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    Tay

Durable background jobs without a database or message broker.
Tay is a durable, single-node background-job engine with its own append-only
storage. It can run embedded inside an Elixir application or as standalone
infrastructure in a production OCI container.
Tay owns its durable job state without a separate database, Redis, or RabbitMQ.
Read the formatted documentation
for installation, configuration, API reference, and operations.
	What you want to do	Start here
	Run Tay with Docker	Docker quick start
	Embed Tay in Elixir	Elixir integration
	Execute Python tasks	Python integration
	Add the dashboard	Dashboard guide
	Configure, back up, or upgrade a store	Operations guide

Application / Worker
        │
        ├── local Unix socket ─┐
        └── HTTP/JSON API ─────┤
                               ▼
                    ┌─────────────────────┐
                    │         Tay         │
                    │                     │
                    │ queues · retries    │
                    │ schedules · cron    │
                    │ cancellation        │
                    │ crash recovery      │
                    └──────────┬──────────┘
                               │
                               ▼
                        durable local disk
Tay can be used in three ways:
	Elixir library — add tay from Hex and run the Engine inside your
supervision tree.
	Standalone container — run Tay as infrastructure beside your application,
without installing Elixir or Erlang on the host.
	Python client — execute Python tasks through the supported tay-client
SDK while Tay owns scheduling, retries, persistence, and recovery.

The optional Tay Dashboard adds a Phoenix LiveView operational UI and is
also published as a ready-to-run container image.
Tay is intentionally single-node and single-writer. It is designed for cases
where durable background execution is needed without operating a separate
database or distributed broker. It is not a replacement for a distributed
multi-node message bus.

Quick start with Docker
The easiest way to try Tay does not require Elixir or Erlang on the host.
Pull the standalone image:
docker pull ghcr.io/andriisydorenko1904/tay:latest

Download the versioned Compose example into a new directory:
mkdir tay-example
cd tay-example
curl -fsSL https://raw.githubusercontent.com/AndriiSydorenko1904/tay/v1.8.1/compose.yml -o compose.yml

Start Tay with that file:
docker compose up --no-build tay

That command uses the published image. To build Tay and the optional local
Python socket worker from this checkout instead, use
TAY_IMAGE=tay:local docker compose --profile local-worker up --build.
The Tay container owns durable state at /var/lib/tay. Applications and
language workers can use the shared /run/tay Unix socket or the optional
HTTP/JSON API with mTLS. Without HTTP settings, Tay creates the socket
automatically. Setting TAY_HTTP_PORT selects HTTP-only operation unless
TAY_SOCKET_PATH explicitly enables a socket as well.
Restarting or replacing the Tay container does not discard jobs as long as the
data volume is preserved.
Want the operational UI as well?
TAY_ENABLE_DASHBOARD=true docker compose up --no-build tay

Then open:
http://localhost:4000/tay
The same image contains the optional dashboard. Enable it with
TAY_ENABLE_DASHBOARD=true:
docker pull ghcr.io/andriisydorenko1904/tay:latest

Why Tay?
A durable background-job system needs somewhere to keep pending, running,
scheduled, and retryable work.
Many systems delegate that responsibility to DB, Redis, or a message
broker.
Tay takes a different approach:
the job engine includes its own crash-safe local store.
That makes Tay useful when you want:
	durable queues without provisioning a separate database or broker;
	retries, scheduling, cron, cancellation, and queue concurrency in one runtime;
	recovery of durable job state after process or container restarts;
	a small infrastructure footprint for a single-machine or single-node deployment;
	Elixir-native embedding when the application is already written in Elixir;
	a standalone container when the application is written in another language;
	Python workers without moving persistence and orchestration into Python.

Tay provides at-least-once execution. External effects must therefore be
idempotent or reconciled by the application.
Architecture
Tay separates durable orchestration from application code.
When running standalone, Tay can be treated as a small infrastructure
component:
┌──────────────────────┐
│ Application / Worker │
│                      │
│ Python / other       │
│ local runtime        │
└──────────┬───────────┘
           │
           │ Unix socket
           │
           ▼
┌──────────────────────┐
│         Tay          │
│                      │
│ durable job engine   │
│ queues               │
│ schedules / cron     │
│ retries              │
│ cancellation         │
│ recovery             │
└──────────┬───────────┘
           │
           ▼
    persistent volume
Tay remains a single-node durable engine, while producers and workers may
connect through Bandit HTTP/JSON from another host. Local workers can still use
the Unix-domain socket. See
worker protocol guide.
This keeps the single-node trust and failure model explicit while allowing the
Engine to be packaged and operated independently from application workers.
For Elixir applications, no service boundary is required at all. The same
Engine can run directly inside the application's supervision tree.
Elixir integration
Use Elixir 1.20 and Erlang/OTP 29 with a C11 compiler (cc) available when
building.
Add Tay to your application's Mix dependencies:
defp deps do
  [
    {:tay, "~> 1.8"}
  ]
end
Or use the local checkout:
{:tay, path: "../tay"}
Then run:
mix deps.get
mix compile

For a development run, choose a dedicated absolute directory and initialize it
once. Initialization refuses existing history and is never a repair command:
export TAY_DATA_DIR="$PWD/var/tay"
mix tay.storage.init --data-dir "$TAY_DATA_DIR" --durability write

Define a worker with a stable key:
defmodule MyApp.HelloWorker do
  use Tay.Worker, key: "hello.v1", queue: :default

  @impl true
  def perform(%Tay.Job{args: %{"name" => name}}) do
    IO.puts("Hello, #{name}!")
    :ok
  end
end
Add Tay to your application's supervisor.
The :write mode below is for development only and has no power-loss
durability guarantee:
children = [
  Tay.child_spec(
    data_dir: System.fetch_env!("TAY_DATA_DIR"),
    durability: :write,
    workers: %{"hello.v1" => MyApp.HelloWorker},
    queues: [default: 2]
  )
]

Supervisor.start_link(children, strategy: :one_for_one)
Explicit initialization remains the default.
An embedding application may instead pass:
initialize: :if_missing
to Tay.child_spec/1.
That option only initializes a genuinely missing storage root before the normal
full recovery path. It never repairs, replaces, truncates, or reinitializes
existing storage.
Once the Engine is ready, submit and inspect a job:
%{state: :ready} = Tay.status()

{:ok, intent} =
  MyApp.HelloWorker.new(%{"name" => "Ada"})

{:ok, job} =
  Tay.insert(intent)

{:ok, current} =
  Tay.get_job(job.id)

IO.inspect(current.state)
Jobs are persistent by default. Selective durability is resolved from the
individual insertion, then the worker default, then the global default:
config :tay,
  durability: :persistent,
  journal: [batch: [max_events: 100, interval_ms: 10]]

defmodule MyApp.EphemeralWorker do
  use Tay.Worker, key: "ephemeral.v1", durability: :volatile
  # ...
end

Tay.insert(MyApp.EphemeralWorker, %{}, durability: :persistent)
:persistent jobs are acknowledged only after their journal mutations meet
the Engine's storage-durability contract and are recovered after restart.
:volatile jobs use the same queues, state machine, retries, cancellation, and
resource limits, but remain solely in the current Engine's ETS projection. They
never enter Store V2, terminal disk storage, checkpoints, or compaction output,
and disappear when that in-memory generation is lost.
List and summarize jobs through the bounded public inspection API:
{:ok,
 %{
   jobs: jobs,
   total_count: total,
   previous_cursor: previous,
   next_cursor: next,
   last_cursor: last
 }} =
  Tay.jobs(
    states: [:retryable, :discarded],
    queues: [:default],
    limit: 50
  )

{:ok, counts} = Tay.stats()
{:ok, queues} = Tay.queues()
The tay package includes a Phoenix LiveView dashboard for these APIs.
Its modules live under lib/tay/dashboard/; see the
dashboard guide for router mounting and access control.
For Prometheus metrics, OpenTelemetry command spans, gauge polling, event names,
and label-cardinality guarantees, see the
observability guide.
Keep the original intent until an insertion outcome is known. A lost reply may
follow a durable write; reconcile by job ID or resubmit the same intent,
never a newly generated ID.
External worker effects may run again after a crash, so make them idempotent or
reconcile them in the application.
Execution rate limits
Concurrency and execution rate can be configured independently. On an
operator-validated Linux filesystem, extend the Engine configuration with:
Tay.child_spec(
  data_dir: "/var/lib/tay",
  durability: :sync,
  validated_filesystem: true,
  queues: [default: 10],
  rate_limits: [
    queues: %{"default" => %{limit: 100, interval_ms: 1_000}},
    tasks: %{"billing.capture.v1" => %{limit: 5, interval_ms: 1_000}}
  ]
)
Both applicable fixed-window limits must permit a start. Pending jobs stay in
Tay, and another eligible task may run while one task is rate-limited. Every
committed execution attempt consumes credit, including retries. Limits use local
monotonic time and reset on Engine restart; configure the service owning a strict
cross-restart external quota separately. Standalone hosts use TAY_RATE_LIMITS;
see operations.
Python integration
Python is a first-class external-worker integration.
Tay remains responsible for:
	durable job state;
	queues;
	scheduling;
	retries;
	cancellation;
	crash recovery.

Python processes execute application code.
When Tay is embedded in Elixir, the Engine starts a local Unix-domain socket
automatically.
When Tay runs as a standalone container, local Python workers may share the
socket volume. Workers on another host instead connect to the mTLS HTTP API;
no shared socket is needed.
The same tay-client SDK is used in both cases.
Install it from PyPI:
python -m pip install tay-client

Or from this checkout:
python -m pip install ./clients/python

Then define and submit tasks:
import asyncio
from tay import Tay

tay = Tay(capacity=4)

@tay.task(name="billing.capture.v1")
def capture(invoice_id: str) -> dict:
    return {"invoice_id": invoice_id}

async def submit() -> None:
    async with tay:
        job = await capture.enqueue(
            "inv-42",
            submission_id="capture:inv-42",
        )
        print(await job.wait_result(timeout=30))

asyncio.run(submit())
This gives Python applications a simple split:
Python
  │
  │ execute application code
  ▼
tay-client
  │
  │ Unix socket
  ▼
Tay
  │
  ├── persistence
  ├── queues
  ├── scheduling
  ├── retries
  └── recovery
The Python application does not need to implement its own durable queue or
persistence layer.
Python schedules
The Python client accepts standard five-field Unix cron expressions.
Schedules use UTC by default; pass a fixed numeric offset when needed.
The API accepts:
catch_up="latest"
catch_up="all"
and defaults to:
overlap="skip"
Example:
# At 08:00 on weekdays in UTC+02.
await tay.schedule(
    "billing.capture.v1",
    cron="0 8 * * 1-5",
    timezone="+02",
)

# Start in ten minutes, then repeat every fifteen minutes.
await tay.every(
    "billing.capture.v1",
    minutes=15,
    delay=600,
)
Use start_at=<UTC milliseconds> for an absolute first run instead of
delay; those options cannot be combined.
Schedule declarations, advancement, and cancellation are durable. They survive
listener, Engine, and client-process restarts as well as compaction; reconnecting
clients may safely redeclare the same stable declaration ID. Missed-time
catch-up follows the selected latest or all policy. overlap="allow" admits
independent occurrences; skip advances past a due occurrence while the previous
job remains nonterminal; queue holds the due occurrence until the previous job
finishes. skip is the default. The active-job link survives restart and
compaction, and a delivery interrupted after insertion reconciles the same job.
For queue, catch_up="all" delivers missed occurrences serially; latest
coalesces the remaining missed times after delivery. Once a timer is due, temporary admission pressure
delays that occurrence instead of dropping it; its deterministic job ID makes
retries idempotent.
The optional Bandit HTTP/JSON API exposes producer and worker operations over TCP. It is
disabled by default; plaintext binds only to loopback and remote access
requires mTLS. Tay's storage remains single-node; remote workers do not turn
the engine into a distributed Store.
See the protocol contract for discovery, security, request
types, and durable result retention.
Standalone container
The release workflow publishes a self-contained Linux image for amd64 and
arm64:
ghcr.io/andriisydorenko1904/tay:1.8.1
ghcr.io/andriisydorenko1904/tay:latest
It includes the Erlang VM and Tay runtime.
The host therefore needs Docker or another OCI runtime, not Elixir or Erlang.
Pull it directly:
docker pull ghcr.io/andriisydorenko1904/tay:latest

A typical non-Elixir deployment runs the image beside an application worker:
┌────────────────────┐
│ Application worker │
└─────────┬──────────┘
          │
          │ /run/tay
          │
┌─────────▼──────────┐
│    Tay container   │
│                    │
│ durable job engine │
└─────────┬──────────┘
          │
          │ /var/lib/tay
          ▼
    persistent volume
The application and Tay share only the /run/tay socket volume.
Durable state belongs on:
/var/lib/tay
The Compose example starts Tay; the local worker uses an optional profile:
TAY_IMAGE=tay:local docker compose up --build

Run TAY_IMAGE=tay:local docker compose --profile local-worker up --build to
include that worker.
The container is:
	single-node;
	single-writer;
	non-root;
	compatible with a read-only root filesystem.

