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    Seki 堰

Resilience library for the BEAM — circuit breaking, rate limiting, bulkheads, and retry with telemetry and OpenTelemetry support.
Works natively from Erlang, Elixir, Gleam, and LFE.
Features
	Rate Limiting — Token bucket, sliding window (Cloudflare-style), GCRA, leaky bucket
	Circuit Breaker — gen_statem-based with closed/open/half-open states, slow-call detection, custom error classifiers
	Bulkhead — Process-based concurrency limiter with atomics and automatic release on process death
	Retry — Composable retry with exponential/linear/constant backoff and full/equal/decorrelated jitter
	Telemetry — Events for every operation
	OpenTelemetry — Optional span events via seki_otel
	Pluggable Backends — ETS included, behaviour for custom backends (Redis, pg, etc.)

Installation
Erlang (rebar3)
%% rebar.config
{deps, [
    {seki, "~> 0.1"}
]}.
Elixir (Mix)
# mix.exs
defp deps do
  [
    {:seki, "~> 0.1"}
  ]
end
Quick Start
Rate Limiting
Erlang
%% Create a rate limiter: 100 requests per minute, sliding window
ok = seki:new_limiter(api_limit, #{
    algorithm => sliding_window,
    limit => 100,
    window => timer:minutes(1)
}).

%% Check rate for a key
case seki:check(api_limit, UserId) of
    {allow, #{remaining := Remaining}} ->
        handle_request(Req);
    {deny, #{retry_after := Ms}} ->
        {429, #{<<"Retry-After">> => integer_to_binary(Ms div 1000)}, <<"Rate limited">>}
end.
Elixir
# Create a rate limiter: 100 requests per minute, sliding window
:ok = :seki.new_limiter(:api_limit, %{
  algorithm: :sliding_window,
  limit: 100,
  window: :timer.minutes(1)
})

# Check rate for a key
case :seki.check(:api_limit, user_id) do
  {:allow, %{remaining: remaining}} ->
    handle_request(conn)
  {:deny, %{retry_after: ms}} ->
    conn |> put_status(429) |> json(%{error: "Rate limited", retry_after: ms})
end
Circuit Breaker
Erlang
%% Create a circuit breaker
{ok, _} = seki:new_breaker(db_pool, #{
    window_type => count,
    window_size => 20,
    failure_threshold => 50,     %% Trip at 50% failure rate
    slow_call_threshold => 80,   %% Trip at 80% slow call rate
    slow_call_duration => 2000,  %% Calls over 2s are "slow"
    wait_duration => 30000,      %% Wait 30s before half-open
    half_open_requests => 5      %% Allow 5 probes in half-open
}).

%% Use it
case seki:call(db_pool, fun() -> db:query(SQL) end) of
    {ok, Result} -> Result;
    {error, circuit_open} -> cached_result();
    {error, Reason} -> handle_error(Reason)
end.

%% Custom error classifier (only 5xx count as failures)
{ok, _} = seki:new_breaker(http_api, #{
    error_classifier => fun
        ({error, {http, Status, _}}) when Status >= 500 -> true;
        (_) -> false
    end
}).
Elixir
# Create a circuit breaker
{:ok, _} = :seki.new_breaker(:db_pool, %{
  window_type: :count,
  window_size: 20,
  failure_threshold: 50,
  slow_call_duration: 2000,
  wait_duration: 30_000,
  half_open_requests: 5
})

# Use it
case :seki.call(:db_pool, fn -> Repo.all(User) end) do
  {:ok, users} -> users
  {:error, :circuit_open} -> cached_users()
  {:error, reason} -> handle_error(reason)
end
Retry
Erlang
Result = seki_retry:run(fun() ->
    httpc:request(get, {"https://api.example.com/data", []}, [], [])
end, #{
    max_attempts => 5,
    backoff => exponential,
    base_delay => 100,
    max_delay => 10000,
    jitter => full,
    retry_on => fun
        ({error, _}) -> true;
        ({ok, {{_, 503, _}, _, _}}) -> true;
        (_) -> false
    end
}).
Elixir
result = :seki_retry.run(fn ->
  Req.get!("https://api.example.com/data")
end, %{
  max_attempts: 5,
  backoff: :exponential,
  base_delay: 100,
  max_delay: 10_000,
  jitter: :full,
  retry_on: fn
    {:error, _} -> true
    _ -> false
  end
})
Bulkhead
Erlang
%% Start a bulkhead allowing max 10 concurrent calls
{ok, _} = seki_bulkhead:start_link(external_api, #{max_concurrent => 10}).

%% Use it (automatically releases on return or crash)
case seki_bulkhead:call(external_api, fun() -> call_api() end) of
    {ok, Result} -> Result;
    {error, bulkhead_full} -> {503, <<"Service overloaded">>}
end.

%% Check status
#{current := 3, max := 10, available := 7} = seki_bulkhead:status(external_api).
Combined Usage
%% Rate limit -> Circuit breaker -> Your function
case seki:execute(db_breaker, api_limiter, fun() -> db:query(SQL) end) of
    {ok, Result} -> Result;
    {error, circuit_open} -> fallback();
    {error, {rate_limited, #{retry_after := Ms}}} -> rate_limited(Ms)
end.
Nova Integration
Rate Limiting Plugin
-module(my_rate_limit_plugin).
-behaviour(nova_plugin).

-export([pre_request/4, post_request/4, plugin_info/0]).

pre_request(Req, _Env, Opts, State) ->
    Limiter = maps:get(limiter, Opts, api_limit),
    {IP, _Port} = cowboy_req:peer(Req),
    case seki:check(Limiter, IP) of
        {allow, #{remaining := Remaining}} ->
            Req2 = cowboy_req:set_resp_header(<<"X-RateLimit-Remaining">>,
                integer_to_binary(Remaining), Req),
            {ok, Req2, State};
        {deny, #{retry_after := Ms}} ->
            Req2 = cowboy_req:set_resp_header(<<"Retry-After">>,
                integer_to_binary(Ms div 1000), Req),
            {stop, {reply, 429, #{}, <<"Rate limited">>}, Req2, State}
    end.

post_request(Req, _Env, _Opts, State) ->
    {ok, Req, State}.

plugin_info() ->
    #{title => <<"Seki Rate Limit">>,
      version => <<"0.1.0">>,
      url => <<"https://github.com/Taure/seki">>,
      authors => [<<"Taure">>],
      description => <<"Rate limiting plugin for Nova using Seki">>,
      options => [{limiter, <<"Name of the seki limiter to use">>}]}.
Route Configuration
%% In your routes file
#{prefix => "/api",
  plugins => [
      {pre_request, my_rate_limit_plugin, #{limiter => api_limit}}
  ],
  routes => [
      {"/users", {my_controller, index}, #{methods => [get]}}
  ]
}.

%% Auth endpoints with stricter limits
#{prefix => "/auth",
  plugins => [
      {pre_request, my_rate_limit_plugin, #{limiter => auth_limit}}
  ],
  routes => [
      {"/login", {auth_controller, login}, #{methods => [post]}}
  ]
}.
Deadline Plugin
Propagates deadlines from upstream services and sets request timeouts:
-module(my_deadline_plugin).
-behaviour(nova_plugin).

-export([pre_request/4, post_request/4, plugin_info/0]).

pre_request(Req, _Env, Opts, State) ->
    DefaultTimeout = maps:get(timeout, Opts, 30000),
    case cowboy_req:header(<<"x-deadline-remaining">>, Req) of
        undefined ->
            seki_deadline:set(DefaultTimeout),
            {ok, Req, State};
        Value ->
            case seki_deadline:from_header(Value) of
                ok -> {ok, Req, State};
                {error, _} ->
                    seki_deadline:set(DefaultTimeout),
                    {ok, Req, State}
            end
    end.

post_request(Req, _Env, _Opts, State) ->
    seki_deadline:clear(),
    {ok, Req, State}.

plugin_info() ->
    #{title => <<"Seki Deadline">>,
      version => <<"0.1.0">>,
      description => <<"Deadline propagation plugin for Nova">>,
      options => [{timeout, <<"Default request timeout in ms">>}]}.
Circuit Breaker in Controller
-module(my_controller).
-export([index/1]).

index(#{req := _Req}) ->
    case seki:call(external_api, fun() -> fetch_data() end) of
        {ok, Data} ->
            {json, 200, #{}, Data};
        {error, circuit_open} ->
            {json, 503, #{}, #{error => <<"Service temporarily unavailable">>}};
        {error, _Reason} ->
            {json, 500, #{}, #{error => <<"Internal error">>}}
    end.
Application Setup
-module(my_app).
-behaviour(application).
-export([start/2, stop/1]).

start(_Type, _Args) ->
    %% Rate limiters
    ok = seki:new_limiter(api_limit, #{
        algorithm => sliding_window,
        limit => 1000,
        window => timer:minutes(1)
    }),
    ok = seki:new_limiter(auth_limit, #{
        algorithm => token_bucket,
        limit => 5,
        window => timer:minutes(1),
        burst => 5
    }),
    %% Circuit breakers
    {ok, _} = seki:new_breaker(external_api, #{
        failure_threshold => 50,
        wait_duration => 30000
    }),
    %% Bulkheads
    {ok, _} = seki_bulkhead:start_link(payment_service, #{max_concurrent => 20}),
    %% OTel integration
    seki_otel:setup(),
    my_sup:start_link().

stop(_State) -> ok.
Phoenix Integration
Rate Limiting Plug
defmodule MyAppWeb.RateLimitPlug do
  import Plug.Conn

  def init(opts), do: opts

  def call(conn, opts) do
    limiter = Keyword.fetch!(opts, :limiter)
    key = rate_limit_key(conn, opts)

    case :seki.check(limiter, key) do
      {:allow, %{remaining: remaining}} ->
        conn
        |> put_resp_header("x-ratelimit-remaining", to_string(remaining))

      {:deny, %{retry_after: ms}} ->
        conn
        |> put_resp_header("retry-after", to_string(div(ms, 1000)))
        |> send_resp(429, Jason.encode!(%{error: "Rate limited"}))
        |> halt()
    end
  end

  defp rate_limit_key(conn, opts) do
    case Keyword.get(opts, :by, :ip) do
      :ip -> to_string(:inet.ntoa(conn.remote_ip))
      :user -> conn.assigns[:current_user] && conn.assigns.current_user.id
      fun when is_function(fun, 1) -> fun.(conn)
    end
  end
end
Router Usage
defmodule MyAppWeb.Router do
  use MyAppWeb, :router

  pipeline :api do
    plug :accepts, ["json"]
    plug MyAppWeb.RateLimitPlug, limiter: :api_limit, by: :ip
  end

  pipeline :auth_api do
    plug :accepts, ["json"]
    plug MyAppWeb.RateLimitPlug, limiter: :auth_limit, by: :ip
  end

  scope "/api", MyAppWeb do
    pipe_through :api
    resources "/users", UserController
  end

  scope "/auth", MyAppWeb do
    pipe_through :auth_api
    post "/login", AuthController, :login
  end
end
Circuit Breaker in Context
defmodule MyApp.ExternalAPI do
  def fetch_user(id) do
    case :seki.call(:external_api, fn ->
      Req.get!("https://api.example.com/users/#{id}")
    end) do
      {:ok, %{status: 200, body: body}} -> {:ok, body}
      {:ok, %{status: status}} -> {:error, {:http, status}}
      {:error, :circuit_open} -> {:error, :service_unavailable}
      {:error, reason} -> {:error, reason}
    end
  end
end
Application Setup
defmodule MyApp.Application do
  use Application

  def start(_type, _args) do
    # Rate limiters
    :ok = :seki.new_limiter(:api_limit, %{
      algorithm: :sliding_window,
      limit: 1000,
      window: :timer.minutes(1)
    })

