collapsible groups:
Guides: Introduction / Advanced / Cookbook, Migrating from previous
versions, Design: Architecture / ADRs / Tutorials
	Mermaid diagrams render on HexDocs via ExDoc's before_closing_body_tag hook
	README documentation index updated for the new guide layout
	Livebook demo titled/versioned for v0.7.1 (Broadway + Ecto sections match
the v0.7 API)

0.7.0 - 2026-09-16
GenStage / Broadway interoperability. Additive — Rheo.Consumer and
Rheo.Group are unchanged. See
0.6 → 0.7 migration.
Added
	Rheo.Producer — GenStage producer that turns demand into Rheo.fetch/3
and emits %Rheo.Lease{}. Bounds unsettled leases with :max_demand, renews
inflight leases every lease_ms / 2, drops stale leases for redelivery, polls
when idle, and backs off exponentially on fetch errors. Options: :rheo,
:stream, :group, :max_demand, :lease_ms, :poll_ms, :consumer_id,
:partitions, :on_failure, :name
	Rheo.Producer.confirm/2 — tells the producer a lease was settled durably so
renewal stops and a demand slot is released
	Rheo.Producer.drain/2, inflight_count/1, config/0, and Broadway's
prepare_for_draining/1 callback
	Rheo.Broadway.transform/2 — Broadway :transformer building a
%Broadway.Message{} with data: lease.event and
metadata: %{lease:, stream:, group:, partition:, attempt:}
	Rheo.Broadway.Acknowledger — successful → Rheo.ack/2; failed →
Rheo.nack/3, or Rheo.reject/3 with on_failure: :reject (settable per
message via Broadway.Message.configure_ack/2)
	Telemetry [:rheo, :producer, :start | :stop] and
[:rheo, :broadway, :ack | :retry | :reject]

	ADR 018; tutorial
article 14
	Livebook Broadway + ETS section;
0.6 → 0.7 migration

Changed
	gen_stage and broadway are dependencies, because Rheo.Producer and
Rheo.Broadway.Acknowledger compile against those behaviours rather than
Code.ensure_loaded?/1 guards. A rheo_broadway package split is deferred —
see ADR 018 "Alternatives".
	ADR 007 now points at ADR 018: GenStage is still not used internally, but it is
a supported consumption surface

0.6.0 - 2026-09-16
Ecto SQL backend for PostgreSQL and SQLite.
See 0.5 → 0.6 migration.
Added
	Rheo.Backend.Ecto — full Rheo.Backend on a host-owned Ecto.Repo:
{Rheo, backend: {Rheo.Backend.Ecto, repo: MyApp.Repo}}
	PostgreSQL (Ecto.Adapters.Postgres) with FOR UPDATE SKIP LOCKED claims and
jsonb payload/metadata columns; SQLite (Ecto.Adapters.SQLite3) for durable
zero-service local runs
	Rheo.Backend.Ecto.Server — configuration holder whose registered name is the
opaque backend handle (same pattern as Mongo and ETS, ADR 010)
	Rheo.Backend.Ecto.Migrations — idempotent dialect-aware DDL for
rheo_streams, rheo_stream_sequences, rheo_events, rheo_groups, and
rheo_deliveries, plus Rheo.Backend.Ecto.Migrations.V1 for mix ecto.migrate
	mix rheo.ecto.gen_migration — generates a host migration that delegates to
the library, so schema changes ship as Rheo code
	Rheo.Backend.Ecto.Codec — JSON and timestamp encoding per dialect
	Rheo.Backend.Ecto.capabilities/1 — dialect- and option-aware flags
(distributed follows the dialect, notifications follows notify: true)
	Optional notify: true → NOTIFY rheo_events on append (PostgreSQL only)
	Optional prefix: to hold the Rheo tables in a PostgreSQL schema
	Backend conformance runs on SQLite by default and on PostgreSQL when
RHEO_POSTGRES_URL (or DATABASE_URL) is set
	ADR 017; tutorial
article 13
	Livebook optional SQLite/Ecto section; 0.5 → 0.6 migration

Changed
	ecto and ecto_sql are now dependencies; postgrex and ecto_sqlite3 are
optional so the host picks its own driver. Splitting Rheo into per-backend
packages is deferred — see ADR 017 "Alternatives".
	ADR 011 allows an optional capabilities/1 for backends whose flags depend on
runtime configuration; capabilities/0 remains the static self-description
	docker-compose.yml and CI add a PostgreSQL service