The Tay container does not execute user job code.
Deleting its data volume deletes Tay's durable state.
Deleting its socket volume does not.
See the standalone runtime guide for volumes,
permissions, configuration, health checks, restart behavior, and deployment
details.
Dashboard
Tay Dashboard is an optional operational web UI built with Phoenix LiveView.
The tay image contains Tay core and the small Phoenix host in one release.
The web endpoint is disabled by default and enabled with:
TAY_ENABLE_DASHBOARD=true
Start the repository example:
TAY_IMAGE=tay:local TAY_ENABLE_DASHBOARD=true docker compose up --build

Then open:
http://localhost:4000/tay
The example binds only to host loopback and leaves optional Basic
authentication disabled.
The single Tay container owns the Store and optionally serves the dashboard.
See the
complete dashboard container guide
for configuration, optional Basic authentication, reverse-proxy guidance,
persistence, and upgrade rules.
Documentation
Use the rendered guides on HexDocs for navigation, code examples, search, and
API reference. Markdown files in the Hex package preview are source files.
	Guide	Covers
	Standalone runtime	Docker, configuration, networking, workers, and health checks
	Dashboard	Mounting the UI in a Phoenix application
	Dashboard container	Enabling and protecting the bundled UI
	Operations	Initialization, capacity, retention, checkpoints, and cold backups
	Metrics and OpenTelemetry	Monitoring, telemetry events, and alerts
	Worker protocol	Unix socket, HTTP/JSON, mTLS, schedules, and durable results
	Storage contract	Persistent formats and crash recovery
	Compatibility	Supported platforms, resource limits, and upgrade boundaries
	Idempotency	Making repeated external effects safe

Production and upgrades
Tay 1.8 is single-node and single-writer. Production storage requires Linux,
a validated supported local filesystem, and both Engine options:
durability: :sync,
validated_filesystem: true
macOS supports development :write mode, which has no power-loss guarantee.
The standalone Linux image uses :sync.
Automatic compaction expires eligible terminal history and keeps active jobs.
Periodic checkpoints are configured with compaction: [checkpoint_interval: 60_000]
or standalone TAY_CHECKPOINT_INTERVAL_MS. See the
operations guide for journal batching,
checkpoint settings, memory/disk budgets, and backup/restore commands.
Before upgrading, stop the Engine and make a complete cold backup. Tay 1.8
reads preceding supported Store-v2 history, but older binaries cannot read new
1.8 schedule events. Downgrade requires restoring a pre-upgrade backup.
Store-v1 installations must migrate with Tay 1.4.x before using Tay 1.5 or later.
See the upgrade boundaries.
Execution is at-least-once: worker effects must be idempotent or reconciled.
Tay has no live backup or automatic corruption repair. Preserve a refused
store for inspection; never delete individual log files to recover capacity.
License
The Tay engine is source-available under the Elastic License 2.0.
Internal use, including use inside an ordinary commercial SaaS product, is
free.
The license does not permit offering Tay itself, or a substantial set of its
functionality, to third parties as a hosted or managed service.
Commercial terms for that use are available separately; see
commercial licensing.
The separately distributed Python client is licensed under MIT.


  

    Standalone runtime

Tay has two deployment modes. Elixir applications continue to install the Hex
package and supervise Tay.child_spec/1. Non-Elixir applications may run the
official OCI image and connect a language client via HTTP/JSON or the local
Executor Protocol v1 Unix socket. The standalone runtime is only a small OTP host around the same
Engine, scheduler, storage implementation, and recovery rules as the library.
Python producer/worker -> HTTPS :8080 ─┐
Python local worker   -> Unix socket ──┴─> Tay OTP release -> /var/lib/tay
Configuration
The image runs as UID/GID 10001:10001 and accepts:
	Variable	Default	Meaning
	TAY_DATA_DIR	/var/lib/tay	Authoritative durable Store root.
	TAY_SOCKET_PATH	/run/tay/tay.sock without HTTP; disabled with HTTP	Executor Protocol v1 UDS path; explicitly set a path to enable both transports, or off to disable UDS.
	TAY_HTTP_PORT	unset	Enables the Bandit HTTP/JSON API for producers and remote workers.
	TAY_HTTP_IP	127.0.0.1	Listener IP; non-loopback requires mTLS.
	TAY_HTTP_TLS_{CERTFILE,KEYFILE,CACERTFILE}	unset	Absolute PEM paths for server certificate, private key and client CA. Set all three together.
	TAY_INITIALIZE_IF_MISSING	false	true, TRUE, or 1 permits initialization only when the Store root is genuinely absent.
	TAY_DEFAULT_QUEUE_CONCURRENCY	10	Maximum concurrently executing jobs in the standalone default queue (1..65536). Actual execution is also bounded by registered worker capacity.
	TAY_CALLER_TIMEOUT_MS	5000	Maximum time an admitted Engine call may wait for its reply. A timeout after submission is reported as unknown_outcome; reconcile with the same job ID.
	TAY_GROUP_COMMIT_INTERVAL_MS	0	Durable enqueue group-commit window in milliseconds (0..1000). 0 preserves immediate fsync behavior. Invalid values stop startup.
	TAY_RATE_LIMITS	{}	JSON queue/task execution limits; see operations. Monotonic fixed windows reset on Engine restart.
	TAY_CHECKPOINT_INTERVAL_MS	60000	Periodic crash-safe Store-v2 semantic checkpoint interval in milliseconds (0..4294967295). 0 disables it. Checkpoints reconstruct a candidate from sealed on-disk history at a durable frontier while execution continues, then catch up concurrent mutations. They do not copy Engine ETS state. Recovery replays the resulting snapshot plus its tail.
	TAY_MAX_STATE_BYTES	268435456	Shared operational memory budget for active jobs, schedules, retained results and admitted payloads, including reserved headroom. It is not a process/container RSS ceiling. Accepts bytes or an integer with KB, MB, or GB, for example 5GB; suffixes use binary multiples.
	TAY_TERMINAL_RETENTION	24h	Initial retention for terminal jobs. Positive durations use m, h, or d, for example 30m, 1h, 24h, or 7d. Manual compaction may use zero as a one-shot terminal-history purge, after which the persisted retention is 1h. After any successful compaction, its persisted retention takes priority on restart.
	TAY_ENABLE_DASHBOARD	false	Set to true, TRUE, or 1 to serve the bundled dashboard.
	TAY_DASHBOARD_HOST	localhost	Public hostname for dashboard URL and LiveView origin checks.
	TAY_DASHBOARD_PORT	4000	Dashboard listener port.
	TAY_DASHBOARD_USERNAME	unset	Optional HTTP Basic Auth username; requires password.
	TAY_DASHBOARD_PASSWORD	unset	Optional HTTP Basic Auth password; requires username.
	TAY_DASHBOARD_SECRET_KEY_BASE	unset	At least 64 random bytes; required when dashboard is enabled.

TAY_DURABILITY is intentionally not an environment setting. The standalone
runtime pins durability: :sync and checks for a supported filesystem type before writing;
an unnoticed override to :write would weaken the production durability
contract. This type check does not certify the storage device's power-loss
behavior; operators still need to validate their deployment. Embedded Elixir applications can configure their Engines explicitly,
subject to Tay's production validation.
An unset or empty TAY_SOCKET_PATH uses automatic transport selection.
Malformed explicit values fail startup. The socket must be absolute, at most
100 bytes, and outside the data directory. The socket is created with mode
0660 so a worker can use a shared group where the deployment platform
supports it. Standalone uses the same path resolver as the embedded Engine:
outside the container, an absent /run/tay falls back to XDG, TMPDIR, or the
per-UID /tmp directory. The Python SDK discovers /run/tay/tay.sock from the mounted
/run/tay directory without a TAY_SOCKET_PATH setting. Keep the shared socket
volume mounted into both containers (read-only in the worker); network sharing
alone does not make Unix socket files visible across containers.
Concurrent persistent commands are flushed when the global batch reaches
max_events or its interval_ms expires, whichever happens first. They are
written in arrival order and acknowledged together only after their batch fsync
succeeds. Batching does not change recovery, capacity accounting, or failure
semantics; a write/fsync error fails the generation without returning success
for that batch. Embedded Engines use global
journal: [batch: [max_events: n, interval_ms: milliseconds]] configuration.
The legacy :group_commit_interval_ms Engine option remains accepted.
durability: :write remains immediate.
TAY_MAX_STATE_BYTES uses binary multipliers: KB is 1,024 bytes, MB is
1,024 KB, and GB is 1,024 MB. For example, 5GB is 5_368_709_120 bytes.
A value without a suffix is interpreted as bytes for backward compatibility.
Active-job and terminal-history counts are informational and have no configured
maximum. TAY_MAX_JOBS and TAY_MAX_TERMINAL_JOBS are legacy variables and are
ignored. Active jobs, schedules, retained results and admitted payloads share
one TAY_MAX_STATE_BYTES budget, with conservative accounting for their BEAM
representation and reserved headroom. The former TAY_MAX_STATE_NODES variable is ignored.
Terminal history is removed only by time-based compaction.
Python HTTP producers and workers need only the HTTP(S) address. Set
TAY_HTTP_PORT to run without a Unix socket; an explicit TAY_SOCKET_PATH
enables both transports. TAY_SOCKET_PATH=off is also supported. For an HTTP-only Compose deployment use docker compose up tay;
the example's worker service demonstrates the optional local socket mode.
The example still declares an unused socket volume in HTTP-only mode; neither
the Engine nor Python HTTP clients require a socket in that configuration.
The optional HTTP API runs inside the same Engine. Plaintext is permitted only
on loopback; non-loopback binds require the three TLS files and verify client
certificates. Mount certificates read-only, ensure UID 10001 can read them,
and match the server certificate SAN to the client's DNS name or IP. Legacy
TAY_GRPC_* settings fail startup rather than silently disabling the old API.
Tay deliberately does not interpret a pre-existing empty directory as a
missing Store. Docker creates a named-volume mount root before the process
starts, so mount the volume at /var/lib/tay and set
TAY_DATA_DIR=/var/lib/tay/store, as in
compose.yml.
The image creates both directory targets with ownership 10001:10001; an empty
Docker named volume inherits that ownership and does not need a root init
container. Bind mounts and volume drivers that preserve different ownership
must be prepared for UID/GID 10001 by the operator.
The image supports a read-only root filesystem. Its only writable locations
are the durable data volume, the optional ephemeral socket volume, and /tmp. It drops
no privileges at startup and never runs as root.
Run with Compose
From the repository root:
TAY_IMAGE=tay:local docker compose up --build

This starts Tay only. To include the example local socket worker, use
TAY_IMAGE=tay:local docker compose --profile local-worker up --build.
Compose lists settings needed for this deployment example; the table above
lists all supported standalone environment settings.
Set TAY_ENABLE_DASHBOARD=true in the same Compose deployment to enable the
dashboard. The HTTP API is opt-in; to expose it outside the container, set
TAY_HTTP_PORT=8080, TAY_HTTP_IP=0.0.0.0, and
TAY_HTTP_HOST_BIND=0.0.0.0; mount the three TLS files read-only and set their
TAY_HTTP_TLS_* paths. Without mTLS the non-loopback bind is rejected. Start
only the tay Compose service for HTTP-only use. To retain the local socket
worker too, explicitly set TAY_SOCKET_PATH=/run/tay/tay.sock on the Tay
service. Compose environment overrides must be added to the service environment.
The worker example installs the stdlib-only Python client and advertises an
example.echo.v1 task. Production workers should pin a tay-client version
compatible with the image's protocol version.
For a worker on another host, run Tay without a socket and mount a directory
containing the server certificate, its key, and the CA that signs client
certificates. For example, after creating the taydata volume:
docker run -d --name tay \
  --read-only \
  --tmpfs /tmp:rw,noexec,nosuid,size=64m,uid=10001,gid=10001,mode=0700 \
  --cap-drop ALL --security-opt no-new-privileges \
  -p 8080:8080 \
  -e TAY_DATA_DIR=/var/lib/tay/store \
  -e TAY_INITIALIZE_IF_MISSING=true \
  -e TAY_SOCKET_PATH=off \
  -e TAY_HTTP_PORT=8080 -e TAY_HTTP_IP=0.0.0.0 \
  -e TAY_HTTP_TLS_CERTFILE=/etc/tay/tls/server.pem \
  -e TAY_HTTP_TLS_KEYFILE=/etc/tay/tls/server.key \
  -e TAY_HTTP_TLS_CACERTFILE=/etc/tay/tls/client-ca.pem \
  --mount type=volume,src=taydata,dst=/var/lib/tay \
  --mount type=bind,src=/absolute/path/to/tls,dst=/etc/tay/tls,readonly \
  ghcr.io/andriisydorenko1904/tay:1.8.1

Create the volume with docker volume create taydata. Replace the TLS source
path, ensure UID 10001 can read the mounted files, and provision client
certificates separately for workers. On later starts, set
TAY_INITIALIZE_IF_MISSING=false. Restrict the published port to the intended
worker network. The Python connection example is in the
Python client guide.
The health check succeeds when the Engine reports ready or is performing a
normal online checkpoint in compacting/preparing or compacting/switching,
and the selected transport is available (HTTP if the socket is disabled,
otherwise the UDS).
A live BEAM process alone is not healthy. The image grants startup a 15-minute
health-check grace period, matching the default bounded recovery deadline;
steady-state failures still use the ordinary 12 attempts at five-second
intervals.
Persistence and operations
/var/lib/tay is persistent state. Back it up using Tay's documented storage
procedure; copying a live writable directory is not a supported backup.
Deleting the data volume deletes durable job history. /run/tay is runtime IPC
state only and may be recreated on every deployment.
Tay remains single-node and single-writer. Never attach one data volume to two
Tay containers. It provides at-least-once execution, performs full recovery on
restart, and fails closed on invalid, partial, corrupt, or unsupported storage.
It does not automatically repair or truncate evidence. Use a local Linux
filesystem whose durability properties have been validated for the workload.
The standalone image is not distributed Tay and does not run user job code;
external worker processes do that over HTTP/JSON or the local UDS protocol.
Optional dashboard
The same tay OCI image bundles the dashboard from the tay package and a minimal
Phoenix endpoint. Set TAY_ENABLE_DASHBOARD=true to expose both
/run/tay/tay.sock and the web UI at /tay. Application-level authentication
is optional. No second container or image is required.
TAY_IMAGE=tay:local TAY_ENABLE_DASHBOARD=true docker compose up --build

The headless and dashboard-enabled modes use the same data and transport
contracts. See the
dashboard container guide for its network
boundary, optional credentials, HTTP configuration, and Compose example.
The CI container smoke test runs Tay and the Python worker without
TAY_SOCKET_PATH, with a read-only socket mount in the worker. It replaces the
Tay container while keeping the worker running, checks a recovered result, and
executes a new job through the reconnected worker. The HTTP-only smoke test
sets only TAY_HTTP_PORT and verifies that no Unix socket is created.
Read-only readiness and client diagnostics
GET /health returns a bounded { "type": "health", "state": "ready" }
response (or compacting during the accepted online preparation/switch phases).
An unavailable/non-ready Engine returns HTTP 503. The route uses the listener's
existing loopback/mTLS policy and contains no jobs or private Engine state.
Use tay doctor --http-url ORIGIN --json or tay doctor --socket-path PATH
from the Python SDK to diagnose the configured listener without creating jobs.
The included examples/standalone/worker.py selects TayHTTPWorker when
TAY_HTTP_URL is set, and a socket worker otherwise. Both use the same image
entry point and task declarations; the container smoke test exercises HTTP CLI
execution, result waiting, diagnostics and clean SIGTERM shutdown.