    :ok = :seki.new_limiter(:auth_limit, %{
      algorithm: :token_bucket,
      limit: 5,
      window: :timer.minutes(1),
      burst: 5
    })

    # Circuit breakers
    {:ok, _} = :seki.new_breaker(:external_api, %{
      failure_threshold: 50,
      wait_duration: 30_000
    })

    # OTel integration
    :seki_otel.setup()

    children = [
      # ...
    ]

    Supervisor.start_link(children, strategy: :one_for_one, name: MyApp.Supervisor)
  end
end
Algorithms
Rate Limiting
	Algorithm	Best For	Memory	Burst Handling
	sliding_window	General purpose (default)	2 counters/key	Prevents boundary bursts
	token_bucket	APIs with burst allowance	2 values/key	Controlled bursts
	gcra	High-performance, minimal state	1 timestamp/key	Configurable tolerance
	leaky_bucket	Traffic shaping, smooth output	2 values/key	No bursts

Circuit Breaker States
              failure threshold exceeded
  [CLOSED] ───────────────────────────────> [OPEN]
     ^                                        │
     │                                        │ wait_duration expires
     │ all probes succeed                     v
     └──────────────── [HALF_OPEN] <──────────┘
                           │
                           │ any probe fails
                           └──────────> [OPEN]
Telemetry Events
All events use the [seki, ...] prefix:
	Event	Measurements	Metadata
	[seki, rate_limit, allow]	remaining, cost	name, key
	[seki, rate_limit, deny]	retry_after, cost	name, key
	[seki, breaker, call]	duration	name, state, outcome
	[seki, breaker, state_change]	system_time	name, from, to
	[seki, retry, attempt]	attempt	name
	[seki, retry, retry]	attempt, delay	name, error
	[seki, retry, success]	attempt	name
	[seki, retry, exhausted]	attempts	name, error
	[seki, bulkhead, acquire]	current, available	name
	[seki, bulkhead, rejected]	current, available	name

OpenTelemetry
%% Erlang
seki_otel:setup().
# Elixir
:seki_otel.setup()
This attaches to all seki telemetry events and adds span events to the current OTel trace context. Circuit breaker state changes, rate limit denials, retry attempts, and bulkhead rejections all appear as events on the active span.
License
Apache-2.0


  

    Apache License

Version 2.0, January 2004
http://www.apache.org/licenses/
TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.
"License" shall mean the terms and conditions for use, reproduction, and
distribution as defined by Sections 1 through 9 of this document.
"Licensor" shall mean the copyright owner or entity authorized by the copyright
owner that is granting the License.
"Legal Entity" shall mean the union of the acting entity and all other entities
that control, are controlled by, or are under common control with that entity.
For the purposes of this definition, "control" means (i) the power, direct or
indirect, to cause the direction or management of such entity, whether by
contract or otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.
"You" (or "Your") shall mean an individual or Legal Entity exercising
permissions granted by this License.
"Source" form shall mean the preferred form for making modifications, including
but not limited to software source code, documentation source, and configuration
files.
"Object" form shall mean any form resulting from mechanical transformation or
translation of a Source form, including but not limited to compiled object code,
generated documentation, and conversions to other media types.
"Work" shall mean the work of authorship, whether in Source or Object form, made
available under the License, as indicated by a copyright notice that is included
in or attached to the work (an example is provided in the Appendix below).
"Derivative Works" shall mean any work, whether in Source or Object form, that
is based on (or derived from) the Work and for which the editorial revisions,
annotations, elaborations, or other modifications represent, as a whole, an
original work of authorship. For the purposes of this License, Derivative Works
shall not include works that remain separable from, or merely link (or bind by
name) to the interfaces of, the Work and Derivative Works thereof.
"Contribution" shall mean any work of authorship, including the original version
of the Work and any modifications or additions to that Work or Derivative Works
thereof, that is intentionally submitted to Licensor for inclusion in the Work
by the copyright owner or by an individual or Legal Entity authorized to submit
on behalf of the copyright owner. For the purposes of this definition,
"submitted" means any form of electronic, verbal, or written communication sent
to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems, and
issue tracking systems that are managed by, or on behalf of, the Licensor for
the purpose of discussing and improving the Work, but excluding communication
that is conspicuously marked or otherwise designated in writing by the copyright
owner as "Not a Contribution."
"Contributor" shall mean Licensor and any individual or Legal Entity on behalf
of whom a Contribution has been received by Licensor and subsequently
incorporated within the Work.
2. Grant of Copyright License.
Subject to the terms and conditions of this License, each Contributor hereby
grants to You a perpetual, worldwide, non-exclusive, no-charge, royalty-free,
irrevocable copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the Work and such
Derivative Works in Source or Object form.
3. Grant of Patent License.
Subject to the terms and conditions of this License, each Contributor hereby
grants to You a perpetual, worldwide, non-exclusive, no-charge, royalty-free,
irrevocable (except as stated in this section) patent license to make, have
made, use, offer to sell, sell, import, and otherwise transfer the Work, where
such license applies only to those patent claims licensable by such Contributor
that are necessarily infringed by their Contribution(s) alone or by combination
of their Contribution(s) with the Work to which such Contribution(s) was
submitted. If You institute patent litigation against any entity (including a
cross-claim or counterclaim in a lawsuit) alleging that the Work or a
Contribution incorporated within the Work constitutes direct or contributory
patent infringement, then any patent licenses granted to You under this License
for that Work shall terminate as of the date such litigation is filed.
4. Redistribution.
You may reproduce and distribute copies of the Work or Derivative Works thereof
in any medium, with or without modifications, and in Source or Object form,
provided that You meet the following conditions:
	You must give any other recipients of the Work or Derivative Works a copy of
this License; and

	You must cause any modified files to carry prominent notices stating that
You changed the files; and

	You must retain, in the Source form of any Derivative Works that You
distribute, all copyright, patent, trademark, and attribution notices from
the Source form of the Work, excluding those notices that do not pertain to
any part of the Derivative Works; and

	If the Work includes a "NOTICE" text file as part of its distribution, then
any Derivative Works that You distribute must include a readable copy of the
attribution notices contained within such NOTICE file, excluding those
notices that do not pertain to any part of the Derivative Works, in at least
one of the following places: within a NOTICE text file distributed as part
of the Derivative Works; within the Source form or documentation, if
provided along with the Derivative Works; or, within a display generated by
the Derivative Works, if and wherever such third-party notices normally
appear. The contents of the NOTICE file are for informational purposes only
and do not modify the License. You may add Your own attribution notices
within Derivative Works that You distribute, alongside or as an addendum to
the NOTICE text from the Work, provided that such additional attribution
notices cannot be construed as modifying the License.


You may add Your own copyright statement to Your modifications and may provide
additional or different license terms and conditions for use, reproduction, or
distribution of Your modifications, or for any such Derivative Works as a whole,
provided Your use, reproduction, and distribution of the Work otherwise complies
with the conditions stated in this License.
5. Submission of Contributions.
Unless You explicitly state otherwise, any Contribution intentionally submitted
for inclusion in the Work by You to the Licensor shall be under the terms and
conditions of this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify the terms of
any separate license agreement you may have executed with Licensor regarding
such Contributions.
6. Trademarks.
This License does not grant permission to use the trade names, trademarks,
service marks, or product names of the Licensor, except as required for
reasonable and customary use in describing the origin of the Work and
reproducing the content of the NOTICE file.
7. Disclaimer of Warranty.
Unless required by applicable law or agreed to in writing, Licensor provides the
Work (and each Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied,
including, without limitation, any warranties or conditions of TITLE, NON-
INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A PARTICULAR PURPOSE. You are
solely responsible for determining the appropriateness of using or
redistributing the Work and assume any risks associated with Your exercise of
permissions under this License.
8. Limitation of Liability.
In no event and under no legal theory, whether in tort (including negligence),
contract, or otherwise, unless required by applicable law (such as deliberate
and grossly negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special, incidental,
or consequential damages of any character arising as a result of this License or
out of the use or inability to use the Work (including but not limited to
damages for loss of goodwill, work stoppage, computer failure or malfunction, or
any and all other commercial damages or losses), even if such Contributor has
been advised of the possibility of such damages.
9. Accepting Warranty or Additional Liability.
While redistributing the Work or Derivative Works thereof, You may choose to
offer, and charge a fee for, acceptance of support, warranty, indemnity, or
other liability obligations and/or rights consistent with this License. However,
in accepting such obligations, You may act only on Your own behalf and on Your
sole responsibility, not on behalf of any other Contributor, and only if You
agree to indemnify, defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason of your
accepting any such warranty or additional liability.
END OF TERMS AND CONDITIONS
Copyright 2026, Daniel Widgren daniel.widgren@gmail.com.
Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at
http://www.apache.org/licenses/LICENSE-2.0
Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and
limitations under the License.


  

    Getting Started

Seki provides resilience primitives for BEAM applications — rate limiting, circuit breaking,
bulkheads, retry, and more. It works natively from Erlang, Elixir, Gleam, and LFE.
Installation
Erlang (rebar3)
%% rebar.config
{deps, [
    {seki, "~> 0.1"}
]}.
Elixir (Mix)
# mix.exs
defp deps do
  [
    {:seki, "~> 0.1"}
  ]
end
Seki starts automatically as an OTP application. No additional configuration is required.
Your First Rate Limiter
Rate limiters protect resources from being overwhelmed. Create one in your application
startup and check it before processing requests.
Erlang
%% In your application:start/2
ok = seki:new_limiter(api_limit, #{
    algorithm => sliding_window,
    limit => 100,
    window => timer:minutes(1)
}).

%% Later, in request handling
case seki:check(api_limit, UserId) of
    {allow, #{remaining := Remaining}} ->
        handle_request(Req);
    {deny, #{retry_after := Ms}} ->
        {429, <<"Rate limited">>}
end.
Elixir
# In your Application.start/2
:ok = :seki.new_limiter(:api_limit, %{
  algorithm: :sliding_window,
  limit: 100,
  window: :timer.minutes(1)
})

# Later, in request handling
case :seki.check(:api_limit, user_id) do
  {:allow, %{remaining: remaining}} ->
    handle_request(conn)
  {:deny, %{retry_after: ms}} ->
    send_resp(conn, 429, "Rate limited")
end
Your First Circuit Breaker
Circuit breakers prevent cascading failures when a dependency is down. They track
failure rates and stop sending requests when failures exceed a threshold.
Erlang
%% In your application:start/2
{ok, _} = seki:new_breaker(db_pool, #{
    failure_threshold => 50,
    wait_duration => 30000,
    half_open_requests => 5
}).