0.5.0 - 2026-09-16
Partitions, per-partition sequences, contiguous ACK frontier, and lag.
See 0.4 → 0.5 migration.
Added
	Configurable partition_count with per-partition sequence allocation
	Deterministic key routing via :erlang.phash2/2 (Rheo.Partition)
	Contiguous committed frontier per (stream, group, partition) (ADR 016)
	Rheo.lag/3 and %Rheo.Lag{} (sum of per-partition HW − frontier)
	Static Group/Consumer :partitions assignment (:all or list)
	Partition-scoped replay / reset_group (:partition / :partitions)
	Capabilities partitions: true, contiguous_frontier: true
	ADR 016;
tutorial article 12
	Livebook section for multi-partition publish, frontier hole, and lag

Changed
	Group docs store per-partition cursors / frontiers (legacy next_sequence
maps to partition 0)
	Stream docs store next_sequences map
	README / Livebook / changelog doc links stay on absolute HexDocs or GitHub
URLs so hex.pm/packages/rheo does not 404
(same class of fix as 0.4.1)

0.4.1 - 2026-09-16
Fixed
	README documentation links use absolute HexDocs /
GitHub URLs. Relative docs/… and
notebooks/… paths were rewritten by Hex to
repo.hex.pm/preview/rheo/… and 404'd because those files are not in the
package tarball (hex.pm/packages/rheo).

0.4.0 - 2026-09-16
Search, pagination/streaming, replay/reset, and event lineage — additive over
v0.3.0. See 0.3 → 0.4 migration.
Added
	Query sequence bounds: :after_sequence (exclusive), :until_sequence (inclusive)
	Opaque page cursors on %Rheo.Query{}; %Rheo.Page{events, next_cursor}
	Rheo.query_page/2 and Rheo.stream_query/2 (bounded page size)
	Rheo.create_group/3 start cursors: :start_after, :start_at
	Rheo.replay/3 — reopen deliveries (from_sequence:, from:, query:)
	Rheo.reset_group/3 — destructive per-group delivery reset (confirm: true)
	Backend callbacks replay/4, reset_group/4; capability replay: true
	Rheo.Event.Lineage helpers for correlation_id, causation_id, producer,
schema, schema_version
	Telemetry: [:rheo, :group, :replay], [:rheo, :group, :reset]
	ADR 015; tutorial
article 11
	Conformance + unit coverage for search/replay on ETS and Mongo
	0.3 → 0.4 migration

Changed
	Expanded Rheo.Query documentation with filters, ranges, pagination examples
	Livebook demo documents search/replay APIs (still defaults to ETS)

Migration
	Non-breaking for v0.3 callers: existing Rheo.query/2 {:ok, list} unchanged
	Prefer a new group with :start_after / :start_at for safe replay isolation
	Never call reset_group without confirm: true

0.3.0 - 2026-09-15
Added
	Rheo.Backend.ETS — ephemeral per-instance ETS backend (no Docker)
	Backend capabilities/0 callback; Mongo and ETS implementations
	Backend conformance suite (BackendContract ExUnit template) for ETS and Mongo
	ADRs 011, 012, 014; tutorial article 10
	Docker-free mix rheo.demo (default ETS; RHEO_BACKEND=mongo for Mongo)

Changed
	Application auto-start can use config :rheo, backend: Rheo.Backend.ETS
	Livebook demo defaults to ETS

0.2.0 - 2026-09-15
Added
	Named Rheo instances ({Rheo, name:, backend: {Mod, opts}}) and rheo: opts
	Rheo.Instance, Rheo.Group, Rheo.GroupSupervisor
	Real consumer concurrency, lease renewal, fetch backoff, drain
	Portable %Rheo.Query{} and Rheo.Backend.Mongo.Codec
	Rheo.renew/2; persistence-error telemetry
	ADRs 009, 010, 013; migration guide; tutorial article 9

Changed
	Rheo.Consumer starts a Group via a bridge process (no poll GenServer)
	Backend callbacks take opaque handle instead of topology GenServer
	Rheo.Event no longer decodes Mongo documents

Breaking
	Supervision options: prefer name + backend tuple; drop supervisor_name
	Query :sort removed; use :order_by
	Event document decoding removed from Rheo.Event; use
Rheo.Backend.Mongo.Codec.event_from_doc/1

0.1.0
Initial Mongo-backed MVP: streams, groups, leases, Consumer, docs, Livebook.


  