  

    Tay Dashboard

Tay Dashboard is the Phoenix LiveView dashboard included in the
tay package. It mounts inside an existing
Phoenix application and communicates with Tay only through its public
inspection and administration APIs. It does not start a separate server;
the standalone release can serve it when explicitly enabled.
There are two supported deployment shapes:
	Mount the dashboard from the tay package in an existing Phoenix application.
	Run the tay OCI image with TAY_ENABLE_DASHBOARD=true; it contains one Tay
Engine, its Unix executor socket, and a small Phoenix host.

Dashboard source lives in lib/tay/dashboard/. Phoenix and LiveView are
dependencies of the single tay Hex package; standalone/ is only a release host.
Installation
Add Tay to the host Phoenix application's dependencies:
def deps do
  [
    {:tay, "~> 1.8"}
  ]
end
Tay 1.x requires Elixir 1.20, Phoenix 1.8, and Phoenix LiveView 1.2.
The host endpoint must have a working LiveView socket and PubSub,
as a normal Phoenix LiveView application does.
Router integration
Import the router helper and mount it in a browser pipeline:
defmodule MyAppWeb.Router do
  use MyAppWeb, :router
  import Tay.Dashboard.Router

  scope "/admin" do
    pipe_through [:browser, :require_admin]

    tay_dashboard "/tay"
  end
end
For a nondefault named engine:
tay_dashboard "/tay", engine: MyApp.TayEngine
The macro does not add a pipeline. In particular, Tay Dashboard does not
provide or imply authentication. Place it behind the host application's own
administrator authentication and authorization plugs. Anyone who can access
the routes can view job arguments and invoke the available administrative
controls.
Dashboard-enabled container
The ghcr.io/andriisydorenko1904/tay:<version> image enables its bundled UI
with TAY_ENABLE_DASHBOARD=true. From the repository root, start the complete
example with:
TAY_IMAGE=tay:local TAY_ENABLE_DASHBOARD=true docker compose up --build

Then open http://localhost:4000/tay. The example publishes the port only on
host loopback and does not enable application-level authentication. Optional
HTTP Basic authentication is enabled by setting both TAY_DASHBOARD_USERNAME
and TAY_DASHBOARD_PASSWORD. For a real deployment, keep the UI on a trusted
network or behind a trusted ingress and set a random
TAY_DASHBOARD_SECRET_KEY_BASE.
See the container deployment guide for docker run, Compose,
configuration, persistence, worker connectivity, upgrades, and the security
model.
Pages
	Overview shows incrementally maintained counts for available, scheduled,
executing, retryable, completed, cancelled, and discarded jobs. It samples
BEAM CPU utilization, online scheduler capacity, run-queue pressure, and
runtime memory, and exposes a confirmation-protected manual compaction action
with a result summary.
	Jobs provides first, previous, next, and last cursor navigation with exact
result/page totals, plus state, queue, and partial worker-key filters. Details
show safe public job fields, bounded argument rendering, readable failure
explanations with optional technical codes, and revision-checked Retry/Cancel
actions when valid.
	Queues shows configured concurrency, current execution use, retained job
counts, and volatile Pause/Resume controls.
	Schedules shows durable cron/interval declarations, their next and last
run, active/cancelled state, and a revision-safe cancellation control.
	Overview → Storage files can expand a segment into a bounded physical
record table with sequence, byte offset, semantic type, schema, and payload
size. Records use 50-item offset-cursor pages. Expanding one record loads its
decoded details on demand, explains wire codes and tracking tokens, and keeps
the bounded raw representation under a separate disclosure control.

The dashboard follows the operating-system light/dark preference by default.
The Theme control stores an explicit override in the browser's local storage.
Successful Tay transitions emit bounded telemetry. Connected dashboard
LiveViews receive refresh hints and re-run only bounded public queries. Overview
also samples bounded runtime summaries once per second so CPU utilization remains
meaningful while the engine is idle; it does not scan job history. CPU is the
share of normal BEAM scheduler capacity used between samples and therefore
includes other applications if they share Tay's VM. Opening a connected Overview
enables Erlang scheduler wall-time accounting for the runtime. Live pages handle
stale revisions, missing jobs, invalid URLs, and unavailable engines as ordinary
visible errors. Storage inspection decoding runs outside the Engine command loop,
uses bounded display values and a bounded preview cache, and does not cache
complete payloads.
Operational boundary
The dashboard never reads Tay ETS tables, storage files, internal GenServers,
or private engine modules. All mutations go through Tay.cancel/2,
Tay.retry/2, Tay.pause_queue/2, Tay.resume_queue/2, and Tay.compact/1.
It adds no dashboard storage. Manual compaction rewrites the durable store and
permanently removes terminal jobs that have expired under the configured
retention policy, so the UI requires an explicit confirmation. Store-v2
candidate preparation keeps admission and execution live and is shown as
storage maintenance; the short fenced epoch switch temporarily holds new admission. The
short publication fence is shown as compacting / switching. Cursor pages are
weakly consistent under concurrent job changes; refresh to reconcile a changing
result set.
Documentation
The maintained documentation sources are this guide and module documentation
under lib/tay/dashboard/. Generated doc/ output is ignored. Build it from
the repository root with:
mix deps.get
mix docs

The package's ExDoc output includes this guide alongside Tay's engine and
storage documentation.


  

    Dashboard-enabled container

The tay image is the operational runtime with the optional web UI included.
It owns the Store and starts exactly one Tay Engine. It also exposes
the same Executor Protocol v1 Unix socket as the headless image, so external
workers connect in the same way.
browser -> HTTP :4000 -> Phoenix LiveView -> Tay public API
                                               |
worker  -> /run/tay/tay.sock -> Executor API -> Engine -> /var/lib/tay/store
It is not a dashboard sidecar. Set TAY_ENABLE_DASHBOARD=true on the one Tay
container that owns /var/lib/tay; Tay is deliberately single-writer.
Compose quick start
The repository example starts the dashboard-enabled runtime. A local Python
socket worker is available through the local-worker profile:
TAY_IMAGE=tay:local TAY_ENABLE_DASHBOARD=true docker compose up --build

Open http://localhost:4000/tay. The example binds HTTP to host loopback and
does not enable application-level authentication.
Set TAY_DASHBOARD_HTTP_PORT to change only the published host port in this
Compose example; the container continues listening on port 4000.
TAY_DASHBOARD_SECRET_KEY_BASE remains required because Phoenix uses it to
sign browser sessions. Supply a random value without editing the Compose file:
export TAY_DASHBOARD_SECRET_KEY_BASE="$(openssl rand -base64 48)"
TAY_ENABLE_DASHBOARD=true docker compose up -d

To additionally enable built-in HTTP Basic authentication, provide both
credentials:
export TAY_DASHBOARD_USERNAME=operator
export TAY_DASHBOARD_PASSWORD='replace-with-a-long-random-password'
TAY_ENABLE_DASHBOARD=true docker compose up -d

Pin TAY_IMAGE to an immutable release tag in production. Local workers can
share the taysocket volume; remote workers use the mTLS HTTP endpoint.
Run without Compose
Create the two volumes once:
docker volume create taydata
docker volume create taysocket

Then start the release:
docker run --name tay \
  --read-only \
  --tmpfs /tmp:rw,noexec,nosuid,size=64m,uid=10001,gid=10001,mode=0700 \
  --cap-drop ALL \
  --security-opt no-new-privileges \
  -p 127.0.0.1:4000:4000 \
  -e TAY_DATA_DIR=/var/lib/tay/store \
  -e TAY_INITIALIZE_IF_MISSING=true \
  -e TAY_ENABLE_DASHBOARD=true \
  -e TAY_DASHBOARD_SECRET_KEY_BASE='replace-with-at-least-64-random-bytes------------------------' \
  -v taydata:/var/lib/tay \
  -v taysocket:/run/tay \
  ghcr.io/andriisydorenko1904/tay:1.8.1

On subsequent starts, set TAY_INITIALIZE_IF_MISSING=false. Initialization is
only for a genuinely missing Store and is never a repair operation.
Configuration
The image accepts the runtime and dashboard settings below. The Bandit API's
TAY_HTTP_* and capacity settings are listed in the
standalone configuration reference.
	Variable	Default	Required	Meaning
	TAY_DATA_DIR	/var/lib/tay	no	Authoritative Store root. Use /var/lib/tay/store with a named volume.
	TAY_SOCKET_PATH	/run/tay/tay.sock	no	Executor Protocol v1 Unix socket.
	TAY_INITIALIZE_IF_MISSING	false	no	Initialize only a genuinely absent Store.
	TAY_DEFAULT_QUEUE_CONCURRENCY	10	no	Maximum concurrently executing jobs in the standalone default queue (1..65536).
	TAY_CALLER_TIMEOUT_MS	5000	no	Engine call timeout in milliseconds; submitted timeouts have an unknown outcome and require same-ID reconciliation.
	TAY_GROUP_COMMIT_INTERVAL_MS	0	no	Strict-durability enqueue batching window (0..1000 ms); invalid values fail startup.
	TAY_CHECKPOINT_INTERVAL_MS	60000	no	Crash-safe Store-v2 semantic checkpoint interval (0..4294967295 ms); 0 disables it.
	TAY_TERMINAL_RETENTION	24h	no	Initial terminal retention such as 30m, 1h, 24h, or 7d. Dashboard/API zero is a one-shot full terminal-history purge and persists 1h afterward. A retention saved by successful Dashboard compaction takes priority on restart.
	TAY_ENABLE_DASHBOARD	false	no	Enable the bundled HTTP dashboard.
	TAY_DASHBOARD_HOST	localhost	no	Public hostname accepted for LiveView origin checks; no scheme, port, or path.
	TAY_DASHBOARD_PORT	4000	no	Container HTTP listen port.
	TAY_DASHBOARD_USERNAME	none	no	Optional HTTP Basic authentication username; must be paired with the password.
	TAY_DASHBOARD_PASSWORD	none	no	Optional HTTP Basic authentication password; must be paired with the username.
	TAY_DASHBOARD_SECRET_KEY_BASE	none	when enabled	Random Phoenix signing secret of at least 64 bytes.

Basic Auth is disabled when neither credential is set. Supplying only one, or
supplying a blank value, fails startup. Other invalid or missing required
configuration also fails startup. The HTTP listener binds all container
interfaces so Docker port publishing works;
TAY_DASHBOARD_HOST controls URL generation and LiveView origin validation,
not the bind address.
If users access the UI as https://jobs.example.com/tay, set
TAY_DASHBOARD_HOST=jobs.example.com. Keep the internal port at 4000 and let
the reverse proxy terminate TLS. For nonstandard public ports, configure the
proxy to preserve the browser Host header.
Security boundary
The dashboard can display job arguments and perform Retry, Cancel, Pause, and
Resume operations. Treat network access to it as administrator access. The
default security boundary is the deployment network: the image publishes no
port by itself, and the Compose example binds HTTP only to 127.0.0.1.
	Bind to 127.0.0.1 when accessing it locally.
	For remote access, prefer a private network, VPN, SSH tunnel, or trusted
ingress. Terminate TLS before traffic crosses an untrusted network.
	Enable the built-in Basic Auth when deployment-level access control is not
sufficient or when an additional protection layer is desired.
	Store the Phoenix secret and any optional credentials in the platform secret
manager. Do not reuse the signing secret as the dashboard password.

The embedded Hex package intentionally does not impose authentication because
the host Phoenix application owns its identity and authorization policy.
Persistence, health, and upgrades
/var/lib/tay is durable state; /run/tay is ephemeral worker IPC. Deleting
the socket volume is safe while Tay and workers are stopped. Deleting the data
volume deletes job history.
The OCI health check succeeds after the Engine is ready, and remains healthy
during normal online compacting/preparing and compacting/switching phases,
provided the selected transport accepts connections. The container smoke test separately exercises the
default unauthenticated HTTP page and its LiveView assets; host tests cover the
optional Basic Auth path. Startup has a 15-minute health-check grace period to
match Tay's bounded recovery deadline; this does not weaken steady-state health
checks.
Use the same cold backup and restore process as the headless runtime. Stop the
old container before starting a new image against its volume. Never use a
rolling deployment with two replicas sharing the Store.
Choosing a mode
Use tay:<version> without TAY_ENABLE_DASHBOARD for headless operation, or set
TAY_ENABLE_DASHBOARD=true when the official UI is needed. In an existing Phoenix
application, mount the dashboard included in the tay Hex package instead of the standalone web
host.