%% In your business logic
case seki:call(db_pool, fun() -> db:query(SQL) end) of
    {ok, Result} -> Result;
    {error, circuit_open} -> cached_result();
    {error, Reason} -> handle_error(Reason)
end.
Elixir
# In your Application.start/2
{:ok, _} = :seki.new_breaker(:db_pool, %{
  failure_threshold: 50,
  wait_duration: 30_000,
  half_open_requests: 5
})

# In your business logic
case :seki.call(:db_pool, fn -> Repo.all(User) end) do
  {:ok, users} -> users
  {:error, :circuit_open} -> cached_users()
  {:error, reason} -> handle_error(reason)
end
Combining Primitives
Seki primitives compose naturally. The execute/3 function chains rate limiting
and circuit breaking in a single call:
case seki:execute(db_breaker, api_limiter, fun() -> db:query(SQL) end) of
    {ok, Result} -> Result;
    {error, circuit_open} -> fallback();
    {error, {rate_limited, #{retry_after := Ms}}} -> rate_limited(Ms)
end.
For more complex pipelines, compose them yourself:
handle_request(UserId, Fun) ->
    case seki:check(api_limit, UserId) of
        {deny, Info} ->
            {error, {rate_limited, Info}};
        {allow, _} ->
            case seki_bulkhead:call(external_api, fun() ->
                seki_retry:run(fun() ->
                    seki:call(db_breaker, Fun)
                end, #{max_attempts => 3, backoff => exponential})
            end) of
                {ok, {ok, Result}} -> {ok, Result};
                {ok, {error, Reason}} -> {error, Reason};
                {error, bulkhead_full} -> {error, overloaded}
            end
    end.
Telemetry
Every seki operation emits telemetry events under the [seki, ...] prefix.
Attach handlers in your application startup:
telemetry:attach(<<"seki-logger">>, [seki, breaker, state_change], fun
    (_Event, _Measurements, #{name := Name, from := From, to := To}, _Config) ->
        logger:warning("Circuit breaker ~p: ~p -> ~p", [Name, From, To])
end, #{}).
:telemetry.attach("seki-logger", [:seki, :breaker, :state_change], fn
  _event, _measurements, %{name: name, from: from, to: to}, _config ->
    Logger.warning("Circuit breaker #{name}: #{from} -> #{to}")
end, %{})
For OpenTelemetry integration, call seki_otel:setup() to automatically add span
events for all seki operations.
Next Steps
	Rate Limiting Guide — choosing algorithms, distributed rate limiting
	Circuit Breaker Guide — thresholds, error classifiers, window types
	Nova Integration — plugins, controllers, application setup
	Phoenix Integration — plugs, contexts, application setup
	Advanced Patterns — adaptive concurrency, load shedding, hedging, health checks



  

    Rate Limiting

Seki provides four rate limiting algorithms, each with different trade-offs for burst
handling, memory usage, and accuracy.
Algorithms
	Algorithm	Best For	Burst Handling	Memory
	sliding_window	General purpose	Prevents boundary bursts	2 counters/key
	token_bucket	APIs with burst allowance	Controlled bursts up to burst size	2 values/key
	gcra	High-performance, minimal state	Configurable tolerance	1 timestamp/key
	leaky_bucket	Traffic shaping, smooth output	No bursts allowed	2 values/key

Sliding Window
The default algorithm. Uses Cloudflare-style two-window interpolation to prevent
burst at window boundaries.
ok = seki:new_limiter(api_limit, #{
    algorithm => sliding_window,
    limit => 100,
    window => timer:minutes(1)
}).
With a fixed window counter, a client could send 100 requests at 0:59 and another 100
at 1:01 — 200 requests in 2 seconds. Sliding window interpolates between the current
and previous window to prevent this.
Token Bucket
Allows controlled bursts up to a configurable burst size. Tokens refill at a steady rate.
ok = seki:new_limiter(api_limit, #{
    algorithm => token_bucket,
    limit => 100,         %% refill rate: 100 per window
    window => timer:minutes(1),
    burst => 20           %% allow up to 20 requests in a burst
}).
A freshly created bucket starts with burst tokens. Use this when you want to allow
short bursts (e.g., page loads that trigger several API calls) while enforcing a
steady-state rate.
GCRA (Generic Cell Rate Algorithm)
Minimal state — stores only a single timestamp per key. Used by telecom networks
and CDNs for its simplicity and precision.
ok = seki:new_limiter(cdn_limit, #{
    algorithm => gcra,
    limit => 1000,
    window => timer:seconds(1)
}).
Leaky Bucket
Smooths traffic into a steady output rate. Requests that arrive too fast are rejected.
No bursts are allowed.
ok = seki:new_limiter(outbound_limit, #{
    algorithm => leaky_bucket,
    limit => 50,
    window => timer:seconds(1)
}).
Use this for shaping outbound traffic to an external API with strict rate limits.
Multi-Cost Requests
Some operations consume more capacity than others. Use the cost parameter to
weight requests accordingly:
%% A search query costs 5 tokens
case seki:check(api_limit, UserId, 5) of
    {allow, #{remaining := Remaining}} -> do_search();
    {deny, #{retry_after := Ms}} -> rate_limited(Ms)
end.

%% A simple read costs 1 token (default)
case seki:check(api_limit, UserId) of
    {allow, _} -> do_read();
    {deny, _} -> rate_limited()
end.
Inspecting Without Consuming
Use inspect/2,3 to check the current state without consuming tokens. Useful for
displaying rate limit information or making routing decisions:
case seki:inspect(api_limit, UserId) of
    {allow, #{remaining := R}} when R < 10 ->
        logger:info("User ~p approaching rate limit: ~p remaining", [UserId, R]);
    {deny, _} ->
        logger:warning("User ~p is rate limited", [UserId]);
    _ ->
        ok
end.
Per-Key Rate Limiting
The second argument to check/2 is the key. Use it to rate limit by user, IP,
API key, or any other dimension:
%% Per user
seki:check(api_limit, UserId).

%% Per IP
seki:check(api_limit, ClientIP).

%% Per API key + endpoint
seki:check(api_limit, {ApiKey, "/search"}).
Resetting and Cleanup
%% Reset a specific key (e.g., after a user upgrades their plan)
seki:reset(api_limit, UserId).

%% Delete a limiter entirely
seki:delete_limiter(api_limit).
Distributed Rate Limiting
For multi-node deployments, use the pg-based backend for eventually consistent
distributed rate limiting:
ok = seki:new_limiter(api_limit, #{
    algorithm => sliding_window,
    limit => 1000,
    window => timer:minutes(1),
    backend => seki_backend_pg,
    backend_opts => #{
        scope => seki_pg,
        group => api_limiters,
        gossip_interval => 1000  %% broadcast every second
    }
}).
Each node maintains local state and periodically gossips with peers via Erlang's
pg module. Merges are algorithm-aware:
	Sliding window: takes the maximum count (conservative)
	Token bucket: takes the lower token count (conservative)
	GCRA: takes the higher TAT timestamp

This is eventually consistent — under normal conditions, rate limits converge within
one gossip interval. During partitions, each node enforces its local view independently.
Telemetry Events
	Event	Measurements	Metadata
	[seki, rate_limit, allow]	remaining, cost	name, key
	[seki, rate_limit, deny]	retry_after, cost	name, key

Custom Backends
Implement the seki_backend behaviour to store rate limit state in Redis, Mnesia,
or any other store:
-module(my_redis_backend).
-behaviour(seki_backend).

-export([init/1, read/2, write/3, delete/2]).

init(Opts) ->
    {ok, Opts}.

read(State, Key) ->
    %% Read from Redis
    ...

write(State, Key, Value) ->
    %% Write to Redis
    ...

delete(State, Key) ->
    %% Delete from Redis
    ...


  

    Circuit Breaker

Seki's circuit breaker is a gen_statem with three states: closed, open, and
half_open. It tracks failure and slow-call rates in a sliding window and opens
when thresholds are exceeded.
              failure threshold exceeded
  [CLOSED] ───────────────────────────────> [OPEN]
     ^                                        │
     │                                        │ wait_duration expires
     │ all probes succeed                     v
     └──────────────── [HALF_OPEN] <──────────┘
                           │
                           │ any probe fails
                           └──────────> [OPEN]
Creating a Breaker
{ok, _} = seki:new_breaker(db_pool, #{
    window_type => count,
    window_size => 20,
    failure_threshold => 50,
    slow_call_threshold => 80,
    slow_call_duration => 2000,
    wait_duration => 30000,
    half_open_requests => 5
}).
{:ok, _} = :seki.new_breaker(:db_pool, %{
  window_type: :count,
  window_size: 20,
  failure_threshold: 50,
  slow_call_threshold: 80,
  slow_call_duration: 2000,
  wait_duration: 30_000,
  half_open_requests: 5
})
Configuration Options
	Option	Default	Description
	window_type	count	count (last N calls) or time (last N ms)
	window_size	20	Number of calls or milliseconds for the window
	failure_threshold	50	Percentage (1-100) of failures to trip the breaker
	slow_call_threshold	80	Percentage (1-100) of slow calls to trip
	slow_call_duration	2000	Calls taking longer than this (ms) are "slow"
	wait_duration	30000	Time in open state before trying half-open (ms)
	half_open_requests	5	Number of probe requests allowed in half-open
	error_classifier	matches {error, _}	Function that decides what counts as a failure

Window Types
Count-Based Window
Tracks the last N calls. Simple, predictable, and the default.
{ok, _} = seki:new_breaker(my_service, #{
    window_type => count,
    window_size => 20   %% track last 20 calls
}).
The breaker requires at least 5 outcomes before it can trip, preventing false positives
during startup.
Time-Based Window
Tracks all calls within the last N milliseconds. Better for services with variable
traffic patterns.
{ok, _} = seki:new_breaker(my_service, #{
    window_type => time,
    window_size => 60000   %% track calls from last 60 seconds
}).
Old entries are pruned automatically on each call.
Error Classifiers
By default, the breaker treats any {error, _} or thrown error as a failure.
Use a custom classifier to be more selective:
%% Only count 5xx HTTP errors as failures
{ok, _} = seki:new_breaker(http_api, #{
    error_classifier => fun
        ({error, {http, Status, _}}) when Status >= 500 -> true;
        (_) -> false
    end
}).
{:ok, _} = :seki.new_breaker(:http_api, %{
  error_classifier: fn
    {:error, {:http, status, _}} when status >= 500 -> true
    _ -> false
  end
})
This is useful when 4xx errors (client mistakes) should not count against the service
health, while 5xx errors (service failures) should.
Slow Call Detection
The breaker tracks calls that take longer than slow_call_duration. When the
combined rate of errors and slow calls exceeds slow_call_threshold, the breaker trips.
This catches degraded services that are technically responding but too slowly to be useful:
{ok, _} = seki:new_breaker(search_service, #{
    slow_call_duration => 1000,   %% anything over 1s is "slow"
    slow_call_threshold => 60,    %% trip at 60% slow+error rate
    failure_threshold => 30       %% trip at 30% pure error rate
}).
Half-Open State
When the breaker opens, it waits wait_duration milliseconds then transitions to
half-open. In half-open:
	Up to half_open_requests probe calls are allowed through
	If all probes succeed, the breaker closes
	If any probe fails, the breaker re-opens and the wait timer resets

This prevents a thundering herd from hitting a recovering service.
Inspecting and Resetting
%% Check current state
closed = seki:state(db_pool).