    Rheo Livebooks

Section
Welcome. These notebooks are a hands-on tour of Rheo — an embedded Elixir/OTP
library for consumer groups over a searchable event log.
You do not need to read HexDocs first. Start with Quickstart, then follow the
path that matches what you care about.
How to run
Open this folder from a clone of the repo so notebooks can use the path
dependency ({:rheo, path: ...}). Hex {:rheo, "~> 1.0"} works for
standalone Livebook. Evaluate cells top to bottom.
livebook server notebooks/
# or jump straight in:
livebook server notebooks/quickstart.livemd
# ops surface:
livebook server notebooks/ops.livemd
# real LiveDashboard page via Phoenix Playground:
livebook server notebooks/live_dashboard.livemd

	Notebook	Story
	Quickstart	From zero to “I published, fetched, and ACKed an event”
	Concepts & Overview	Why leases, groups, search, replay, and frontiers exist
	Ops: inventory, lag, DLQ	Inspect APIs — list, health, dead letters
	LiveDashboard (Playground)	Real Rheo.LiveDashboard.Page via Phoenix Playground
	GenStage, Flow & Broadway	Rheo owns delivery; pipelines own topology
	ETS, Mnesia, Mongo, Redis, SQLite, PostgreSQL	Same API, different durability and ops trade-offs

Docker? Not for Quickstart, Concepts, Ops, LiveDashboard, or Pipelines
(they use ETS). The Backends notebook also runs Mnesia without Docker; Mongo /
Redis need docker compose up -d, Postgres needs RHEO_POSTGRES_URL.
What Rheo is (and is not)
Rheo is not a message broker you deploy beside your app. It is a library you
supervise inside the BEAM: streams, groups, leases, and a portable query model
backed by a database (or ETS for tests).
Delivery is at-least-once. Handlers should be idempotent on event.id.
v0.10+ adds inspect ops (list_streams, group_info, dead_letters, Mix
tasks, optional LiveDashboard) without a control plane — see
ops.livemd and ADR 027.
v0.9 added optional Redis Streams ({:redix, "~> 1.5"}) with Model C
receipts — same Consumer API as ETS/Mongo/Ecto.
Further reading: Quick Start ·
Ops ·
0.9 → 0.10 migration


  

    Rheo Quickstart

Mix.install(
  [
    # From this repo (path). For HexDocs / standalone Livebook use {:rheo, "~> 1.0"} instead:
    {:rheo, path: Path.join(__DIR__, "..")},
    # {:rheo, "~> 1.0"},
    {:kino, "~> 0.14"}
  ],
  config: [
    rheo: [
      start_on_application: false,
      # Frozen clock lets later notebooks advance time; here it just pins timestamps.
      clock: Rheo.Clock.Frozen,
      default_lease_ms: 5_000,
      default_max_attempts: 3
    ]
  ]
)
Intro
This notebook is the shortest path from “empty BEAM” to a working consumer.
You will:
	Start Rheo on ETS (no Docker, no database)
	Create a stream and publish a few events
	Claim work with a lease, then ACK
	Run an idiomatic Rheo.Consumer

When you finish, continue with Concepts for fencing, search,
and replay — or jump to Pipelines / Backends.
Before you evaluate
	Open notebooks/quickstart.livemd from the repo so the Mix.install path dependency resolves
	Run cells in order — later cells assume earlier bindings (stream, etc.)
	No Docker required

Sibling notebooks: Concepts · Pipelines ·
Backends · Index

1. Start Rheo on ETS
Rheo is an OTP process (or supervision tree) you start with an explicit
backend. ETS keeps everything in memory: perfect for demos and tests, or very fast implementations such as market data but not to be used if you needed durability as in a trade feed.
We stop any previous Rheo process so re-running the notebook stays clean.
case Process.whereis(Rheo) do
  nil -> :ok
  pid -> GenServer.stop(pid)
end

{:ok, _} = Rheo.start_link(backend: Rheo.Backend.ETS)
:ok = Rheo.ensure_indexes()
:ok = Rheo.ping()

caps = Rheo.Backend.ETS.capabilities()

%{
  guarantees: caps.guarantees,
  mechanisms: caps.mechanisms |> Enum.filter(fn {_k, v} -> v end) |> Map.new()
}
How to read capabilities
	Guarantees — what Rheo promises through this backend (fencing,
at-least-once, partitions, …)
	Mechanisms — how the backend implements or optimizes delivery
(compare-and-set, notifications, …)

ETS is not durable and not distributed, but it still fences leases. Swap to
Mongo, Redis, or Ecto later without rewriting handlers — see Backends.