  

    Operations

Run one Engine per whole store. Production :sync requires an explicitly
validated local Linux filesystem with truthful file and directory sync,
advisory locking, and exclusive rename semantics. validated_filesystem: true
is the operator's attestation, not a filesystem probe or device certification.
Never silently downgrade to :write; production builds reject that mode.
macOS :write is for development and carries no power-loss promise. A release
must be built for its target OS/architecture with Elixir 1.20, OTP 29, and a
C11 compiler at build time; the deployed release runs its included native
helper without Mix or a compiler.
Initialize and inspect
Set a dedicated absolute data_dir in the consuming application's runtime
configuration, then initialize a genuinely new store once before supervising
the Engine:
MIX_ENV=prod mix tay.storage.init --data-dir /srv/tay/jobs --durability sync --validated-filesystem
MIX_ENV=prod mix tay.storage.inspect --data-dir /srv/tay/jobs --durability sync --validated-filesystem

Initialization is not an idempotent "ensure" or repair command. Normal startup
is existing-only; missing V2 authority metadata or required history is an error.
Only an explicitly intended empty pre-existing root permits
--bootstrap-existing. Never delete or replace a lock to bypass contention.
Offline inspection acquires the existing lock and performs complete physical
and supported Event-v1/Event-v2 semantic validation without activation. It returns aggregate
diagnostics, not jobs or a reusable recovery ticket. Use mix help tay.storage.inspect for independent replay budgets.
Explicit initialization is the default operational model (initialize: :never).
Embedding applications that need first-start creation, such as containerized
deployments, may opt into initialize: :if_missing on Tay.child_spec/1. The
native ownership layer initializes only when it creates the final storage root;
every pre-existing root remains existing-only and proceeds through normal full
recovery. This option is initialization only, never repair or a fallback after
recovery failure.
Local executor access
An Engine normally creates its Unix socket automatically outside data_dir.
The final automatic directory is private (0700), except for an existing shared
/run/tay directory whose permissions Tay preserves, and the socket defaults to
0600. An explicit path or TAY_SOCKET_PATH overrides discovery; prepare the
parent ownership and permissions yourself. Tay refuses a regular file at the
socket path and removes only a verified stale socket. Grant access only to
trusted local processes: a peer can submit, inspect, cancel, and execute tasks.
Bound connection, frame, task, result, and error limits for the workload. See
the protocol contract for the wire format and result lifetime.
Queue and lifecycle controls
Use name: when an Engine has a nondefault name. Pause is volatile and stops
new claims, not already-started effects. Drain closes new insertion/claim
admission and succeeds after active tasks and their outcomes settle; queued
jobs may remain. A timeout leaves the Engine draining. Stop normally drains;
forced stop is an explicit interruption, not successful drain. Restart creates
a fresh ownership, recovery, projection, and execution generation:
:ok = Tay.pause_queue(:default)
:ok = Tay.resume_queue(:default)
:ok = Tay.drain(timeout: 30_000)
:ok = Tay.stop(timeout: 30_000)
:ok = Tay.restart(timeout: 30_000)
For stop, restart, and compaction, the guardian classifies expiry while still
draining as timeout and cannot authorize a later shutdown. Once closing,
replacement, or compaction has begun, expiry returns unknown_outcome and
retains the operation slot until the actual work finishes. A lost driver result
after effects begin is also unknown; a confirmed failure to start a replacement
remains unavailable. Losing the call/reply itself is unknown_outcome, even
if the last observed phase was draining. Inspect status before making another
explicit decision.
An unknown outcome after a submitted insert or control call does not prove no
change. Reconcile by stable job ID, original definition, status, or a new
explicit control decision; do not automatically allocate another job ID.
Worker effects are at-least-once. Cancellation fences the durable execution
token before best-effort termination but cannot undo an effect already made.
Live inspection and dashboard
Tay.jobs/1 returns public Tay.Job views in deterministic newest-first
insertion order. It accepts state, queue, exact worker-key (worker/workers),
partial worker-key (worker_contains), ID, limit, and opaque cursor filters.
Pages are capped at 100 results. Each response includes the exact matching
total_count plus opaque previous_cursor, next_cursor, and last_cursor
values for bidirectional and final-page navigation. The first page uses no
cursor. Cursors are tied to their filters. Concurrent inserts and state changes
produce a weakly consistent live view, so refresh after administrative actions
or engine restart.
Tay.stats/1 and Tay.queues/1 use reconstructable runtime counters rather
than scanning retained history. The dashboard included in the tay Hex package mounts
these APIs in a host Phoenix application. It is not an authentication boundary;
protect its router scope with the host application's administrator pipeline.
Store-v2 automatic compaction
The per-Engine policy is enabled when compaction: is omitted. It uses finite
terminal retention and conservative sealed-history estimates. Optional periodic
semantic checkpoints use the same crash-safe Store-v2 epoch publication; they
never serialize private ETS implementation details. Store-v2 candidate
construction runs online; only the final fenced publication switch closes
admission internally. Calls arriving during that short switch wait for the new
generation within their configured caller timeout instead of receiving an
immediate unavailable. New stores are initialized directly with an empty
Store-v2 generation. Store-v1 roots are refused and must be migrated with a
Tay 1.4.x release before upgrading to 1.5.0.
Reclaim-policy thresholds are conjunctive. Store-v2 retention compaction may run
with active jobs. A due periodic checkpoint additionally requires at least one new
durable tail event. Cooldown uses the later
of the verified manifest capture time and post-publication recovered activation
time. Restart conservatively extends cooldown rather than shortening it by
construction time. Backward clocks conservatively defer.
Configuration (milliseconds except the explicit retention unit):
compaction: [
  enabled: true,
  terminal_retention: {:hours, 24},
  check_interval: 60_000,
  checkpoint_interval: 0,
  min_interval: 3_600_000,
  min_sealed_segments: 1,
  min_reclaimable_bytes: 16_777_216,
  dead_ratio_threshold: 0.25
]
checkpoint_interval: 0 disables periodic checkpoints. A positive millisecond
value checkpoints only after at least one new durable tail event. The evaluator
runs at the smaller of check_interval and checkpoint_interval. Automatic
checkpoints first flush the current group commit and rotate at an exact durable
sequence frontier. The background publisher reconstructs the candidate from the
sealed immutable Store-v2 generation on disk; it never scans, mutates, or copies
the Engine's ETS projections. Concurrent mutations after that frontier are
appended to an ordered candidate tail. The publisher performs repeated catch-up
rounds while admission remains open. It requests the final fence only when the
pending tail is at most 1,024 events and 1 MB; a new burst above that limit
becomes another online round. The in-memory delta is independently capped at
65,536 events and 64 MB. Exceeding that cap abandons the candidate, releases the
buffer, and leaves the source generation authoritative and writable. A builder
that cannot converge within the bounded round limit behaves the same way.
The new CURRENT is published only after the candidate and its incremental tail
are validated and synced. The post-publication authority check is bounded;
restart still performs the full replay of the canonical snapshot followed by
its tail. The durable sequence frontier, rather than a wall-clock timestamp, decides which
mutations are already covered.
All checkpoints operate on Store-v2 generations and prepare online.
Unknown/duplicate keys, unbounded/nonpositive timers or byte/count limits and
invalid ratios fail configuration. Timers/counts fit unsigned 32 bits; bytes fit
signed durable time/integer range. Bounded hours use the shared manifest rule
1..2_562_047_788_015, not a separate configuration duration syntax. A manual
zero-retention request is a one-shot full terminal-history purge: it preserves
every non-terminal job and persists the minimum future retention of one hour.
Ratios are
positive finite numbers at most one. Automatic configuration rejects infinity.
Terminal jobs are removed from the hot ETS job projection as soon as they
finish and remain queryable through a disposable disk-backed inspection index.
Active-job and terminal-history counts are informational. max_state_bytes
(default 256 MiB) is one shared operational memory budget for active jobs,
in-memory schedules (including cancellation records), successful results and
admitted payloads awaiting processing. No percentages or per-feature pools are
reserved: each item consumes the shared remaining bytes. Accounting conservatively
includes copied BEAM heap shapes, binaries, schedule timers/indexes and lifecycle
headroom. External-capable jobs also reserve their bounded result representation
before admission; completion exchanges that reservation for actual result bytes.
Explicit local worker mappings do not need that reservation and remain
authoritative: an unavailable local callback cannot fall back to an external
executor with unreserved output.
Cancelling, reading and settling accepted work remain possible at capacity.
This is not a hard VM RSS ceiling: runtime stacks, GC, transport buffers and
checkpoint construction need additional process/container headroom. Disk-only
terminal jobs are outside this memory budget. Completed results remain charged
until terminal-retention compaction removes them; cancelled declarations remain
charged so cancellation/revision identity is preserved. Re-registering the same
ID replaces its charge rather than adding a second declaration.
Admission returns capacity before accepting an operation that cannot fit.
Schedule operations have a bounded admission window derived from client_slots,
without another public configuration setting. A timed-out submitted request
retains its permit until its actual outcome, preventing abandoned payloads from
escaping the budget. Recovery uses the same data accounting; a smaller limit
refuses activation with max_state_bytes, the bytes required at the refusal
point and the configured limit. Increase the same setting and retry; no stored
data is silently discarded. The former max_state_nodes option remains an
ignored 1.x compatibility setting.
Aggregate terminal state and queue counters remain in memory. The append-only
Store remains authoritative for both projections and rebuilds them on restart.
When the last active job becomes terminal, Tay schedules an idle full collection
for the Engine and Writer. This releases transient heaps and binary references
grown by a burst; allocator/VM baseline memory is not forcibly returned below
what the Erlang runtime still needs.
For release-candidate compatibility, the former max_jobs and
max_terminal_jobs options are accepted when valid but ignored.
Time retention is eligibility, not an exact-time deletion guarantee: terminal jobs
expire at terminal_at <= captured_at - duration, but actual work waits for
sealed-history thresholds, cooldown, healthy ownership, successful execution
drain and sufficient additional disk. The estimator retains at most 128 oldest
hour buckets, conservatively counting only fully expired hours (up to one extra
hour of estimation delay). Small/idle stores may retain terminals indefinitely
below thresholds. Live, scheduled, available, executing, retryable and unsettled
jobs are protected. Expired IDs are not remembered: get/retry/cancel return
not-found, and a later submission with that ID is a new job.
A successful compaction makes its terminal_retention the durable runtime
setting stored with Store-v2. On subsequent recovery that value takes priority
over the startup configuration or standalone environment. Running compaction
from the Dashboard therefore both applies and persists the selected retention.
compaction: false disables the policy child/timer; terminal history may then
grow indefinitely and the operator assumes storage management. Manual work
remains available:
{:ok, stats} = Tay.compact(timeout: 900_000)
{:ok, stats} = Tay.compact(terminal_retention: {:hours, 0})
{:ok, stats} = Tay.compact(terminal_retention: {:hours, 48})
{:ok, stats} = Tay.compact(terminal_retention: :infinity)
Manual/automatic/stop/restart share one fixed operation slot; a concurrent
administrative operation returns capacity/busy rather than queuing or forcing a
switch. operation_slot means one of those operations is already running; it is
not a RAM or terminal-history capacity failure. Supervisor shutdown cancels the evaluator's timer and asks the owner
to cancel construction before CURRENT. Once CURRENT is in flight, it waits for
verification/reconciliation before retiring Engine and defers reclamation.
No source bytes are deleted to obtain candidate headroom. Payload-free aggregate
events are structured Logger debug metadata under :tay_compaction; enable
debug logging to observe evaluation/gate/defer/start/completion/failure events.
Successful checkpoint measurements include catch-up rounds/events/bytes, peak
delta events/bytes, preparation/total time, final delta events/bytes, fenced
pause_ms, gross predecessor bytes, and net reclaimed bytes.
On Store v2, candidate construction runs in the background. The public status
is state: :compacting, phase: :preparing; admission, dispatch, and execution
remain live, and committed mutations are journaled for candidate catch-up. The
final fenced publication reports phase: :switching and closes admission while
the old tail is synchronized, the bounded final delta is appended, and CURRENT
is atomically replaced and authority-checked. Full candidate replay is kept out
of this fence, so switch duration is independent of retained-history replay.
The Engine process is retained. The qualification suite covers finite workload
measurements and the documented
operational limits.
Cold backup and restore
Stop and fence every Engine using the source before copying. The native tools
hold its existing exclusive lock throughout inventory, hashing, and copy;
they refuse a live owner. A cold copy is whole-store bytes, not a live snapshot,
semantic validation, repair, or a proof that the backup contains the latest
acknowledged history. Keep the SHA-256 catalog outside both stores. The source,
destination parent, and catalog parent must exist; destination and output
catalog must not. Do not run source and restored copies concurrently: they
share a STORE_ID.
MIX_ENV=prod mix tay.storage.backup \
  --source /srv/tay/jobs \
  --destination /srv/backups/tay-2026-09-13 \
  --catalog /srv/backups/tay-2026-09-13.json \
  --durability sync --validated-filesystem

MIX_ENV=prod mix tay.storage.restore \
  --source /srv/backups/tay-2026-09-13 \
  --destination /srv/tay/restored \
  --verify-catalog /srv/backups/tay-2026-09-13.json \
  --catalog /srv/backups/tay-restored.json \
  --durability sync --validated-filesystem

MIX_ENV=prod mix tay.storage.inspect \
  --data-dir /srv/tay/restored --durability sync --validated-filesystem

For development copies use --durability development on backup/restore and
--durability write on inspection. Strict copying is Linux-only on a supported
validated persistent local filesystem. The tools reject symlinks, hard-linked
source files, unsafe aliases, unexpected file types, changed ancestors/source
identities, missing/extra archive files, malformed catalogs, checksum mismatch,
and exhausted file/byte budgets. Defaults are 100,000 inventory entries
(including segments) and 10 GB of file bytes; override only for a separately
qualified workload.
The destination is a new private 0700 sibling staging directory with 0600
files. In strict mode every copied file is fsynced,
followed by the segments and store directories, exclusive no-replace
publication, ancestor syncs, then exclusive external catalog creation and its
syncs. A failure preserves the source and any partial staging or published
destination. A complete-looking destination without a successful catalog is
not acknowledged backup success; never overwrite it or infer a recoverable
prefix. Restore always verifies the selected backup's catalog before creating
destination data. An older valid backup explicitly accepts lost later jobs and
possible repeated external effects. Inspect and activate it in a fresh Engine
generation before admitting work.
Incident boundary
On corruption, incomplete history, unsupported semantics, or an uncertain
storage operation, stop admission and preserve the entire store and namespace.
Do not truncate, pad, delete, rename-aside, skip records, or reuse sequence
space. Distinguish ownership contention and operational budget refusal from
bad bytes. Increase a budget only for a new full inspection of unchanged data.
There is no automatic corruption repair or live backup. Automatic retention and
compaction operate only on validated history; they do not repair corruption. Protect
plaintext args, stores, catalogs, and backups with deployment access controls.
Execution rate limits
Set Engine rate_limits: [queues: %{"default" => %{limit: 100, interval_ms: 1000}}, tasks: %{"billing.capture.v1" => %{limit: 5, interval_ms: 1000}}] or standalone:
export TAY_RATE_LIMITS='{"queues":{"default":{"limit":100,"interval_ms":1000}},"tasks":{"billing.capture.v1":{"limit":5,"interval_ms":1000}}}'

Queue names must be configured; task keys are stable worker keys. Each map accepts
up to 1024 policies, each with limit 1..65536 and interval_ms 1..86400000.
Both applicable policies must allow an attempt. Credit is consumed by the committed
job-start transition, including retry attempts and starts whose worker later
fails. Validation and failed pre-start reservations consume no credit. A task
limit cannot block unrelated tasks in the same queue. Configured concurrency
continues to apply independently.
These are fixed windows anchored at the first start in each scope. A window
boundary can permit a burst; the limit is not a sliding-window quota. Windows use
monotonic time and reset on Engine restart, independently of persistent job
recovery and wall-clock corrections. They are local operational controls, not a
durable or multi-host lease. Observe queued work with oldest ready-job age and
schedule lag; see metrics and alerts.