%% Force reset to closed (e.g., after a manual fix)
ok = seki:reset_breaker(db_pool).

%% Delete and stop the breaker process
ok = seki:delete_breaker(db_pool).
One Breaker Per Dependency
Create separate breakers for each external dependency. This prevents a failing
database from opening the breaker for your payment provider:
start(_Type, _Args) ->
    {ok, _} = seki:new_breaker(database, #{failure_threshold => 50}),
    {ok, _} = seki:new_breaker(payment_api, #{
        failure_threshold => 30,
        slow_call_duration => 5000
    }),
    {ok, _} = seki:new_breaker(email_service, #{
        failure_threshold => 70,
        wait_duration => 60000
    }),
    my_sup:start_link().
Telemetry Events
	Event	Measurements	Metadata
	[seki, breaker, call]	duration	name, state, outcome
	[seki, breaker, state_change]	system_time	name, from, to

Monitor state changes to alert your team when a breaker trips:
telemetry:attach(<<"breaker-alert">>, [seki, breaker, state_change], fun
    (_Event, _Measurements, #{name := Name, to := open}, _Config) ->
        alert:send("Circuit breaker ~p opened", [Name]);
    (_, _, _, _) ->
        ok
end, #{}).


  

    Nova Integration

Seki integrates with Nova through the
plugin system. Rate limiting, deadline propagation, and circuit breaking fit
naturally into Nova's pre/post request pipeline.
Application Setup
Initialize seki primitives in your application startup, before Nova starts serving
requests:
-module(my_app).
-behaviour(application).
-export([start/2, stop/1]).

start(_Type, _Args) ->
    setup_rate_limiters(),
    setup_breakers(),
    setup_bulkheads(),
    seki_otel:setup(),
    my_sup:start_link().

stop(_State) -> ok.

setup_rate_limiters() ->
    %% General API: 1000 req/min per IP
    ok = seki:new_limiter(api_limit, #{
        algorithm => sliding_window,
        limit => 1000,
        window => timer:minutes(1)
    }),
    %% Auth endpoints: 5 req/min per IP (strict)
    ok = seki:new_limiter(auth_limit, #{
        algorithm => token_bucket,
        limit => 5,
        window => timer:minutes(1),
        burst => 5
    }),
    %% Webhook delivery: smooth outbound rate
    ok = seki:new_limiter(webhook_limit, #{
        algorithm => leaky_bucket,
        limit => 50,
        window => timer:seconds(1)
    }).

setup_breakers() ->
    {ok, _} = seki:new_breaker(database, #{
        failure_threshold => 50,
        wait_duration => 30000
    }),
    {ok, _} = seki:new_breaker(external_api, #{
        failure_threshold => 30,
        slow_call_duration => 5000,
        wait_duration => 60000
    }).

setup_bulkheads() ->
    {ok, _} = seki_bulkhead:start_link(payment_service, #{
        max_concurrent => 20
    }).
Rate Limiting Plugin
Nova plugins intercept requests before they reach your controllers. A rate limiting
plugin checks seki before allowing the request through:
-module(seki_rate_limit_plugin).
-behaviour(nova_plugin).

-export([pre_request/4, post_request/4, plugin_info/0]).

pre_request(Req, _Env, Opts, State) ->
    Limiter = maps:get(limiter, Opts, api_limit),
    Key = rate_limit_key(Req, Opts),
    case seki:check(Limiter, Key) of
        {allow, #{remaining := Remaining}} ->
            Req2 = cowboy_req:set_resp_header(
                <<"x-ratelimit-remaining">>,
                integer_to_binary(Remaining), Req),
            {ok, Req2, State};
        {deny, #{retry_after := Ms}} ->
            Req2 = cowboy_req:set_resp_header(
                <<"retry-after">>,
                integer_to_binary(Ms div 1000), Req),
            Body = jsx:encode(#{error => <<"Rate limited">>,
                                retry_after_ms => Ms}),
            {stop, {reply, 429, #{<<"content-type">> => <<"application/json">>},
                    Body}, Req2, State}
    end.

post_request(Req, _Env, _Opts, State) ->
    {ok, Req, State}.

plugin_info() ->
    #{title => <<"Seki Rate Limit">>,
      version => <<"0.1.0">>,
      description => <<"Rate limiting plugin for Nova using Seki">>}.

%% Internal

rate_limit_key(Req, Opts) ->
    case maps:get(key, Opts, ip) of
        ip ->
            {IP, _Port} = cowboy_req:peer(Req),
            IP;
        {header, Name} ->
            cowboy_req:header(Name, Req, <<"anonymous">>);
        Fun when is_function(Fun, 1) ->
            Fun(Req)
    end.
Deadline Plugin
Propagates deadlines from upstream services. If a request arrives with an
x-deadline-remaining header, seki picks up the upstream deadline. Otherwise,
it sets a default timeout. This integrates with seki_retry to stop retrying
when time is running out:
-module(seki_deadline_plugin).
-behaviour(nova_plugin).

-export([pre_request/4, post_request/4, plugin_info/0]).

pre_request(Req, _Env, Opts, State) ->
    DefaultTimeout = maps:get(timeout, Opts, 30000),
    case cowboy_req:header(<<"x-deadline-remaining">>, Req) of
        undefined ->
            seki_deadline:set(DefaultTimeout);
        Value ->
            case seki_deadline:from_header(Value) of
                ok -> ok;
                {error, _} -> seki_deadline:set(DefaultTimeout)
            end
    end,
    {ok, Req, State}.

post_request(Req, _Env, _Opts, State) ->
    seki_deadline:clear(),
    {ok, Req, State}.

plugin_info() ->
    #{title => <<"Seki Deadline">>,
      version => <<"0.1.0">>,
      description => <<"Deadline propagation plugin for Nova">>}.
Route Configuration
Apply plugins to route groups with different settings per group:
#{prefix => "/api",
  plugins => [
      {pre_request, seki_deadline_plugin, #{timeout => 30000}},
      {pre_request, seki_rate_limit_plugin, #{limiter => api_limit}}
  ],
  routes => [
      {"/users", {user_controller, index}, #{methods => [get]}},
      {"/users/:id", {user_controller, show}, #{methods => [get]}}
  ]
}.

%% Stricter limits for auth endpoints
#{prefix => "/auth",
  plugins => [
      {pre_request, seki_rate_limit_plugin, #{
          limiter => auth_limit,
          key => ip
      }}
  ],
  routes => [
      {"/login", {auth_controller, login}, #{methods => [post]}},
      {"/register", {auth_controller, register}, #{methods => [post]}}
  ]
}.

%% Internal/admin endpoints with per-API-key limiting
#{prefix => "/admin",
  security => #{module => admin_security},
  plugins => [
      {pre_request, seki_rate_limit_plugin, #{
          limiter => admin_limit,
          key => {header, <<"x-api-key">>}
      }}
  ],
  routes => [
      {"/stats", {admin_controller, stats}, #{methods => [get]}}
  ]
}.
Circuit Breaker in Controllers
Use circuit breakers in your controllers to protect calls to external services:
-module(user_controller).
-export([index/1, show/1]).

index(#{req := _Req}) ->
    case seki:call(database, fun() -> db:query("SELECT * FROM users") end) of
        {ok, Users} ->
            {json, 200, #{}, #{users => Users}};
        {error, circuit_open} ->
            {json, 503, #{}, #{error => <<"Database temporarily unavailable">>}};
        {error, _Reason} ->
            {json, 500, #{}, #{error => <<"Internal error">>}}
    end.

show(#{req := _Req, params := #{<<"id">> := Id}}) ->
    case seki:call(external_api, fun() -> fetch_user_details(Id) end) of
        {ok, Details} ->
            {json, 200, #{}, Details};
        {error, circuit_open} ->
            %% Return cached/partial data when the API is down
            case cache:get({user, Id}) of
                {ok, Cached} -> {json, 200, #{}, Cached};
                miss -> {json, 503, #{}, #{error => <<"Service unavailable">>}}
            end;
        {error, Reason} ->
            logger:error("Failed to fetch user ~p: ~p", [Id, Reason]),
            {json, 502, #{}, #{error => <<"Upstream error">>}}
    end.
Bulkhead in Controllers
Limit concurrent calls to expensive operations:
-module(report_controller).
-export([generate/1]).

generate(#{req := _Req, params := Params}) ->
    case seki_bulkhead:call(report_gen, fun() ->
        reports:generate(Params)
    end) of
        {ok, Report} ->
            {json, 200, #{}, Report};
        {error, bulkhead_full} ->
            {json, 503, #{}, #{
                error => <<"Too many reports generating, try again later">>
            }}
    end.
Retry with Deadline in Controllers
Combine retry and deadline for resilient external calls:
-module(payment_controller).
-export([charge/1]).

charge(#{req := _Req, body := Body}) ->
    %% Deadline was set by the plugin — retry respects it automatically
    case seki_retry:run(payment_retry, fun() ->
        seki:call(payment_api, fun() ->
            payment_gateway:charge(Body)
        end)
    end, #{
        max_attempts => 3,
        backoff => exponential,
        base_delay => 200,
        retry_on => fun
            ({error, {http, 503, _}}) -> true;
            ({error, timeout}) -> true;
            (_) -> false
        end
    }) of
        {ok, {ok, Receipt}} ->
            {json, 200, #{}, Receipt};
        {ok, {error, circuit_open}} ->
            {json, 503, #{}, #{error => <<"Payment service unavailable">>}};
        {error, _} ->
            {json, 502, #{}, #{error => <<"Payment failed">>}}
    end.
Health Check Endpoint
Expose seki health checks via a Nova controller for Kubernetes probes:
-module(health_controller).
-export([liveness/1, readiness/1]).

liveness(#{req := _Req}) ->
    case seki_health:liveness(app_health) of
        ok -> {json, 200, #{}, #{status => <<"ok">>}};
        {error, _} -> {json, 503, #{}, #{status => <<"unhealthy">>}}
    end.

readiness(#{req := _Req}) ->
    case seki_health:readiness(app_health) of
        ok -> {json, 200, #{}, #{status => <<"ready">>}};
        {error, _} -> {json, 503, #{}, #{status => <<"not ready">>}}
    end.
%% Routes
#{prefix => "/health",
  routes => [
      {"/live", {health_controller, liveness}, #{methods => [get]}},
      {"/ready", {health_controller, readiness}, #{methods => [get]}}
  ]
}.