2. Create a stream and publish
A stream is an append-only, searchable log of immutable events. Publishing
does not notify consumers by itself; consumers fetch (or poll) for work.
stream = "quickstart-events"
:ok = Rheo.create_stream(stream)

Rheo.Clock.Frozen.set(~U[2026-03-15 12:00:00.000Z])

{:ok, written} =
  Rheo.append_batch(stream, [
    %{type: "order", currency: "EUR", amount: 100},
    %{type: "order", currency: "USD", amount: 50},
    %{type: "order", currency: "EUR", amount: 25}
  ])

Kino.DataTable.new(
  Enum.map(written, fn e ->
    %{
      sequence: e.sequence,
      id: e.id,
      type: e.type,
      currency: e.payload["currency"],
      amount: e.payload["amount"]
    }
  end)
)
Each row is a %Rheo.Event{}:
	id — stable identity (use this for idempotency)
	sequence — portable per-partition order (Model C)
	payload — your data (here nested fields from the map you appended)

Consumption never deletes events. That is what makes search and replay
possible later.

3. Fetch, lease, and ACK
A consumer group tracks “how far has this workload progressed?” on the
same stream. Two groups can read the same events independently.
Rheo.fetch/3 claims up to limit events for a short time. The claim is a
lease:
:ok = Rheo.create_group(stream, "risk")

{:ok, leases} = Rheo.fetch(stream, "risk", limit: 2, consumer_id: "worker-1")

lease = hd(leases)

%{
  lease_id: lease.lease_id,
  receipt: lease.receipt,
  event_id: lease.event_id,
  attempt: lease.attempt,
  expires_at: lease.expires_at
}
Two identities on every lease
	Field	Role
	lease_id	Fencing token — only the current holder may ACK/renew
	receipt	Backend-native settle identity (equals lease_id on ETS/Mongo/Ecto; Redis stream entry id on Redis)

If the worker crashes before ACK, the lease expires and another worker can
claim the same event (attempt bumps). That is at-least-once.
Enum.each(leases, &Rheo.ack/1)

{:ok, more} = Rheo.fetch(stream, "risk", limit: 5, consumer_id: "worker-1")
{:ok, lag} = Rheo.lag(stream, "risk")

%{
  remaining: length(more),
  lag: lag.lag,
  frontiers: Map.new(lag.partitions, fn {p, info} -> {p, info.frontier} end)
}
Rheo.lag/2 summarizes how far the group's contiguous frontier sits behind
the high watermark. Finish the remaining work:
Enum.each(more, &Rheo.ack/1)
:ok

4. Idiomatic Rheo.Consumer
Most apps do not call fetch/ack in a loop. use Rheo.Consumer starts a
supervised runtime that polls, leases, and settles for you.
Handler contract (Option A)
	setup/1 builds a read-only context (put Agents/GenServers in opts)
	handle_event/2 returns :ack, {:retry, reason}, or {:reject, reason}
	Mutable process state is yours — Rheo will not thread an updated map back

defmodule Quickstart.RiskConsumer do
  use Rheo.Consumer, stream: "quickstart-events", group: "risk"

  @impl true
  def setup(opts) do
    {:ok, %{agent: Keyword.fetch!(opts, :agent)}}
  end

  @impl true
  def handle_event(event, %{agent: agent}) do
    Agent.update(agent, fn ids -> [event.id | ids] end)
    :ack
  end
end

# Fresh events so the consumer has something to do
{:ok, _} =
  Rheo.append_batch(stream, [
    %{type: "order", currency: "GBP", amount: 10},
    %{type: "order", currency: "GBP", amount: 20}
  ])

{:ok, agent} = Agent.start_link(fn -> [] end)

{:ok, _consumer} =
  Quickstart.RiskConsumer.start_link(
    stream: stream,
    group: "risk",
    agent: agent,
    max_demand: 10,
    poll_ms: 50
  )

Process.sleep(800)
seen = Agent.get(agent, &Enum.reverse/1)

%{processed: length(seen), sample_ids: Enum.take(seen, 5)}
One owner per {rheo, stream, group} on this node. Scale with
:concurrency on that owner — do not start a second Consumer for the same
group (that returns an error). Concepts notebook shows the rejection.

You now know
	Streams are immutable logs; groups are progress trackers
	Leases fence work; ACK advances the group without deleting history
	Rheo.Consumer is the everyday API; fetch/ack are the primitives underneath

Next
	Concepts & Overview — fencing races, search, replay, partitions
	GenStage, Flow & Broadway — demand-driven pipelines
	Backends — ETS / Mnesia / Mongo / Redis / SQLite / Postgres

HexDocs: Quick Start ·
Consumer groups ·
Article 16
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