  

    Idempotency and external effects

Tay provides durable at-least-once job execution. A worker may complete an
external effect and then lose its connection or crash before Tay durably
observes completion. Tay must retry that job rather than silently lose it.
Handlers that charge money, send messages, provision resources, or mutate any
system outside Tay must therefore make repeated execution safe.
Stable operation identity
Assign every business operation a stable identifier before enqueueing it. Use
the same value as Tay's submission_id and as the external system's
idempotency key or merchant reference. Retrying an enqueue after an unknown
connection outcome must reuse both the identifier and the original canonical
job definition.
payment_id = "order-918:capture"

job = await capture_payment.enqueue(
    payment_id,
    "customer-42",
    10_000,
    submission_id=payment_id,
)
Represent money in the currency's smallest integral unit rather than binary
floating point. In this example 10_000 means 100.00 for a currency with two
fractional digits.
@tay.task(
    name="billing.capture.v1",
    retries=10,
    backoff="exponential",
)
async def capture_payment(
    payment_id: str,
    customer_id: str,
    amount_minor: int,
):
    return await provider.capture(
        customer_id=customer_id,
        amount_minor=amount_minor,
        idempotency_key=payment_id,
        merchant_reference=payment_id,
    )
The payment provider, not the Python return value, is authoritative for the
charge. Tay durably retains the terminal job state and its bounded successful
result until terminal-history compaction expires that job. Store the business
outcome in the authoritative external system or a transactional business
ledger; Tay's retained result is not a substitute for that ledger.
Crash cases
The stable key makes all relevant crash positions safe:
	A crash before the provider call causes a retry that performs the operation.
	A crash after the provider commits but before it replies causes a retry with
the same key; the provider returns the original operation rather than charging
again.
	A lost completion acknowledgement causes Tay to retry, but the same provider
key still identifies the original operation.

Provider lookup by merchant reference is useful for reconciliation:
@tay.task(name="billing.capture.v1", retries=10, backoff="exponential")
async def capture_payment(payment_id: str, customer_id: str, amount_minor: int):
    existing = await provider.find_by_reference(payment_id)
    if existing is not None:
        return normalize(existing)

    return await provider.capture(
        customer_id=customer_id,
        amount_minor=amount_minor,
        idempotency_key=payment_id,
        merchant_reference=payment_id,
    )
The preliminary lookup is not itself an exactly-once guarantee: two callers
could both observe absence. The provider must atomically enforce uniqueness of
the idempotency key or merchant reference.
Local transactional effects
When both the business state and the processed-operation ledger are in one
transactional store, apply them atomically. A unique operation key turns a Tay
retry into a no-op:
BEGIN;

INSERT INTO processed_operations (operation_id)
VALUES ('order-918:capture')
ON CONFLICT DO NOTHING;

-- Run only when the INSERT added the operation.
UPDATE accounts
SET balance_minor = balance_minor + 10000
WHERE id = 'customer-42';

COMMIT;
The insert and business mutation must be in the same transaction. Recording
"done" before or after a non-transactional external call only moves the crash
window; it does not remove it.
Unsupported exactly-once assumptions
Tay cannot prove whether an arbitrary external side effect occurred. If an API
offers no idempotency key, unique merchant reference, operation lookup, or
transactional integration, there is no way for Tay alone to guarantee both no
loss and no duplicate effect. Disabling retries chooses possible loss instead
of resolving the ambiguity.
For such integrations, use an authorization/capture protocol, a provider that
supports idempotency, or an explicit reconciliation process. Never use a fresh
submission_id or provider key when retrying the same business operation.


  

    Metrics and OpenTelemetry

Tay emits backend-neutral :telemetry events and ships a ready-made
Telemetry.Metrics catalogue. Tay does not start a public metrics endpoint or
an OpenTelemetry SDK: the host application keeps ownership of network exposure,
authentication, resource attributes, sampling, processors, and exporters.
Supervision
Add the gauge poller beside each Tay engine. The poller uses only bounded public
inspection APIs and reports tay.engine.up = 0 while an engine is unavailable.
It never scans retained history.
children = [
  {Tay,
   name: MyApp.Tay,
   data_dir: "/var/lib/my_app/tay",
   durability: :sync,
   validated_filesystem: true},
  Tay.Telemetry.poller_child_spec(
    id: MyApp.TayMetricsPoller,
    engines: [MyApp.Tay],
    period: 10_000,
    timeout: 1_000
  )
]
This example assumes an initialized store on a validated supported local Linux
filesystem; follow operations first.
For macOS development, use durability: :write instead.
Use distinct poller :id values when a supervision tree starts more than one
poller. A single poller can probe multiple atom-named engines.
Prometheus
Add the reporter to the host application's dependencies:
{:telemetry_metrics_prometheus, "~> 1.1"}
Then supervise its reporter with Tay's catalogue:
children = [
  Tay.Telemetry.poller_child_spec(engines: [MyApp.Tay]),
  {TelemetryMetricsPrometheus,
   metrics: Tay.Telemetry.metrics(),
   port: 9_568}
]
The reporter exposes /metrics. Bind and expose that endpoint only on a trusted
operations network. If the application already owns an HTTP endpoint, it may
instead run TelemetryMetricsPrometheus.Core and route the scrape response
itself.
Prometheus converts dotted catalogue names to conventional underscore names.
For example, tay.command.duration.seconds becomes a duration histogram and
tay.engine.up is the availability gauge.
OpenTelemetry
Public Tay calls emit the standard span event triplet:
	[:tay, :command, :start]
	[:tay, :command, :stop]
	[:tay, :command, :exception]

The metadata contains only :engine, :operation, and the finite :outcome
on completion. Install opentelemetry_telemetry in the host application and
attach Tay after the OpenTelemetry SDK has started:
{:opentelemetry_api, "~> 1.5"},
{:opentelemetry, "~> 1.7"},
{:opentelemetry_exporter, "~> 1.10"},
{:opentelemetry_telemetry, "~> 1.1"}
:ok = Tay.Telemetry.attach_opentelemetry(tracer_id: :my_app)
The bridge creates spans such as tay.insert, adds bounded tay.engine,
tay.operation, and tay.outcome attributes, and preserves any current parent span.
The host still configures OTLP and sampling. Detach it during custom runtime
reconfiguration with Tay.Telemetry.detach_opentelemetry/0.
For metrics through an OpenTelemetry Collector, point its Prometheus receiver
at the Tay reporter and export that metrics pipeline through OTLP:
receivers:
  prometheus:
    config:
      scrape_configs:
        - job_name: tay
          static_configs:
            - targets: ["app:9568"]

exporters:
  otlp:
    endpoint: observability-backend:4317

service:
  pipelines:
    metrics:
      receivers: [prometheus]
      exporters: [otlp]
Catalogue and cardinality
Tay.Telemetry.metrics/0 covers command counts/latency, job/queue/schedule
transitions, group-commit batch size and latency, job-state gauges, running and
unsettled execution counts, state/history bytes, segment count, admission-slot
use, schedule counts, and per-queue jobs/execution/concurrency/pause state.
Metric labels are intentionally bounded to configured engine/queue names and
finite operation/state/outcome values. Raw lifecycle events retain job_id or
schedule_id for targeted diagnostics, but Tay's metric catalogue never uses
those values as labels. Arguments, results, failures, schedule definitions,
storage paths, and worker payloads are never telemetry metadata.
Call Tay.Telemetry.events/0 to enumerate the stable event names. Custom
handlers execute synchronously in the emitting process, so they must remain
fast and must not perform blocking network I/O.
Operational gauges and alerts
The catalogue also exports:
	tay.queue.oldest_ready_age.seconds: age since the earliest eligible time of
an unclaimed job in each configured queue, including external-worker jobs.
A private ordered ready index avoids scanning the job table. Paused queues,
missing workers and intentional rate limits can all explain a growing age.
	tay.schedule.lag.seconds: maximum overdue active schedule occurrence. A
queue overlap policy intentionally increases this while the preceding job
is nonterminal. Cancelled schedules are excluded.
	tay.storage.last_checkpoint.timestamp.seconds: last successful checkpoint
Unix timestamp; zero until the first checkpoint. It survives recovery.
	tay.capacity.refused.count: known capacity refusals with finite reason
labels. Only approved budget names are exported; other reasons become other.

Example Prometheus rules cover unavailability, queued work, schedule
lag, capacity refusals and stale checkpoints. Adapt the thresholds to the
workload and disable the stale-checkpoint rule for intentionally idle engines or
hosts with periodic checkpoints disabled. Initial timestamp zero means no
checkpoint yet, rather than an old checkpoint. Counter names follow
TelemetryMetricsPrometheus.Core conventions without an automatic _total
suffix. Exporters that rename counters require matching rule names.


  