  

    Phoenix Integration

Seki works from Elixir with no wrapper needed — call the Erlang modules directly.
This guide shows how to integrate seki into a Phoenix application using Plugs,
contexts, and application setup.
Application Setup
Initialize seki primitives in your Application.start/2:
defmodule MyApp.Application do
  use Application

  def start(_type, _args) do
    setup_seki()

    children = [
      MyApp.Repo,
      MyAppWeb.Endpoint
    ]

    Supervisor.start_link(children, strategy: :one_for_one, name: MyApp.Supervisor)
  end

  defp setup_seki do
    # Rate limiters
    :ok = :seki.new_limiter(:api_limit, %{
      algorithm: :sliding_window,
      limit: 1000,
      window: :timer.minutes(1)
    })

    :ok = :seki.new_limiter(:auth_limit, %{
      algorithm: :token_bucket,
      limit: 5,
      window: :timer.minutes(1),
      burst: 5
    })

    # Circuit breakers
    {:ok, _} = :seki.new_breaker(:database, %{
      failure_threshold: 50,
      wait_duration: 30_000
    })

    {:ok, _} = :seki.new_breaker(:external_api, %{
      failure_threshold: 30,
      slow_call_duration: 5_000
    })

    # Bulkheads
    {:ok, _} = :seki_bulkhead.start_link(:payment_service, %{
      max_concurrent: 20
    })

    # Health checks
    {:ok, _} = :seki_health.start_link(:app_health, %{vm_checks: true})

    :seki_health.register_check(:app_health, :database, fn ->
      case MyApp.Repo.query("SELECT 1") do
        {:ok, _} -> {:healthy, %{}}
        _ -> {:unhealthy, %{reason: :db_down}}
      end
    end, %{critical: true})

    # OpenTelemetry
    :seki_otel.setup()
  end
end
Rate Limiting Plug
defmodule MyAppWeb.Plugs.RateLimit do
  import Plug.Conn

  def init(opts), do: opts

  def call(conn, opts) do
    limiter = Keyword.fetch!(opts, :limiter)
    key = rate_limit_key(conn, opts)

    case :seki.check(limiter, key) do
      {:allow, %{remaining: remaining}} ->
        conn
        |> put_resp_header("x-ratelimit-remaining", to_string(remaining))

      {:deny, %{retry_after: ms}} ->
        conn
        |> put_resp_header("retry-after", to_string(div(ms, 1000)))
        |> put_status(429)
        |> Phoenix.Controller.json(%{error: "Rate limited", retry_after_ms: ms})
        |> halt()
    end
  end

  defp rate_limit_key(conn, opts) do
    case Keyword.get(opts, :by, :ip) do
      :ip ->
        conn.remote_ip |> :inet.ntoa() |> to_string()

      :user ->
        conn.assigns[:current_user] && conn.assigns.current_user.id

      :api_key ->
        Plug.Conn.get_req_header(conn, "x-api-key") |> List.first("anonymous")

      fun when is_function(fun, 1) ->
        fun.(conn)
    end
  end
end
Deadline Plug
defmodule MyAppWeb.Plugs.Deadline do
  import Plug.Conn

  def init(opts), do: opts

  def call(conn, opts) do
    default_timeout = Keyword.get(opts, :timeout, 30_000)

    case get_req_header(conn, "x-deadline-remaining") do
      [value] ->
        case :seki_deadline.from_header(value) do
          :ok -> :ok
          {:error, _} -> :seki_deadline.set(default_timeout)
        end

      [] ->
        :seki_deadline.set(default_timeout)
    end

    register_before_send(conn, fn conn ->
      :seki_deadline.clear()
      conn
    end)
  end
end
Router Configuration
defmodule MyAppWeb.Router do
  use MyAppWeb, :router

  pipeline :api do
    plug :accepts, ["json"]
    plug MyAppWeb.Plugs.Deadline, timeout: 30_000
    plug MyAppWeb.Plugs.RateLimit, limiter: :api_limit, by: :ip
  end

  pipeline :auth_api do
    plug :accepts, ["json"]
    plug MyAppWeb.Plugs.RateLimit, limiter: :auth_limit, by: :ip
  end

  scope "/api", MyAppWeb do
    pipe_through :api

    resources "/users", UserController, only: [:index, :show]
    resources "/posts", PostController
  end

  scope "/auth", MyAppWeb do
    pipe_through :auth_api

    post "/login", AuthController, :login
    post "/register", AuthController, :register
  end
end
Circuit Breaker in Contexts
Use circuit breakers in your Phoenix contexts to protect external calls:
defmodule MyApp.Accounts do
  def get_user_profile(user_id) do
    case :seki.call(:external_api, fn ->
      MyApp.ExternalAPI.fetch_profile(user_id)
    end) do
      {:ok, profile} ->
        {:ok, profile}

      {:error, :circuit_open} ->
        # Fall back to cached data
        case MyApp.Cache.get({:profile, user_id}) do
          nil -> {:error, :service_unavailable}
          cached -> {:ok, cached}
        end

      {:error, reason} ->
        {:error, reason}
    end
  end
end
Retry in Contexts
defmodule MyApp.Payments do
  def charge(params) do
    :seki_retry.run(:payment_retry, fn ->
      :seki.call(:payment_api, fn ->
        Stripe.Charge.create(params)
      end)
    end, %{
      max_attempts: 3,
      backoff: :exponential,
      base_delay: 200,
      max_delay: 5_000,
      jitter: :full,
      retry_on: fn
        {:error, {:http, status, _}} when status in [502, 503, 504] -> true
        {:error, :timeout} -> true
        _ -> false
      end
    })
  end
end
Bulkhead for Expensive Operations
defmodule MyApp.Reports do
  def generate(params) do
    case :seki_bulkhead.call(:report_gen, fn ->
      do_generate(params)
    end) do
      {:ok, report} -> {:ok, report}
      {:error, :bulkhead_full} -> {:error, :too_many_reports}
    end
  end
end
Health Check Controller
defmodule MyAppWeb.HealthController do
  use MyAppWeb, :controller

  def liveness(conn, _params) do
    case :seki_health.liveness(:app_health) do
      :ok -> json(conn, %{status: "ok"})
      {:error, _} -> conn |> put_status(503) |> json(%{status: "unhealthy"})
    end
  end

  def readiness(conn, _params) do
    case :seki_health.readiness(:app_health) do
      :ok -> json(conn, %{status: "ready"})
      {:error, _} -> conn |> put_status(503) |> json(%{status: "not ready"})
    end
  end

  def detailed(conn, _params) do
    status = :seki_health.check(:app_health)
    code = if status.health == :unhealthy, do: 503, else: 200
    conn |> put_status(code) |> json(status)
  end
end
# In router.ex
scope "/health" do
  get "/live", MyAppWeb.HealthController, :liveness
  get "/ready", MyAppWeb.HealthController, :readiness
  get "/status", MyAppWeb.HealthController, :detailed
end
Telemetry Integration
Attach to seki telemetry events alongside your existing Phoenix telemetry:
defmodule MyApp.Telemetry do
  def attach do
    events = [
      [:seki, :breaker, :state_change],
      [:seki, :rate_limit, :deny],
      [:seki, :bulkhead, :rejected]
    ]

    :telemetry.attach_many("seki-events", events, &handle_event/4, %{})
  end

  defp handle_event([:seki, :breaker, :state_change], _measurements, metadata, _config) do
    require Logger
    Logger.warning("Circuit breaker #{metadata.name}: #{metadata.from} -> #{metadata.to}")
  end

  defp handle_event([:seki, :rate_limit, :deny], measurements, metadata, _config) do
    require Logger
    Logger.info("Rate limited #{metadata.name}/#{inspect(metadata.key)}, retry_after: #{measurements.retry_after}ms")
  end

  defp handle_event([:seki, :bulkhead, :rejected], _measurements, metadata, _config) do
    require Logger
    Logger.warning("Bulkhead #{metadata.name} full, request rejected")
  end
end
Call MyApp.Telemetry.attach() from your Application.start/2.
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Beyond the core primitives (rate limiting, circuit breaking, bulkhead, retry), seki
provides advanced resilience patterns for demanding production environments.
Adaptive Concurrency
Static concurrency limits are guesswork. Adaptive concurrency automatically discovers
the right limit by observing latency. Inspired by Netflix's
concurrency-limits library.
Two algorithms are available:
AIMD (Additive Increase, Multiplicative Decrease)
Simple and stable. Increases the limit by a small amount on success, decreases it by
a ratio on failure. Good default for most services.
{ok, _} = seki_adaptive:start_link(my_service, #{
    algorithm => aimd,
    initial_limit => 20,
    min_limit => 5,
    max_limit => 200,
    backoff_ratio => 0.9    %% reduce limit to 90% on failure
}).

case seki_adaptive:call(my_service, fun() -> do_work() end) of
    {ok, Result} -> Result;
    {error, limit_reached} -> {503, <<"Overloaded">>}
end.
{:ok, _} = :seki_adaptive.start_link(:my_service, %{
  algorithm: :aimd,
  initial_limit: 20,
  min_limit: 5,
  max_limit: 200,
  backoff_ratio: 0.9
})

case :seki_adaptive.call(:my_service, fn -> do_work() end) do
  {:ok, result} -> result
  {:error, :limit_reached} -> {:error, :overloaded}
end
Gradient
Tracks short-term and long-term latency via exponential moving averages. Increases
the limit when latency is stable, decreases when latency grows relative to the
baseline. Better for services where latency is the primary signal.
{ok, _} = seki_adaptive:start_link(my_service, #{
    algorithm => gradient,
    initial_limit => 20,
    smoothing => 0.2,       %% EMA smoothing factor for short-term RTT
    tolerance => 1.5        %% latency must be 1.5x long-term to reduce
}).
When to Use
Use adaptive concurrency instead of a static bulkhead when:
	You don't know the right concurrency limit ahead of time
	The downstream service's capacity varies (autoscaling, shared infrastructure)
	You want to maximize throughput without manual tuning

Monitoring
#{current_limit := Limit, in_flight := InFlight, available := Available}
    = seki_adaptive:status(my_service).
Telemetry events:
	Event	Measurements	Metadata
	[seki, adaptive, acquire]	in_flight, limit	name
	[seki, adaptive, rejected]	limit	name
	[seki, adaptive, limit_change]	old_limit, new_limit	name

Load Shedding
When a service is overwhelmed, it's better to reject some requests quickly than to
let all requests degrade. Load shedding uses two mechanisms:
	Priority-based admission — lower priority requests are shed first
	CoDel (Controlled Delay) — tracks sojourn time and begins shedding when
latency consistently exceeds a target

Priority Levels
	Priority	Level	Default Threshold
	0	Critical	Never shed
	1	Important	90% capacity
	2	Normal (default)	80% capacity
	3	Low	70% capacity

{ok, _} = seki_shed:start_link(my_shed, #{
    target => 5,              %% target latency in ms
    interval => 100,          %% CoDel measurement interval
    max_in_flight => 1000,    %% absolute capacity
    p1_threshold => 90,       %% shed priority 1 at 90% utilization
    p2_threshold => 80,       %% shed priority 2 at 80%
    p3_threshold => 70        %% shed priority 3 at 70%
}).
Usage
%% Health check — always admitted
ok = seki_shed:admit(my_shed, 0).

%% Normal API request
case seki_shed:admit(my_shed, 2) of
    ok ->
        Start = erlang:monotonic_time(millisecond),
        Result = handle_request(),
        Duration = erlang:monotonic_time(millisecond) - Start,
        seki_shed:complete(my_shed, Duration),
        Result;
    {error, shed} ->
        {503, <<"Service overloaded">>}
end.

%% Background job — shed first
case seki_shed:admit(my_shed, 3) of
    ok -> process_job(), seki_shed:complete(my_shed, Duration);
    {error, shed} -> requeue_job()
end.
case :seki_shed.admit(:my_shed, 2) do
  :ok ->
    start = :erlang.monotonic_time(:millisecond)
    result = handle_request()
    duration = :erlang.monotonic_time(:millisecond) - start
    :seki_shed.complete(:my_shed, duration)
    result
  {:error, :shed} ->
    send_resp(conn, 503, "overloaded")
end
How CoDel Works
CoDel tracks how long requests spend "in the system" (sojourn time). When sojourn
time consistently exceeds the target for longer than interval, CoDel enters
dropping mode. In dropping mode, non-critical requests are rejected regardless of
utilization. When sojourn time drops below target, CoDel exits dropping mode.
This prevents bufferbloat — the case where a system appears to have capacity (queue
isn't full) but latency is unacceptable because every request is waiting behind a
long queue.
Request Hedging
Reduces tail latency by spawning backup requests after a delay. The first successful
response wins; others are killed. Inspired by Google's
"The Tail at Scale" paper.
case seki_hedge:race(fun() -> dns:resolve(Host) end, #{
    delay => 50,      %% wait 50ms before spawning backup
    max_extra => 1    %% spawn at most 1 backup
}) of
    {ok, Result} -> Result;
    {error, all_failed} -> {error, dns_failed}
end.
case :seki_hedge.race(fn -> dns_resolve(host) end, %{delay: 50, max_extra: 1}) do
  {:ok, result} -> {:ok, result}
  {:error, :all_failed} -> {:error, :dns_failed}
end
When to Use
	The operation is idempotent (safe to run twice)
	Tail latency matters more than throughput
	You have spare capacity to absorb extra requests
	The downstream service can handle the extra load

Typical use cases: DNS resolution, cache lookups across replicas, read-only database
queries to replicas, object storage reads.
Named Hedging for Telemetry
seki_hedge:race(dns_hedge, fun() -> dns:resolve(Host) end, #{
    delay => 50,
    max_extra => 2
}).
Health Checking
Deep health checks with dependency aggregation and BEAM VM awareness. Three health
states: healthy, degraded, unhealthy.
Setup
{ok, _} = seki_health:start_link(app_health, #{
    vm_checks => true,       %% enable built-in VM checks
    check_interval => 10000  %% run checks every 10s
}).
Built-in VM checks (enabled by default):
	vm_memory — total memory usage, degrades above 4GB
	vm_processes — process count vs limit, unhealthy above 90%
	vm_run_queue — scheduler run queue depth, unhealthy above 10 per scheduler

Registering Custom Checks
%% Critical check — if this fails, the whole app is unhealthy
seki_health:register_check(app_health, database, fun() ->
    case db:ping() of
        ok -> {healthy, #{latency_ms => 2}};
        {error, Reason} -> {unhealthy, #{reason => Reason}}
    end
end, #{critical => true}).

%% Non-critical check — failure means degraded, not unhealthy
seki_health:register_check(app_health, cache, fun() ->
    case redis:ping() of
        ok -> {healthy, #{}};
        _ -> {unhealthy, #{reason => cache_down}}
    end
end).

%% Check that can return degraded
seki_health:register_check(app_health, search, fun() ->
    case search:status() of
        {ok, #{lag := Lag}} when Lag > 60 -> {degraded, #{lag => Lag}};
        {ok, _} -> {healthy, #{}};
        {error, _} -> {unhealthy, #{}}
    end
end, #{critical => false}).
:seki_health.register_check(:app_health, :database, fn ->
  case MyApp.Repo.query("SELECT 1") do
    {:ok, _} -> {:healthy, %{}}
    _ -> {:unhealthy, %{reason: :db_down}}
  end
end, %{critical: true})
Health Aggregation
Overall health is determined by aggregating all checks:
	If any critical check is unhealthy → overall is unhealthy
	If any non-critical check is unhealthy → overall is degraded
	If any check is degraded → overall is degraded
	Otherwise → healthy

Kubernetes Probes
%% Liveness: is the process alive and responsive? (VM-only)
ok = seki_health:liveness(app_health).

%% Readiness: are all dependencies healthy?
ok = seki_health:readiness(app_health).

%% Detailed status (for dashboards)
#{health := healthy, checks := CheckResults} = seki_health:check(app_health).
Combining with Circuit Breakers
Use health checks to drive circuit breaker state:
%% Register a check that monitors a circuit breaker
seki_health:register_check(app_health, payment_breaker, fun() ->
    case seki:state(payment_api) of
        closed -> {healthy, #{}};
        half_open -> {degraded, #{state => half_open}};
        open -> {unhealthy, #{state => open}}
    end
end, #{critical => false}).
Deadline Propagation
Deadlines prevent requests from consuming resources after the caller has given up.
They propagate across service boundaries via HTTP headers and integrate with retry
to stop retrying when time is running out.
%% Set a 5-second deadline
seki_deadline:set(5000).

%% Check before doing work
ok = seki_deadline:check().

%% Get remaining time
3200 = seki_deadline:time_remaining().

%% Run with automatic cleanup
{ok, Result} = seki_deadline:run(5000, fun() ->
    do_work()
end).
Cross-Service Propagation
When calling another service, propagate the deadline:
case seki_deadline:to_header() of
    {ok, Value} ->
        Headers = [{<<"x-deadline-remaining">>, Value}],
        httpc:request(get, {Url, Headers}, [], []);
    undefined ->
        httpc:request(get, {Url, []}, [], [])
end.
The receiving service picks it up:
case cowboy_req:header(<<"x-deadline-remaining">>, Req) of
    undefined -> ok;
    Value -> seki_deadline:from_header(Value)
end.
Integration with Retry
seki_retry automatically checks the deadline before each attempt and caps delays
to the remaining time. No additional configuration needed — just set a deadline
before calling retry:
seki_deadline:set(10000),  %% 10s total budget
seki_retry:run(fun() ->
    external_api:call()
end, #{
    max_attempts => 5,
    backoff => exponential,
    base_delay => 100
}).
%% Retry will stop early if the deadline is reached
%% Delays are capped to remaining time
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Main API for Seki resilience primitives.
Provides rate limiting with four algorithms (token bucket, sliding window, GCRA,
leaky bucket), circuit breaking with configurable failure/slow-call thresholds,
and a combined execute/3 that checks rate limits before calling through a breaker.
Erlang
seki:new_limiter(my_api, #{algorithm => sliding_window, limit => 100, window => 60000}).
seki:check(my_api, UserId).
Elixir
:seki.new_limiter(:my_api, %{algorithm: :sliding_window, limit: 100, window: 60_000})
:seki.check(:my_api, user_id)
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Circuit breaker as a gen_statem with three states: closed, open, half_open.
Tracks failure and slow-call rates in a sliding window. When thresholds are
exceeded, the breaker opens and rejects calls with {error, circuit_open}.
After a wait period, it transitions to half-open and allows probe requests.
Typically used via seki:call/2 rather than directly.
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Concurrency limiter (bulkhead pattern) using atomics for lock-free counting.
Limits the number of concurrent executions. Monitors calling processes and
auto-releases slots on crash. Use call/2 for automatic acquire/release
or acquire/1 + release/1 for manual control.
Example
seki_bulkhead:start_link(db_pool, #{max_concurrent => 25}).
{ok, Result} = seki_bulkhead:call(db_pool, fun() -> db:query(Q) end).
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Deadline propagation for request processing.
Uses the process dictionary to carry deadlines through the call stack.
Multiple deadlines are merged by taking the tighter (earlier) one.
Integrates with seki_retry to stop retrying when time runs out.
For cross-service propagation, convert to/from HTTP headers using
to_header/0 and from_header/1.
Example
seki_deadline:set(5000),  %% 5 second deadline
ok = seki_deadline:check(),
{ok, <<"3200">>} = seki_deadline:to_header().  %% remaining ms

      


      
        Summary


  
    Functions
  


    
      
        check()

      


        Check if the deadline has been reached. Returns ok if there is still time or no deadline is set.



    


    
      
        clear()

      


        Clear the current deadline.



    


    
      
        from_header/1

      


        Set a deadline from an HTTP header value (remaining ms as binary).



    


    
      
        get()

      


        Get the current deadline, or undefined if none is set.



    


    
      
        propagate(TargetPid)

      


        Propagate the current deadline to another process via message passing.



    


    
      
        reached()

      


        Check if the deadline has been reached (boolean).



    


    
      
        run(TimeoutMs, Fun)

      


        Run a function with a deadline. Clears the deadline after completion.



    


    
      
        set(TimeoutMs)

      


        Set a deadline relative to now (timeout in ms). Takes the tighter of existing and new deadlines.



    


    
      
        set_abs(Deadline)

      


        Set an absolute deadline (monotonic time in ms).



    


    
      
        time_remaining()

      


        Get the remaining time in milliseconds, or infinity if no deadline is set.



    


    
      
        to_header()

      


        Convert current deadline to an HTTP header value (remaining ms as binary).



    





      


      
        Functions


        


  
    
      
    
    
      check()



        
          
        

    

  


  

      

          -spec check() -> ok | {error, deadline_exceeded}.


      


Check if the deadline has been reached. Returns ok if there is still time or no deadline is set.

  



  
    
      
    
    
      clear()



        
          
        

    

  


  

      

          -spec clear() -> ok.


      


Clear the current deadline.

  



  
    
      
    
    
      from_header/1



        
          
        

    

  


  

      

          -spec from_header(binary()) -> ok | {error, invalid_header}.


      


Set a deadline from an HTTP header value (remaining ms as binary).

  



  
    
      
    
    
      get()



        
          
        

    

  


  

      

          -spec get() -> {ok, integer()} | undefined.


      


Get the current deadline, or undefined if none is set.

  



  
    
      
    
    
      propagate(TargetPid)



        
          
        

    

  


  

      

          -spec propagate(pid()) -> ok.


      


Propagate the current deadline to another process via message passing.

  



  
    
      
    
    
      reached()



        
          
        

    

  


  

      

          -spec reached() -> boolean().


      


Check if the deadline has been reached (boolean).

  



  
    
      
    
    
      run(TimeoutMs, Fun)



        
          
        

    

  


  

      

          -spec run(pos_integer(), fun(() -> term())) -> {ok, term()} | {error, deadline_exceeded}.