    Executor Protocol v1 and HTTP/JSON API

Tay's language-neutral executor boundary is a Unix-domain socket (UDS) on the
same host. Socket and directory permissions define who may submit, inspect,
cancel, and execute work. The socket is ephemeral and must stay outside the
durable data_dir. Set executor_socket: nil to disable it.
An optional Bandit HTTP/JSON listener exposes producer and worker operations from
the Engine. It is disabled by default. Set http_port (or TAY_HTTP_PORT in
standalone) to enable it. Plain HTTP is limited to loopback; a non-loopback bind
requires mTLS. Enabling HTTP disables the implicit Unix socket in both embedded
and standalone mode. Set an explicit executor_socket path (or
TAY_SOCKET_PATH) to enable both transports. An explicit executor_socket: nil
or TAY_SOCKET_PATH=off disables the socket.
Socket discovery
The Engine and SDKs resolve the same path in this order: explicit application or
SDK path, TAY_SOCKET_PATH, /run/tay/tay.sock when /run/tay exists, a usable
XDG_RUNTIME_DIR/tay/tay.sock, a usable TMPDIR/tay-<uid>/tay.sock, then a usable
/tmp/tay-<uid>/tay.sock. The same JSON fixtures test this contract in Elixir
and Python.
Automatic final directories other than the shared /run/tay are private
(0700), and the socket defaults to 0600; an explicit socket mode may be
0600 or 0660. Tay preserves the ownership and permissions of the shared
/run/tay directory; containers must share it through a volume. Directory
existence selects the shared path even before the socket is created. An access
failure reports that path and its OS error rather than silently switching to
another socket. Workers may mount the shared volume read-only; their UID/GID
must still permit directory traversal and socket access.
Tay removes only a verified stale socket at the resolved path and refuses to
replace a regular file. Explicit paths require a suitably owned parent
directory. A restart recreates the socket.
Wire format
Each message has a four-byte unsigned big-endian payload length followed by a
nonempty UTF-8 JSON object. executor_max_frame_bytes is checked before JSON
decoding. Values are bounded JSON null, booleans, finite numbers, strings,
arrays, and string-keyed objects; ETF, pickle, code loading, and shell execution
are not part of the protocol. Every envelope carries version: 1, a known
type, and a nonempty UTF-8 request_id of at most 128 bytes. Malformed or
oversized frames close only that connection. Correlated request failures use:
{"version":1,"type":"error","request_id":"request-1","error":{"code":"..."}}
Error objects may include backward-compatible diagnostic fields. In
particular, an enqueue admission refusal uses code: "capacity" and includes
the bounded capacity category in reason, such as "client_slots" or
"client_bytes".
The first request must be hello with mode: "client", "embedded", or
"worker", a runtime_id, and max_concurrency. Clients declare zero
concurrency; executors declare 1..65535. A successful handshake returns
hello_ok. Executors then register stable task keys with register_tasks and
may withdraw them with unregister_tasks:
{"version":1,"type":"hello","request_id":"hello-1","mode":"worker","runtime_id":"worker-1","max_concurrency":4}
{"version":1,"type":"register_tasks","request_id":"tasks-1","tasks":["billing.capture.v1"]}
Worker registrations, capacity, and reservations belong to the current live
connection or listener generation. They are not persisted. Successful results
for persistent jobs are durable, as described below.
Disconnect immediately removes the runtime's capacity. Jobs without a capable
executor remain ready without consuming an attempt, and later compatible work
in the same queue may still run.
Dispatch and producer requests
After a durable START, Tay sends execute with a job ID, task key, JSON args,
timeout, reservation ID, and execution ID. The executor acknowledges started
and reports succeeded with bounded JSON result, or failed with a bounded
error object. Reports must repeat both IDs; stale or mismatched completion is
rejected. cancel_execution is best effort. A disconnected in-flight task is
recovered as an infrastructure interruption and may run again; application
effects require idempotency or reconciliation.
{"version":1,"type":"execute","request_id":"execution-1","reservation_id":"reservation-1","execution_id":"execution-1","job_id":"0123456789abcdef0123456789abcdef","task":"billing.capture.v1","args":{"invoice_id":"inv-42"},"timeout_ms":30000}
Producer RPCs are enqueue, status, result, and cancel. Enqueue accepts a
stable task key, a JSON-object args, and options for id or submission_id,
one-time delay/run-at, retries, timeout, queue, durability (persistent or
volatile), and Event-v1 exponential backoff.
submission_id deterministically derives the stable job ID. If a reply is
lost after enqueue, the result is unknown: retry only with the same ID and
definition, never with a fresh submission ID.
A successful result always contains a result field; JSON null is a valid
stored value. result_missing means a completed job has no retained result
(for example, a trusted local worker whose return value was not stored).
task_cancelled and task_failed are terminal errors; result_not_ready
means the job is still pending. Core read failures return unavailable, never
an invented successful null. HTTP maps these to 410, 409, 409, 409 and 503,
respectively; not_found remains 404.
Job option names are id, submission_id, delay, delay_ms, run_at,
retries, timeout, timeout_ms, backoff, queue, and durability.
priority is unsupported. Delay/timeout use seconds, their _ms aliases use
integer milliseconds, and run_at is an absolute Unix millisecond timestamp.
Positive halfway milliseconds round away from zero; a rounded-zero timeout is
invalid. Timeout is at most 86,400,000 ms, retries are 0..65,534, and timestamps
fit Event-v2's nonnegative signed-64-bit range. Relative schedules are also
validated against the server clock when the job is constructed. Do not combine
id/submission_id, delay units, timeout units, or delay with run_at.
The shared catalog is clients/python/tests/fixtures/job_options_v1.json.
For persistent jobs, completion state and a size-bounded successful JSON return
value are durable. The value survives restart and is retained with its completed
job; compaction removes it when that job expires under terminal retention.
Volatile jobs and results remain in the current in-memory generation. Cron and interval
schedules created through schedule are also durable and can be cancelled
through cancel_schedule. Due occurrences retry temporary admission failure
with a stable job ID. A delivered occurrence advances only after durable job
admission; the skip policy can instead advance a due time without admitting a
job while an earlier occurrence is busy. Client redeclaration with the same stable declaration ID remains
idempotent. Registration and cancellation replies are sent only after the
schedule mutation is durably committed. A lost post-commit reply is reported as
unknown_outcome and is never retried automatically; reconcile it by reading
the durable schedule state or by explicitly repeating the same stable
declaration. The allow, skip (default) and queue overlap policies are enforced
against the preceding nonterminal occurrence and retained through compaction and
restart. queue retries the same due occurrence until admission is possible;
catch_up=all delivers missed occurrences serially, while latest coalesces
later missed times after delivery. skip advances without admitting a new job
while the previous job is busy. Custom retry curves, multi-host leases, and
exactly-once external effects are unsupported.
Schedule reads are schedules (reply schedules with a schedules array) and
schedule_status with schedule_id (reply schedule_status with a schedule
object). Each object includes definition fields, revision, next/last due times,
cancellation time and active_job_id; a missing schedule is schedule_not_found.
HTTP exposes POST /schedules, GET /schedules, GET /schedules/:id, and
DELETE /schedules/:id. Creation accepts the same fields as Protocol v1
schedule, excluding envelope fields. Both Python transports expose schedule,
every, schedules, get_schedule, and handle status/cancel. Missing schedules
map to HTTP 404, invalid declarations to 400, and unknown outcomes to 503.
List responses use bounded pages with next_cursor, as described below.
A declaration that cannot fit within the response byte limit returns an error;
ordinary lists can return a shorter page to stay within that limit.
HTTP/JSON producer API
The Bandit listener offers POST /jobs (enqueue), GET /jobs/:id (status),
DELETE /jobs/:id (cancel), and GET /jobs/:id/result (result). Enqueue accepts
{"task":"billing.capture.v1","args":{},"options":{}} with
Content-Type: application/json. Successful responses are JSON objects with
the equivalent Protocol v1 fields and type; enqueue returns HTTP 201.
Failures return {"error":{"code":"..."}} and an appropriate HTTP status.
The request and response body limit defaults to 1 MB.
The listener uses Bandit's current HTTP/1.1 and HTTP/2 defaults.
Plaintext loopback does not use socket file permissions: other processes on the
same host that can reach the port may use the producer API. Use mTLS or host
isolation when that trust boundary is too broad.
For remote access, configure http_ip, http_port, and all three
http_tls_certfile, http_tls_keyfile, http_tls_cacertfile options (or their
TAY_HTTP_* standalone equivalents). The CA authenticates client certificates;
all trusted clients currently have the same producer privileges. Restrict
network access and protect private keys. There is no per-client authorization
or certificate revocation checking.
HTTP workers
Workers register with POST /workers and a JSON body containing runtime_id,
tasks (capability names), capacity (1–256), and optional queue (default default).
The response contains an opaque worker_token. Subsequent worker requests send
Authorization: Bearer <worker_token>. POST /queues/:queue/claim long-polls
for up to 20 seconds and returns an execute or cancel_execution JSON event,
or HTTP 204 when no event is ready. POST /workers/started acknowledges an
execution; POST /workers/complete reports outcome: success with result,
or outcome: failure with a bounded error object. Both include the received
reservation_id and execution_id. DELETE /workers closes a session.
The session expires after 60 seconds without a claim. Lost sessions release
capacity and reconcile in-flight work through Tay's existing at-least-once
recovery path. Workers must keep polling while tasks run. HTTP workers require
HTTPS with mTLS when Tay listens on a non-loopback address. The token is a
session credential; keep it secret and never log it.
Bounded schedule reads
GET /schedules and the UDS schedules command return a bounded page with
schedules and nullable next_cursor. Optional limit is 1..100 (default 50);
pass the returned cursor to continue. Pages may be shorter to bound response
construction. Cursors are exclusive schedule IDs in lexical order, not snapshot
tokens; concurrent updates may appear on a subsequent read. A single declaration
still has to fit the configured response/frame limit. Python schedules() and
Elixir Tay.schedules() fetch pages automatically and retain their list interface;
use Tay.schedule_page() to consume individual pages. The Dashboard uses pages.
GET /schedules/:id / schedule_status use direct lookup.
Changing allow to skip or queue checks all active occurrences, including
older runs when the latest one already finished. Occurrence membership is
checkpointed. Legacy allow checkpoints without complete membership cannot safely
be tightened and return schedule_conflict; cancel that declaration and use a
new declaration ID for the stricter policy.


  

    Storage and recovery contract

This is the persistent-format reference for Tay 1.8. For setup, configuration,
backup and restore, start with operations. For supported
platforms and upgrade restrictions, see compatibility.
Tay has one authoritative append-only Store-v2 generation per Engine. Runtime ETS
indexes and the disk-backed terminal inspection index are disposable
projections, not a second source of truth. Record v1, Segment v1, and Event v1
are frozen framing and semantic contracts inside Store v2: changing their bytes
or meanings requires an explicitly versioned migration. The
committed binary fixtures under test/fixtures/storage/ and the Event literals
and SHA256SUMS under test/fixtures/events/v1/ are independent compatibility
anchors. Tests use those fixtures directly and never parse this page.
Physical formats
All multibyte fields are unsigned big-endian. A Record v1 has a 24-byte header:
	Byte offset	Field	Size in bytes
	0	Magic TAY\0	4
	4	Format version	1
	5	Record type	1
	6	Flags	1
	7	Payload schema	1
	8	Sequence	8
	16	Payload length	4
	20	Header CRC32C	4

The header is followed by the opaque payload and a four-byte record CRC32C.
The header CRC covers header
bytes 0..19; the record CRC covers those same bytes followed by the payload.
The hard payload maximum is 16,777,216 bytes, so complete record size is
28 + payload_length. Type 1..254 and schema 1..255 are physically
assignable even when their Event meanings are unknown. Zero or 255 type, zero
schema, nonzero flags, broken CRC, and invalid lengths are refused as specified
by the v1 codec. Physical decoding never authorizes semantic replay or repair.
New initialization publishes a STORE-V2 authority marker, an empty immutable
generation, and an atomic CURRENT pointer before reporting success. It never
creates data_dir/STORE or data_dir/segments. The STORE_ID is carried by the
V2 marker, manifest, CURRENT pointer, and every segment header/footer.
Store-v1 roots with data_dir/STORE and a root segments directory are not
supported by Tay 1.5 and later, including 1.8. They must be opened and migrated
by Tay 1.4.x before upgrading. Current versions never create, import, adopt, or
repair Store v1.
Store-v2 canonical segments live below the CURRENT epoch's segments/
directory and are named exactly 20
zero-padded decimal ID digits plus .tay, starting at ID 1 without gaps. A
segment has a 44-byte TAYS v1 header containing ID, first sequence,
STORE_ID, and CRC32C. A sealed segment ends with a 64-byte TAYF v1 footer
containing matching identity/coordinates, last sequence, record count, segment
CRC32C, and footer CRC32C. An active empty segment is exactly its 44-byte
header; an empty sealed segment is invalid. Records and segment IDs advance
contiguously. The physical segment size bound is 1 GB; the rotation target is
an operational setting, not a change to the format.
Event and recovery boundary
The frozen Event-v1 subset understands exactly type/schema pairs (1,1) through (6,1):
inserted, available, started, finished, cancelled, and retried. Payloads have
canonical bounded value encoding and immutable schema-1 field meanings.
Event v2 additionally assigns schema-2 pairs (7,2) through (10,2) to
schedule registration, schedule advancement, schedule cancellation, and
successful-result recording. Tay 1.8.0-rc3 adds (11,2) for delivery/skip advancement
with a persisted active_job_id, (12,2) for historical schedule checkpoints,
and (13,2) for new registration/state/checkpoints with the complete
active_job_ids set and membership_complete flag.
The checkpoint records definition, original logical revision, registration time,
next/last due times, cancellation time and occurrence membership. It preserves schedule
CAS identity across compaction, independently of physical record coordinates.
Earlier type/schema pairs and Record framing remain byte-for-byte unchanged.
Schema 2 keeps logical Event types 7 and 8
unambiguous from Store-v2's schema-1 snapshot and mutation record types.
The engine emits and projects these pairs during live operation, recovery, and
Store-v2 compaction. Store-v2 canonical bases retain schedules and the results
whose completed jobs survive terminal-retention filtering.
Physical readability of a different pair does not imply support. Worker and
queue identities are inert UTF-8 keys; persisted bytes never select Elixir
modules or create atoms. A future event field needs a new explicit schema and
literal fixtures, not an optional field in schema 1.
Recovery acquires the existing store and lock, validates every canonical byte
and sequence, then replays every complete understood event into a private
candidate. For Store v2 this is the canonical semantic snapshot followed by its
ordered tail, not all superseded journal history. Unknown semantics, invalid
transitions, missing history, corruption, or an incomplete tail stop the attempt
without publishing a partial candidate or mutating the source. A recovered
writer may activate only while retaining
the same ownership session and after full revalidation. There is no scan-ahead,
automatic torn-tail truncation, stage deletion, or writable-prefix salvage.
Inspection and copy catalogs do not grant activation authority.
Resource budgets for decoding, active candidate payload data, directory
traversal, and history admission are operational limits. Lowering them can
refuse an otherwise valid active workload but cannot redefine physical or
semantic validity. A larger budget permits a new complete inspection; it never
makes corrupt bytes valid. Job counts are not capped. Terminal history is
removed only by successful time-based compaction; active jobs are never
evicted. Individual log files must not be removed to reclaim capacity.


  

    Compatibility and limits

Store v2 supports the original "infinity" MANIFEST retention value and
canonical one-key Value maps for bounded retention: {"hours" => N}, with
N in 0..2_562_047_788_015, or {"minutes" => N}, with N in
0..153_722_867_280_912. Readers accept zero as a full-purge marker and normalize
the runtime policy to the one-hour minimum; new full-purge compactions persist
one hour directly. Framing versions, keys, CRC32C, and CURRENT's manifest
digest are unchanged. Readers that predate bounded retention may fail closed on
the map representation; do not use an older binary to open an epoch published
with bounded retention. Unknown forms are never converted to infinity or
repaired.
Record v1, Segment v1, and the six Event-v1 job lifecycle semantics remain fixed
compatibility contracts within Store v2, as described in
storage.
The committed record, segment, and Event literal fixtures are permanent test
anchors; they are not generated from the current encoder or parsed from public
documentation. A newer binary must read every older supported byte and
transition. An older binary must refuse an unsupported event pair or transition
without publishing partial state. Rollback is safe only if the old binary
understands all history written by the newer one.
Event v2 is the production semantic implementation. It contains the complete
frozen Event-v1 behavior, so old histories remain byte-for-byte readable
without a migration. New persisted semantics are added through V2-only,
explicitly versioned type/schema pairs; they never add optional fields or new
meanings to an Event-v1 schema.
Persisted worker and queue names are stable UTF-8 keys. Keep their trusted
mapping to compatible callbacks when application modules change. Removing a
mapping blocks affected jobs; it does not drop them. Immutable definitions
retain their original arguments, schedule, timeout, attempts, and retry policy.
Reusing an ID with different canonical definition bytes is a conflict;
resubmitting the same ID and definition reconciles it. A new Event field needs
an explicitly versioned schema and literal fixtures, never a silent addition
to schema 1. The local executor protocol adds no disk schema:
connection registrations and capacity are volatile; persistent job completion
and successful return values are durable.
Supported runtime and storage
	Build with Elixir 1.20, Erlang/OTP 29, and a C11 compiler. The consuming
release must be built for its target OS/architecture and compatible ABI;
releases are not cross-platform bundles.
	Strict :sync durability is Linux-only on an explicitly validated supported
local filesystem with truthful file/directory sync, locking, and
exclusive publication. The operator must set validated_filesystem: true;
the flag and a filesystem-type check are not hardware power-loss proof.
	macOS supports explicit development :write only, without a power-loss
claim. Windows, network/object storage, distributed store ownership, and
unvalidated production filesystems are unsupported. Production builds do
not silently downgrade to :write.
	Strict :sync journal group commit is optional and defaults to an immediate
per-event fsync (journal: [batch: [max_events: 1, interval_ms: 0]]).
Batches preserve record order and acknowledge a batch only after its fsync;
they do not change the on-disk format or recovery compatibility.
	External effects are at-least-once, not exactly-once. There is no live
backup, automatic torn-tail repair, or distributed store ownership. Remote
producers and workers connect through the mTLS HTTP/JSON API; the Engine and
its store remain single-node and single-writer. Durable
successful results are bounded JSON values retained with completed jobs, not
an authoritative business ledger. Store-v2 compaction is online during candidate
preparation and uses a fenced publication switch. The local Unix socket is a
same-host trust boundary.

Historical finite reference profile
The measured reference was Elixir 1.20.2 / OTP 29 on a validated local Linux
Btrfs test volume: 10,000 retained jobs with small encoded arguments, eight
offered callers, two queues with two credits each, 30,000 Events, and
19,385,044 canonical history bytes. This is a finite example, not a throughput,
recovery-time, arbitrary-device, or power-loss guarantee. Validate the actual
target and workload before deployment. That historical run used the following
workload values and limits. Legacy job/node counts are not enforced as limits
by Tay 1.8:
	Boundary	Value
	Encoded new-job arguments / payload	1,105 / 2,048 bytes
	Retained jobs / charged state bytes / nodes	10,000 / 80,000,000 / 1,000,000
	Canonical history / segment allowance	19,390,000 bytes / 5 coordinates
	Client admission	64 permits and 67,108,864 reserved request bytes
	Measured wake interval	50 ms

These values are explicit configuration policy, not source defaults or a
Cartesian combination of independent stress tests. The history ceiling is
only 4,956 bytes above the completed reference cohort before additional
retries and interruptions; it is not a sustainable unbounded workload. No
terminal job or ID was evicted in that historical reference workload. Current
bounded compaction can expire terminal jobs/IDs; see operations.
Monitor admission, free disk, backup space,
restart resources, and retained staging. A larger or different workload needs
new target-specific measurement, not deletion of individual segments.
Upgrade and restore
Drain and stop the old Engine, make a complete cold backup,
then inspect unchanged history with the target binary and sufficient budgets.
Start a fresh generation; do not carry forward ETS indexes, mutation revisions,
or pending RPCs. A complete event is replayed even if its caller never saw the
acknowledgement. If an old binary cannot understand all written history, it
must refuse rollback. Restoring an older backup is an explicit recovery-point
decision: later acknowledged jobs may be absent and effects may repeat. There
is no anti-rollback watermark or proof that a selected backup is the newest.
Tay 1.8 schedule events
The 1.8 reader accepts all preceding Store-v2 and Event formats. The new schedule
events were introduced in 1.8.0-rc3. Schedule delivery writes semantic pair
(11,2); current registration, cancellation, explicit advancement and compaction
write (13,2). Historical (12,2) checkpoints remain readable. These events
preserve logical revisions and active occurrence membership. Existing schedules
start enforcing their stored overlap policy (skip by default) on upgrade.
Earlier binaries reject the new pairs without writable activation. After these
pairs have been written, downgrade requires restoring a cold backup made before
the upgrade. Never replace only CURRENT or individual segment files.
Overlap governs job admission. skip keeps the preceding nonterminal job link
when several due occurrences are skipped. queue leaves the due time unchanged
until the preceding job and locally tracked execution settlement finish.
Cancellation does not cancel jobs already admitted by a schedule. Application
side effects retain Tay's at-least-once contract.
Shared budget and occurrence membership
The existing max_state_bytes now includes in-memory auxiliary data and admitted
payloads, with no new required configuration. Stores accepted under older job-only
accounting may require a larger value at recovery; refusal preserves storage and
reports the required/configured bytes. This is an operational budget, not RSS.
New schema-2 type 13 preserves complete occurrence membership. Types 7..12 keep
their frozen payloads. Older binaries refuse type 13; downgrade requires a cold
backup made before writing new events. Historical allow checkpoints whose full
membership was already lost remain readable but cannot be tightened in place.


  

    Changelog

Unreleased
1.8.1 — 2026-11-12
Fixed
	Respect the first allowed cron time for delay and start_at, including exact
minute boundaries and the Unix epoch.
	Reconcile repeated schedule declarations against durable Engine state after
cancellation through the Dashboard or Elixir API. Preserve the existing timer
when the durable declaration is unchanged.
	Restore Python task arguments correctly when ordinary parameters precede
*args, including defaults, positional-only and keyword-only parameters.
	Encode HTTP worker queue names as URL path segments and decode them on the
server, supporting slashes, spaces, reserved characters and Unicode.

Changed
	Release tay-client 1.4.4 with the argument-binding and HTTP queue fixes.

1.8.0 — 2026-11-02
Changed
	Promote the 1.8 release-candidate feature set to the stable version: durable
schedules over both transports, overlap policies, execution rate limits,
shared state-memory accounting, bounded results and worker diagnostics.
See the rc1–rc3 entries below for implementation and compatibility details.
	Release tay-client 1.4.3 with updated scheduling and transport documentation.

Added
	Add a disposable Docker soak with Python HTTP/Unix workers, retries,
persistent/volatile jobs, durable schedules, alternating crash/graceful
restarts, catalogued cold backup/restore and terminal-history compaction.
Preserve resource measurements and run status for long operational trials.
	Add a cross-version public-API upgrade fixture covering completed/delayed
jobs, durable schedules, compaction and restart after cold restore.

Fixed
	Require Phoenix.HTML 4.4 or later to address the attribute-name injection
advisory CVE-2026-117645.
	Align SDK, protocol and operations documentation with durable schedules over
HTTP and Unix sockets, persistent results, remote HTTP workers and automatic
retention/compaction.

1.8.0-rc3 — 2026-10-29
Added
	Enforce schedule allow, skip and queue policies against the preceding
nonterminal occurrences, including policy changes. Persist the active job link and reconcile interrupted
delivery with the unchanged deterministic occurrence ID.
	Add HTTP schedule registration, listing, inspection and cancellation, with
the same producer methods and handles in both Python transports. HTTP worker
decorators can reconcile durable startup schedules.
	Add bounded Engine-local queue/task execution rate limits and standalone
TAY_RATE_LIMITS JSON configuration. Only committed starts consume credit;
monotonic fixed windows reset with the Engine generation.
	Export oldest ready-job age, schedule lag, last checkpoint timestamp and
capacity-refusal reasons, with example Prometheus alerts.
	Add schema-2 semantic types 11 (schedule delivery), 12 (historical schedule state/checkpoint),
and 13 (complete occurrence membership checkpoints).
Checkpoints preserve logical schedule revisions and overlap links, including
while replaying concurrent compaction tails. Earlier binaries refuse these
events; downgrade after writing them requires restoring a prior backup.

Changed
	Release tay-client 1.4.2. Share schedule payload construction and validation
between decorators, Unix producers and HTTP producers. Keep cancelled startup
declarations withdrawn during automatic reconnect.
	Cache native compiler outputs by source, flags, compiler identity, OTP headers,
platform and Mix environment. Rebuild missing artifacts, publish outputs
atomically, and preserve the production/test-helper boundary on cached builds.
	Remove the obsolete non-Store-v2 live persistence and execution paths while
retaining historical Event decoding.
	Require full qualification and a passing performance regression gate for the
exact release candidate commit. Enable the comparison gate by default and
enforce a successful full qualification gate before container/PyPI publication.
Balance baseline/candidate trials in ABBA order with fresh VMs and retain
individual reports to separate filesystem drift from code regressions.
	Bound the release benchmark to eight in-flight jobs, exclude a warmup store,
and qualify two independent replicas per platform with eight trials and
10,000 measured jobs each. Refuse noisy cohorts above 10% relative MAD in
addition to the unchanged 20% regression threshold.

Fixed
	Use an explicit CA-verifying Python TLS probe for HTTPS qualification on
macOS and Linux. Check trusted-client acceptance, missing/untrusted-client
rejection, server CA trust and hostname validation independently of curl's
platform TLS backend. Generate fixture CA extensions from a private config
and verify the chain offline, avoiding duplicate extensions from OpenSSL
1.1.1 machine defaults.

	Wait for HTTP listener readiness and asynchronous post-compaction status
publication in integration tests instead of racing their startup/snapshot.

	Share max_state_bytes between jobs, schedules, retained results and admitted
operations. Reserve result and lifecycle headroom before accepting work; keep
cancellation and settlement available at capacity and preserve recovery limits.

	Bound schedule operation admission, page schedule lists and directly fetch one
declaration. Automatically paginate SDK lists and bound Dashboard/metrics reads.

	Preserve every active occurrence across policy changes and checkpoints; refuse
unsafe tightening of historical allow declarations with incomplete membership.

	Centralize schedule field validation, public projections and auxiliary event
classification.

	Remove the obsolete missing recovery-test path from qualification; retain
Store-v2 large recovery and large-segment coverage.

	Bound schedule intervals, timestamps, timer waits and UTF-8 declaration IDs.

	Classify proven online headroom refusals as deferred, preserving unknown
publication outcomes. Clean up test reservations even when allocation fails.

	Monitor coordinator operations so a failed asynchronous call cannot leave the
schedule operation queue permanently occupied.


Added
	Add JobHandle.wait_result and HTTPJobHandle.wait_result with one bounded
deadline, terminal errors, and cooperative local cancellation.
	Run HTTP and Unix-socket workers through the same tay worker CLI, preserving
tay-worker module:instance. Add read-only tay doctor diagnostics, exact
socket-discovery origin, mTLS checks and a bounded HTTP readiness endpoint.
	Compare candidate and previous-release throughput, enqueue/callback p95,
sampled RSS/BEAM memory and compaction time using the same public-API harness.
Qualification retains JSON/Markdown artifacts and supports an optional
regression gate with metadata/sample validation.

Fixed
	Distinguish actual JSON null results, missing retained values, cancelled jobs
and unavailable Core reads. Expose typed missing-result/cancellation SDK errors.
	Freeze the full job-options contract across Python and Elixir, rejecting
unsupported options, conflicting aliases, invalid limits and rounded-zero
timeouts before submission.
	Fence completions to their original HTTP token or Unix connection. Retire
stale async work and wait for synchronous HTTP work before session replacement,
preserving local capacity across Tay restart.

1.8.0-rc2 — 2026-10-28
Changed
	Discover the shared /run/tay/tay.sock automatically in the Engine and Python
SDK, including before the listener creates it. Docker workers retain a shared
socket volume but no longer need TAY_SOCKET_PATH for the standard layout.
	Use one transport-selection policy for embedded and standalone hosts. Enabling
HTTP disables the implicit Unix socket; an explicit socket path enables both.
Preserve the resolved endpoint and directory permissions when starting Engine.
	Extract Engine state and execution operations, Native Port framing and metadata
codecs, and explicit compaction-publication stages without changing wire or
storage formats. Clarify CRC32C implementation and native descriptor ownership.
	Update tay-client to 1.4.1 with shared task invocation, producer option
validation, and error formatting. Reject malformed false-like argument/options
values and duplicate decorated-task submission options consistently.
	Isolate Lifecycle command delivery and explicit state/operation structures.
Derive in-flight command counts from active permits and preserve FIFO, drain,
and stale-acknowledgement behavior within the same owner process.
	Define lifecycle operation transitions and model-check timeout/late-event
traces. Classify opaque driver failures after effects begin as unknown
outcomes, and cancel an expired policy drain consistently.
	Freeze requests and replies for all Native Port opcodes, including the
production/fault-helper capability boundary and malformed message handling.
	Avoid looking up the Unix UID for disabled, explicit, environment-selected,
and shared-runtime sockets.

Fixed
	Retry HTTP worker registration after connection loss, both at startup and
after session expiry, without replaying execution outcomes.
	Safely serialize task exceptions with invalid Unicode or failing __str__.
Apply finite positive transport timeouts and the same registration/retry
validation to HTTP and Unix-socket clients.
	Clear completed administrative phases from lifecycle status. Separate
operation coordination from command admission and Writer session/bootstrap
I/O from pure state construction. Remove the unused operation force field.
	Add successful Native Port payload contracts for reads, directory entries,
identities, write receipts, owner facts and filesystem space, exercised
against both the Native APIs and the production helper.
	Require Bandit 1.14.1 to address the HTTP/2 memory-amplification advisory
CVE-2026-116078.
	Keep result-delivery failures separate from user task failures; a lost success
notification no longer causes a contradictory failure notification.
	Allow remote cancellation after a synchronous task returns a loop-owned
awaitable, while keeping running synchronous thread work protected.
	Stop the HTTP worker claim loop and cancel/await its execution wrappers during
shutdown, preventing late completions after session revocation.
	Enforce error byte limits even for long Unicode exception class names, and
ensure text truncation terminates. Avoid repeated result normalization.
	Share HTTP/TLS validation, report socket startup failures with their path, and
reuse native cold-copy cleanup while preserving descriptor close order.
	Refresh strict-filesystem tests and TLS fixtures, and discover supported Python
interpreters consistently in integration tests.

1.8.0-rc1 — 2026-10-27
Changed
	Updated Bandit to 1.14.
	Updated Plug.Crypto to 2.2.1 to address CVE-2026-105963.
	Accelerated CRC32C with a portable C NIF, retaining the original Elixir
implementation for historical comparisons, with no runtime fallback.
Large updates run on dirty CPU schedulers;
checksum values, incremental registers and storage formats are unchanged.
	Compute Record header and full-record CRC32C in one NIF call during encoding,
continuing the payload checksum from the header register without concatenation.
	Generate native editor metadata with
mix tay.native.editor, independently
from native compilation and production builds.