      


Run a function with a deadline. Clears the deadline after completion.

  



  
    
      
    
    
      set(TimeoutMs)



        
          
        

    

  


  

      

          -spec set(pos_integer()) -> ok.


      


Set a deadline relative to now (timeout in ms). Takes the tighter of existing and new deadlines.

  



  
    
      
    
    
      set_abs(Deadline)



        
          
        

    

  


  

      

          -spec set_abs(integer()) -> ok.


      


Set an absolute deadline (monotonic time in ms).

  



  
    
      
    
    
      time_remaining()



        
          
        

    

  


  

      

          -spec time_remaining() -> non_neg_integer() | infinity.


      


Get the remaining time in milliseconds, or infinity if no deadline is set.

  



  
    
      
    
    
      to_header()



        
          
        

    

  


  

      

          -spec to_header() -> {ok, binary()} | undefined.


      


Convert current deadline to an HTTP header value (remaining ms as binary).

  


        

      


  

    
seki_retry 
    



      
Composable retry with configurable backoff, jitter, and deadline awareness.
Supports constant, exponential, and linear backoff with four jitter strategies
(none, full, equal, decorrelated). Integrates with seki_deadline to stop
retrying when a deadline is reached.
Example
seki_retry:run(fun() -> http:get(Url) end, #{
    max_attempts => 5,
    backoff => exponential,
    jitter => full
}).

      


      
        Summary


  
    Types
  


    
      
        backoff()

      


    


    
      
        jitter()

      


    


    
      
        retry_opts()

      


    





  
    Functions
  


    
      
        run(Fun, Opts)

      


        Run a function with retry. Retries on {error, _} by default.



    


    
      
        run(Name, Fun, Opts)

      


        Run a function with retry and a name for telemetry events.



    





      


      
        Types


        


  
    
      
    
    
      backoff()



        
          
        

    

  


  

      

          -type backoff() :: constant | exponential | linear.


      



  



  
    
      
    
    
      jitter()



        
          
        

    

  


  

      

          -type jitter() :: none | full | equal | decorrelated.


      



  



  
    
      
    
    
      retry_opts()



        
          
        

    

  


  

      

          -type retry_opts() ::
          #{max_attempts => pos_integer(),
            backoff => backoff(),
            base_delay => pos_integer(),
            max_delay => pos_integer(),
            jitter => jitter(),
            retry_on => fun((term()) -> boolean()),
            on_retry => fun((pos_integer(), term(), pos_integer()) -> ok)}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      run(Fun, Opts)



        
          
        

    

  


  

      

          -spec run(fun(() -> term()), retry_opts()) -> {ok, term()} | {error, term()}.


      


Run a function with retry. Retries on {error, _} by default.

  



  
    
      
    
    
      run(Name, Fun, Opts)



        
          
        

    

  


  

      

          -spec run(atom() | undefined, fun(() -> term()), retry_opts()) -> {ok, term()} | {error, term()}.


      


Run a function with retry and a name for telemetry events.

  


        

      


  

    
seki_algorithm 
    



      
Rate limiting algorithm implementations.
Four algorithms with different trade-offs:
	Algorithm	Burst	State size	Best for
	token_bucket	Yes	2 values	APIs allowing bursts
	sliding_window	No	3 values	General purpose
	gcra	Configurable	1 value	High-performance, minimal state
	leaky_bucket	No	2 values	Traffic shaping

Not called directly — used internally by seki via the limiter registry.

      


      
        Summary


  
    Functions
  


    
      
        check/7

      


        Perform a rate limit check, consuming tokens/capacity. Called by seki:check/3.



    


    
      
        inspect/7

      


        Non-destructive rate limit check — reads state without consuming. Called by seki:inspect/3.



    





      


      
        Functions


        


  
    
      
    
    
      check/7


        (since 0.1.0)


        
          
        

    

  


  

Perform a rate limit check, consuming tokens/capacity. Called by seki:check/3.

  



  
    
      
    
    
      inspect/7



        
          
        

    

  


  

Non-destructive rate limit check — reads state without consuming. Called by seki:inspect/3.

  


        

      


  

    
seki_backend behaviour
    



      
Behaviour for rate limiter storage backends.
Implement this behaviour to provide custom storage (e.g., Redis, Mnesia).
Backends must support atomic read-modify-write operations for rate limiting counters.
Two built-in implementations: seki_backend_ets (local) and seki_backend_pg (distributed).

      


      
        Summary


  
    Callbacks
  


    
      
        cleanup(State, OlderThan)

      


    


    
      
        delete(State, Key)

      


    


    
      
        get(State, Key)

      


    


    
      
        init(Opts)

      


    


    
      
        put(State, Key, Value)

      


    


    
      
        terminate(State)

      


    


    
      
        update(State, Key, Fun, Default)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      cleanup(State, OlderThan)



        
          
        

    

  


  

      

          -callback cleanup(State :: term(), OlderThan :: integer()) -> ok.


      



  



  
    
      
    
    
      delete(State, Key)



        
          
        

    

  


  

      

          -callback delete(State :: term(), Key :: term()) -> ok.


      



  



  
    
      
    
    
      get(State, Key)



        
          
        

    

  


  

      

          -callback get(State :: term(), Key :: term()) -> {ok, Value :: term()} | not_found.


      



  



  
    
      
    
    
      init(Opts)



        
          
        

    

  


  

      

          -callback init(Opts :: map()) -> {ok, State :: term()}.


      



  



  
    
      
    
    
      put(State, Key, Value)



        
          
        

    

  


  

      

          -callback put(State :: term(), Key :: term(), Value :: term()) -> ok.


      



  



  
    
      
    
    
      terminate(State)



        
          
        

    

  


  

      

          -callback terminate(State :: term()) -> ok.


      



  



  
    
      
    
    
      update(State, Key, Fun, Default)



        
          
        

    

  


  

      

          -callback update(State :: term(), Key :: term(), Fun :: fun((term()) -> term()), Default :: term()) ->
                    {ok, NewValue :: term()}.


      



  


        

      


  

    
seki_backend_ets 
    



      
ETS-based storage backend for rate limiting. Default backend.
Uses a public ETS table with read/write concurrency enabled.
Suitable for single-node deployments. For distributed rate limiting,
see seki_backend_pg.

      


      
        Summary


  
    Functions
  


    
      
        cleanup(Tab, OlderThan)

      


    


    
      
        delete(Tab, Key)

      


    


    
      
        get(Tab, Key)

      


    


    
      
        init(Opts)

      


    


    
      
        put(Tab, Key, Value)

      


    


    
      
        terminate(Tab)

      


    


    
      
        update(Tab, Key, Fun, Default)

      


    





      


      
        Functions


        


  
    
      
    
    
      cleanup(Tab, OlderThan)



        
          
        

    

  


  


  



  
    
      
    
    
      delete(Tab, Key)



        
          
        

    

  


  


  



  
    
      
    
    
      get(Tab, Key)



        
          
        

    

  


  


  



  
    
      
    
    
      init(Opts)



        
          
        

    

  


  


  



  
    
      
    
    
      put(Tab, Key, Value)



        
          
        

    

  


  


  



  
    
      
    
    
      terminate(Tab)



        
          
        

    

  


  


  



  
    
      
    
    
      update(Tab, Key, Fun, Default)



        
          
        

    

  


  


  


        

      


  

    
seki_backend_pg 
    



      
Distributed rate limiter backend using Erlang's pg module.
Each node maintains local ETS counters. A gossip process (seki_pg_gossip)
periodically broadcasts state to peers, which merge using last-writer-wins.
Eventually consistent — suitable for most rate limiting use cases.
Options
	scope — pg scope atom (default: seki_pg)
	group — pg group atom (default: seki_limiters)
	gossip_interval — broadcast interval in ms (default: 1000)


      


      
        Summary


  
    Functions
  


    
      
        cleanup/2

      


    


    
      
        delete/2

      


    


    
      
        get/2

      


    


    
      
        init(Opts)

      


    


    
      
        put/3

      


    


    
      
        terminate/1

      


    


    
      
        update/4

      


    





      


      
        Functions


        


  
    
      
    
    
      cleanup/2



        
          
        

    

  


  


  



  
    
      
    
    
      delete/2



        
          
        

    

  


  


  



  
    
      
    
    
      get/2



        
          
        

    

  


  


  



  
    
      
    
    
      init(Opts)



        
          
        

    

  


  


  



  
    
      
    
    
      put/3



        
          
        

    

  


  


  



  
    
      
    
    
      terminate/1



        
          
        

    

  


  


  



  
    
      
    
    
      update/4



        
          
        

    

  


  


  


        

      


  

    
seki_pg_gossip 
    



      
Gossip process for distributed rate limiting.
Joins a pg group and periodically broadcasts local ETS state to all peers.
Merges received state using algorithm-aware strategies (max counts for sliding
windows, lower tokens for token buckets, higher TAT for GCRA).
Used internally by seki_backend_pg.

      


      
        Summary


  
    Functions
  


    
      
        handle_call(Request, From, State)

      


    


    
      
        handle_cast/2

      


    


    
      
        handle_info/2

      


    


    
      
        init/1

      


    


    
      
        merge_entries_for_test(Tab, Entries)

      


    


    
      
        start_link(Opts)

      


    


    
      
        stop(Pid)

      


    


    
      
        terminate/2

      


    





      


      
        Functions


        


  
    
      
    
    
      handle_call(Request, From, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_cast/2



        
          
        

    

  


  


  



  
    
      
    
    
      handle_info/2



        
          
        

    

  


  


  



  
    
      
    
    
      init/1



        
          
        

    

  


  


  



  
    
      
    
    
      merge_entries_for_test(Tab, Entries)



        
          
        

    

  


  


  



  
    
      
    
    
      start_link(Opts)



        
          
        

    

  


  


  



  
    
      
    
    
      stop(Pid)



        
          
        

    

  


  


  



  
    
      
    
    
      terminate/2



        
          
        

    

  


  


  


        

      


  

    
seki_adaptive 
    



      
Adaptive concurrency limiter inspired by Netflix's concurrency-limits library.
Dynamically adjusts the maximum concurrency based on observed latency.
Two algorithms:
	AIMD — Additive Increase, Multiplicative Decrease. Simple, stable. Good default.
	Gradient — Tracks long/short-term latency via exponential moving averages.
Increases limit when latency improves, decreases when it worsens.

Example
seki_adaptive:start_link(my_service, #{algorithm => aimd, initial_limit => 20}).
{ok, Result} = seki_adaptive:call(my_service, fun() -> do_work() end).

      


      
        Summary


  
    Types
  


    
      
        algorithm()

      


    


    
      
        opts()

      


    


    
      
        outcome()

      


    





  
    Functions
  


    
      
        acquire(Name)

      


        Acquire a concurrency slot. Returns {error, limit_reached} if at capacity.



    


    
      
        call(Name, Fun)

      


        Execute a function with automatic acquire/release and outcome reporting.



    


    
      
        call(Name, Fun, Opts)

      


        Execute a function with automatic acquire/release, outcome reporting, and options.



    


    
      
        handle_call/3

      


    


    
      
        handle_cast/2

      


    


    
      
        handle_info/2

      


    


    
      
        init/1

      


    


    
      
        release(Name, Outcome)

      


        Release a slot and report the outcome. The outcome adjusts the concurrency limit.



    


    
      
        status(Name)

      


        Get current adaptive limiter status (current_limit, in_flight, available).



    


    
      
        terminate(Reason, State)

      


    





      


      
        Types


        


  
    
      
    
    
      algorithm()



        
          
        

    

  


  

      

          -type algorithm() :: aimd | gradient.


      



  



  
    
      
    
    
      opts()



        
          
        

    

  


  

      

          -type opts() ::
          #{algorithm => algorithm(),
            min_limit => pos_integer(),
            max_limit => pos_integer(),
            initial_limit => pos_integer(),
            backoff_ratio => float(),
            smoothing => float(),
            tolerance => float(),
            long_window => pos_integer()}.


      



  



  
    
      
    
    
      outcome()



        
          
        

    

  


  

      

          -type outcome() :: ok | error | timeout | drop.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      acquire(Name)



        
          
        

    

  


  

      

          -spec acquire(atom()) -> ok | {error, limit_reached}.


      


Acquire a concurrency slot. Returns {error, limit_reached} if at capacity.

  



  
    
      
    
    
      call(Name, Fun)



        
          
        

    

  


  

      

          -spec call(atom(), fun(() -> term())) -> {ok, term()} | {error, limit_reached}.


      


Execute a function with automatic acquire/release and outcome reporting.

  



  
    
      
    
    
      call(Name, Fun, Opts)



        
          
        

    

  


  

      

          -spec call(atom(), fun(() -> term()), map()) -> {ok, term()} | {error, limit_reached}.


      


Execute a function with automatic acquire/release, outcome reporting, and options.

  



  
    
      
    
    
      handle_call/3



        
          
        

    

  


  


  



  
    
      
    
    
      handle_cast/2



        
          
        

    

  


  


  



  
    
      
    
    
      handle_info/2



        
          
        

    

  


  


  



  
    
      
    
    
      init/1



        
          
        

    

  


  


  



  
    
      
    
    
      release(Name, Outcome)



        
          
        

    

  


  

      

          -spec release(atom(), outcome()) -> ok.


      


Release a slot and report the outcome. The outcome adjusts the concurrency limit.

  



  
    
      
    
    
      status(Name)



        
          
        

    

  


  

      

          -spec status(atom()) ->
                #{current_limit := pos_integer(),
                  in_flight := non_neg_integer(),
                  available := non_neg_integer()}.


      


Get current adaptive limiter status (current_limit, in_flight, available).

  



  
    
      
    
    
      terminate(Reason, State)



        
          
        

    

  


  


  


        

      


  

    
seki_health 
    



      
Deep health checking with dependency aggregation and BEAM VM awareness.
Three health states: healthy, degraded, unhealthy. Built-in BEAM VM
checks (memory, processes, run queue) run automatically. Register custom
checks for dependencies (databases, external services).
Compatible with Kubernetes liveness/readiness/startup probes via
liveness/1 and readiness/1.
Example
seki_health:start_link(my_app_health, #{vm_checks => true}).
seki_health:register_check(my_app_health, database, fun() ->
    case db:ping() of
        ok -> {healthy, #{}};
        _ -> {unhealthy, #{reason => db_down}}
    end
end, #{critical => true}).
ok = seki_health:readiness(my_app_health).

      


      
        Summary


  
    Types
  


    
      
        check_fun()

      


    


    
      
        check_result()

      


    


    
      
        health()

      


    





  
    Functions
  


    
      
        check(Name)

      


        Run all health checks and return aggregated health status.



    


    
      
        check_one(Name, CheckName)

      


        Run a single named health check.



    


    
      
        handle_call/3

      


    


    
      
        handle_cast(Msg, State)

      


    


    
      
        handle_info/2

      


    


    
      
        init/1

      


    


    
      
        liveness(Name)

      


        Kubernetes liveness probe — checks if the process is alive and responsive.



    


    
      
        readiness(Name)

      


        Kubernetes readiness probe — returns ok unless health is unhealthy.



    


    
      
        register_check(Name, CheckName, Fun)

      


        Register a health check function. Optionally mark as critical.



    


    
      
        register_check(Name, CheckName, Fun, Opts)

      


        Register a health check with options. Set #{critical => true} to make failures return unhealthy.



    


    
      
        status(Name)

      


        Alias for check/1.



    


    
      
        terminate(Reason, State)

      


    


    
      
        unregister_check(Name, CheckName)

      


        Remove a previously registered health check.



    





      


      
        Types


        


  
    
      
    
    
      check_fun()



        
          
        

    

  


  

      

          -type check_fun() :: fun(() -> check_result()).


      



  



  
    
      
    
    
      check_result()



        
          
        

    

  


  

      

          -type check_result() :: {health(), map()}.


      



  



  
    
      
    
    
      health()



        
          
        

    

  


  

      

          -type health() :: healthy | degraded | unhealthy.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      check(Name)



        
          
        

    

  


  

      

          -spec check(atom()) -> #{health := health(), checks := map()}.


      


Run all health checks and return aggregated health status.

  



  
    
      
    
    
      check_one(Name, CheckName)



        
          
        

    

  


  

      

          -spec check_one(atom(), atom()) -> check_result() | {error, not_found}.


      


Run a single named health check.

  



  
    
      
    
    
      handle_call/3



        
          
        

    

  


  


  



  
    
      
    
    
      handle_cast(Msg, State)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_info/2



        
          
        

    

  


  


  



  
    
      
    
    
      init/1



        
          
        

    

  


  


  



  
    
      
    
    
      liveness(Name)



        
          
        

    

  


  

      

          -spec liveness(atom()) -> ok | {error, unhealthy}.


      


Kubernetes liveness probe — checks if the process is alive and responsive.

  



  
    
      
    
    
      readiness(Name)



        
          
        

    

  


  

      

          -spec readiness(atom()) -> ok | {error, term()}.


      


Kubernetes readiness probe — returns ok unless health is unhealthy.

  



  
    
      
    
    
      register_check(Name, CheckName, Fun)



        
          
        

    

  


  

      

          -spec register_check(atom(), atom(), check_fun()) -> ok.


      


Register a health check function. Optionally mark as critical.

  



  
    
      
    
    
      register_check(Name, CheckName, Fun, Opts)



        
          
        

    

  


  

      

          -spec register_check(atom(), atom(), check_fun(), map()) -> ok.


      


Register a health check with options. Set #{critical => true} to make failures return unhealthy.

  



  
    
      
    
    
      status(Name)



        
          
        

    

  


  

      

          -spec status(atom()) -> map().


      


Alias for check/1.

  



  
    
      
    
    
      terminate(Reason, State)



        
          
        

    

  


  


  



  
    
      
    
    
      unregister_check(Name, CheckName)



        
          
        

    

  


  

      

          -spec unregister_check(atom(), atom()) -> ok.


      


Remove a previously registered health check.

  


        

      


  

    
seki_hedge 
    



      
Request hedging — race redundant requests and use the first response.
Reduces tail latency by spawning backup requests after a delay.
The first successful response wins; others are killed.
Inspired by Google's "The Tail at Scale" paper.
Example
seki_hedge:race(fun() -> http:get(Url) end, #{delay => 100, max_extra => 1}).

      


      
        Summary


  
    Types
  


    
      
        hedge_opts()

      


    





  
    Functions
  


    
      
        race(Fun, Opts)

      


        Race multiple invocations, returning the first success. Spawns backups after delay ms.



    


    
      
        race(Name, Fun, Opts)

      


        Race with a name for telemetry events.



    





      


      
        Types


        


  
    
      
    
    
      hedge_opts()



        
          
        

    

  


  

      

          -type hedge_opts() :: #{delay => pos_integer(), max_extra => pos_integer()}.


      



  


        

      

      
        Functions


        


  
    
      
    
    
      race(Fun, Opts)



        
          
        

    

  


  

      

          -spec race(fun(() -> term()), hedge_opts()) -> {ok, term()} | {error, all_failed}.


      


Race multiple invocations, returning the first success. Spawns backups after delay ms.

  



  
    
      
    
    
      race(Name, Fun, Opts)



        
          
        

    

  


  

      

          -spec race(atom() | undefined, fun(() -> term()), hedge_opts()) -> {ok, term()} | {error, all_failed}.


      


Race with a name for telemetry events.

  


        

      


  

    
seki_shed 
    



      
Load shedding with CoDel (Controlled Delay) and priority-based admission.
CoDel tracks sojourn time and begins dropping requests when it consistently
exceeds a target. Priority levels (0-3) control which requests are shed first:
	Priority	Level	Shed threshold
	0	Critical	Never shed
	1	Important	90% capacity
	2	Normal	80% capacity
	3	Low	70% capacity

Example
seki_shed:start_link(my_shed, #{target => 5, max_in_flight => 1000}).
case seki_shed:admit(my_shed, 2) of
    ok -> handle_request(), seki_shed:complete(my_shed, Duration);
    {error, shed} -> reply_503()
end.

      


      
        Summary


  
    Types
  


    
      
        opts()

      


    


    
      
        priority()

      


    





  
    Functions
  


    
      
        admit(Name)

      


        Admit a request with default priority (P2 = normal).



    


    
      
        admit(Name, Priority)

      


        Admit a request with the given priority (0 = critical, 3 = low).



    


    
      
        complete(Name, DurationMs)

      


        Signal request completion with duration in ms. Updates CoDel state.



    


    
      
        handle_call/3

      


    


    
      
        handle_cast/2

      


    


    
      
        handle_info(Info, State)

      


    


    
      
        init/1

      


    


    
      
        status(Name)

      


        Get current load shedder status (in_flight, utilization, dropping, stats).



    


    
      
        terminate(Reason, State)

      


    





      


      
        Types


        


  
    
      
    
    
      opts()



        
          
        

    

  


  

      

          -type opts() ::
          #{target => pos_integer(),
            interval => pos_integer(),
            max_in_flight => pos_integer(),
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Admit a request with default priority (P2 = normal).
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Signal request completion with duration in ms. Updates CoDel state.
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Get current load shedder status (in_flight, utilization, dropping, stats).

  



  
    
      
    
    
      terminate(Reason, State)



        
          
        

    

  


  


  


        

      


  

    
seki_otel 
    



      
OpenTelemetry instrumentation for Seki.
Subscribes to all Seki telemetry events and adds OTel span events with
seki.* attributes. Requires opentelemetry as a dependency.
Call seki_otel:setup/0 in your application start callback.
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        setup()

      


        Attach OTel handlers to all Seki telemetry events.
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        Attach OTel handlers with options.
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        Detach all OTel handlers.
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          -spec setup() -> ok.


      


Attach OTel handlers to all Seki telemetry events.
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          -spec setup(map()) -> ok.


      


Attach OTel handlers with options.
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          -spec teardown() -> ok.


      


Detach all OTel handlers.
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