1.7.0 — 2026-10-20
Changed
	Returned to one complete tay Hex package and one tay OCI image. HTTP and
Dashboard remain bundled, while the standalone Dashboard stays disabled by
default and starts only when TAY_ENABLE_DASHBOARD=true.
	Retained the transport-independent Protocol v1 and execution-boundary
improvements developed during the 1.6 series.

Fixed
	Avoided redefining the native Mix compiler task when Tay is loaded more than
once as a path or Hex dependency.
	Preserved JSON null worker results across Unix-socket and HTTP transports
by canonicalizing them to Elixir nil at the protocol boundary.

1.6.x — Experimental, withdrawn
	The tay_core / tay_http / tay package split was an unsuccessful
experiment: its operational and release complexity outweighed the small RAM
reduction. The 1.6 series is not recommended for production use. Stay on
1.5.3 until 1.7.0 is released, then upgrade directly to 1.7.x.

1.5.3 — 2026-10-18
Fixed
	Applied terminal-retention compaction to finished volatile jobs in the live
ETS projection, keeping dashboard history and in-memory accounting in sync.

1.5.2 — 2026-10-17
Changed
	Clarified the top-level source-of-truth contract for persistent Store-v2 jobs
and RAM-only volatile jobs.

Fixed
	Updated the standalone release smoke test to verify the Store-v2 STORE-V2
authority marker and CURRENT pointer across restart instead of expecting the
removed Store-v1 STORE marker.
	Removed a 100-ms timing assumption from the blocked-recovery lifecycle test so
slower Store-v2 startup still exercises the same synchronization boundary.

1.5.1 — 2026-10-17
Added
	Added immutable per-job :persistent and :volatile durability with
job-over-worker-over-global precedence. Volatile jobs share execution and
accounting machinery but remain entirely in the live ETS projection.
	Added global persistent-journal group commit with bounded event-count and
interval thresholds while retaining post-fsync acknowledgements.
	Updated tay-client to 1.4.0 with validated per-enqueue and decorated-task
durability options for both Unix-socket and HTTP producers.

1.5.0 — 2026-10-17
Changed
	Removed Store-v1 startup, recovery, migration, adoption, rollback, and native
helper support. Tay 1.5.0 opens Store-v2 storage only; upgrade older stores
with a 1.4.x release before installing 1.5.0.
	Initialized new storage directly with an empty Store-v2 generation and no
transient Store-v1 STORE marker or root segment directory.
	Reworked online compaction to reconstruct its checkpoint from the sealed
immutable Store-v2 generation at an exact durable frontier instead of copying
Engine ETS and terminal projections.
	Allowed Store-v2 automatic retention compaction to run with active execution.
	Centralized catch-up limits, capped the in-memory online delta at 65,536 events
and 64 MB, and exposed peak-delta, preparation, total, and net-reclamation
measurements.

Fixed
	Aligned the 10,000-job automatic-retention qualification with the online
compaction policy so active scheduled and available jobs cannot indefinitely
starve expired-history reclamation.

1.4.8 — 2026-10-17
Security
	Updated Bandit to 1.13.1 for the HTTP/1 authority-validation and HTTP/2
blocked-send fixes, removed the obsolete advisory exception, and restored
HTTP/2 support.

Changed
	Updated the Python client package to 1.3.2, corrected its public task-owner
typing, and made unsupported schedule operations fail explicitly.
	Added dependency auditing, Python 3.11–3.14 testing, Python static type
checking, and complete standalone workflow path triggers to CI.
	Kept production container examples on immutable version tags and separated
published-image usage from local image builds.

1.4.7 — 2026-10-16
Fixed
	Reclaimed transient startup and recovery heaps in the Engine, lifecycle
guardian, and executor server after readiness is published.

1.4.6 — 2026-10-15
Added
	Added live BEAM CPU utilization, online scheduler capacity, and run-queue
pressure to the Dashboard Overview with an explicit shared-runtime boundary.

Changed
	Replaced native reply-header offsets, field widths, and packet-allocation
growth values with named protocol constants and a shared big-endian encoder.

1.4.5 — 2026-10-15
Added
	Added human-readable, on-demand Dashboard details for storage records,
including explanations for encoded enum values and execution tokens.
	Added offset-cursor pagination for large segment inspections.

Changed
	Moved storage-record decoding out of the Engine command loop and added a
bounded preview cache so inspection work cannot delay job processing.
	Bounded decoded field and raw-payload rendering to keep Dashboard pages
responsive for large records.

Fixed
	Made the fault-injection lock-loss cleanup unambiguous so strict GCC builds
pass with -Werror=misleading-indentation.
	Removed the synchronous schedule-operation cycle between the Engine and
Executor Server. Registrations, advancements, and cancellations now retain
request order without blocking executor capacity polling, acknowledge only
durable commits, and report unknown outcomes without automatic retries.

1.4.4 — 2026-10-15
Changed
	Accelerated CRC32C with a table-driven implementation and added bounded
sequential read-ahead with direct reads for large records across recovery,
Store-v2 validation, and publication.
	Reduced native-helper allocation pressure with chunked write verification,
streamed reply bodies, reusable request storage, and geometrically grown
descriptor chains while preserving readback and durability checks.
	Combined append paths and avoided re-encoding records during segment
rotation; compaction estimates now measure snapshot payloads without
materializing them.
	Computed sealed-segment SHA-256 during the validation pass instead of reading
each source segment a second time.
	Bounded Dashboard segment inspection to the requested record limit, using
sealed footers or active Writer state for the total count.
	Standardized displayed and configured binary byte units as KB, MB, GB, and
TB, where every step is 1,024; standalone configuration no longer accepts
the KiB, MiB, or GiB suffixes.
	Updated the Python client package to 1.3.1 for its matching terminology
change and release artifact.
	Replaced native protocol and fault-injection magic numbers with named,
wire-stable constants and documented their meanings.

1.4.3 — 2026-10-15
Changed
	Dashboard storage-record inspection now identifies the related job or schedule,
revision, timestamp, and event summary. Decoded payload details can be expanded
inline, and job identifiers link to their job page.

1.4.2 — 2026-10-15
Security
	Disabled Bandit's HTTP/2 listener while a Hex release containing the fix for
GHSA-69m6-wcv4-rwcf is pending. The acknowledged advisory is not reachable
by Tay; HTTP/1.1 remains available.

Fixed
	Added the missing telemetry_metrics production dependency to the standalone
release lockfile.

1.4.1 — 2026-10-15
Added
	Added low-cardinality Telemetry.Metrics definitions for command latency,
durable transitions, group commits, engine resources, schedules, and queues.
	Added a supervised bounded poller for engine/queue gauge snapshots and an
optional opentelemetry_telemetry bridge for public-command spans.

Changed
	Public Tay commands now emit standard Telemetry start, stop, and
exception span events with bounded operation/outcome metadata.
	Updated transitive dependencies, including phoenix_pubsub to 2.4.1 and
makeup to 1.2.3.

1.4.0 — 2026-10-15
Added
	Enabled Event-v2 schema-2 schedule registration, advancement, cancellation,
and successful-result records across live persistence, Store-v1 recovery,
Store-v2 checkpoints, compaction, and restart recovery.
	Added durable schedule inspection/cancellation APIs and a Dashboard Schedules
page showing expression, next/last run, and lifecycle state.
	Added bounded physical record inspection for Dashboard storage segments,
including sequence, offset, semantic type, schema, and payload size.

Changed
	Successful remote-worker results now remain available after restart and are
removed when compaction removes their completed job.
	Schedule declarations no longer depend on a connected client replaying them
after an Engine or listener restart.

1.3.6 — 2026-10-14
Fixed
	Deferred the Engine and Writer full-GC pass until both active and running work
have drained, cancelled a pending idle reclaim when new work arrives, and
avoided repeatedly collecting an unchanged idle engine.
	Allowed a fenced offline checkpoint to finish after legitimate mutations
advance its source sequence while retaining the source-epoch fence, so an
actual epoch replacement is still rejected.
	Kept online-checkpoint ETS snapshot cleanup within its map-shaped reference
contract, eliminating an opaque table-identifier Dialyzer warning.
	Kept the live blocked-job count exact across retry and cancellation
transitions instead of repairing it only on restart.

Changed
	Added Dialyzer to continuous integration and the release qualification
checklist.
	Removed duplicate retained-definition byte accounting from Engine state; the
status metric now uses the compaction estimate's equivalent counter.

1.3.5 — 2026-10-11
Fixed
	Preserved the :ets.table() type across online-checkpoint snapshot creation,
ingestion, and cleanup so named tables and opaque table identifiers both
satisfy the ETS contract without ElixirLS/Dialyzer warnings.

Changed
	Reduced the Writer GenServer to API and callback routing by extracting its
configuration, state/fail-closed handling, recovery/activation lifecycle,
group-commit state, offline and online compaction orchestration, and physical
segment operations while retaining a single serialized native-port owner and
the existing durability/fault boundaries.
	Decomposed the Engine command owner into focused command, group-commit,
persistence, projection/accounting, and online-checkpoint modules. The Engine
remains the sole GenServer and ETS/runtime-state owner, preserving command
ordering, durability acknowledgements, and fail-closed generation fencing.

1.3.4 — 2026-10-11
Changed
	Made online Store-v2 checkpoints converge through bounded multi-round tail
catch-up while admission remains open. The final fence is requested only for
a small residual tail, and an overloaded builder abandons its candidate
without replacing or poisoning the live source epoch.
	Removed full ETS list/map duplication from live checkpoint ingestion and kept
full candidate replay outside the online publication fence. The fenced path
now syncs the bounded final delta, atomically publishes CURRENT, and performs
bounded authority validation; restart retains full canonical replay.
	Kept standalone container health green during normal online checkpoint
preparing and switching phases while still probing the configured transport.

Fixed
	Reopened the previous active segment and released queued enqueue calls after a
known pre-CURRENT candidate failure. Ambiguous CURRENT outcomes remain
fail-closed.
	Added bounded checkpoint catch-up and final-delta measurements, and made
compaction log messages identify their normalized event and reason.

1.3.3 — 2026-10-11
Fixed
	Changed periodic Store-v2 checkpoints to capture the live active and terminal
projections at an exact durable sequence frontier instead of replaying every
old journal segment. Checkpoints can now run with active jobs, preserve
concurrent mutations in the ordered tail, release their temporary ETS copy
after ingestion, and retain the existing verified atomic publication path.

1.3.2 — 2026-10-10
Fixed
	Made segment rollover constant-time with respect to retained history by
replacing foreground semantic replay with pinned identity, exact-size, CRC,
and successor-header validation. Durable file and directory sync barriers
remain unchanged.

1.3.1 — 2026-10-10
Added
	Added configurable strict-durability group commit for concurrent enqueue
requests via group_commit_interval_ms and standalone
TAY_GROUP_COMMIT_INTERVAL_MS, including batch telemetry, fault/shutdown
coverage, and a seven-interval throughput/latency benchmark recipe.
	Added standalone TAY_DEFAULT_QUEUE_CONCURRENCY configuration instead of a
hard-coded execution limit of 10 for the default queue.
	Added standalone TAY_CALLER_TIMEOUT_MS configuration and preserved a
bounded reason in HTTP unknown_outcome responses for diagnosis.
	Added optional periodic Store-v2 semantic checkpoints through
compaction: [checkpoint_interval: ...] and standalone
TAY_CHECKPOINT_INTERVAL_MS. Checkpoints publish a verified snapshot plus
ordered tail without blocking normal preparation-time admission, skip
unchanged state, defer while active jobs exist, and recover from the durable
sequence frontier. Standalone enables them every 60 seconds by default; 0
explicitly disables them.
	Made every Overview job-status card navigate to the Jobs page with its state
filter selected, including keyboard focus and visible hover/focus feedback.
	Released tay-client 1.3.0 with retries and backoff support on
TayHTTPWorker.task; decorator retry settings now also act as defaults for
Task.enqueue and can be overridden per submission.

Changed
	Split Engine configuration validation into named, thematic validators and
replaced unexplained numeric limits with documented module attributes.
	Defined zero Dashboard/API terminal retention as a one-shot full
terminal-history compaction; active jobs remain protected and the durable
future retention is clamped to the one-hour minimum.
	Decoupled tay-client releases from Tay versions. The release helper and
PyPI workflow now skip an unchanged Python client and require its independent
version to increase only when clients/python/ changes.

Fixed
	Kept the live active-memory charge ledger across online checkpoint adoption,
made retained-byte charging stable across Event-v1 and Store-v2 projection
fields, and fail closed on negative or divergent active accounting.
	Made enqueue wait through the short fenced checkpoint switch instead of
returning unavailable, bounded by the configured caller timeout.
	Added an idle full-GC pass for the Engine and Writer after the active workload
drains, releasing transient process heaps and binary references retained by a
large burst.
	Included the HTTP error code in Python ServerError messages when Tay does
not provide a human-readable reason, while retaining the structured code
and details attributes.
	Aligned the OCI health-check startup grace period with Tay's 15-minute
recovery deadline so large valid histories are not declared unhealthy while
replay is still in progress.
	Kept the selected Dashboard theme stable across LiveView refreshes and made
status cards use the complete dark palette during system-theme fallback.

1.3.0 — 2026-10-09
Changed
	Made Event v2 the production semantic implementation while preserving all
six frozen Event-v1 lifecycle schemas and literal bytes. The obsolete Event
v1 facade has been removed; runtime replay works entirely through Event v2.
	Reserved and validated Event-v2 schema-2 types 7 through 10 for future
durable schedule registration, advancement, cancellation, and successful
result recording. Runtime emission and recovery projection are not enabled in
this release.
	Added pull-request and main-branch CI for the Elixir and Python suites, and
made unsafe symlinked test data roots fail fast.
	Corrected the operations documentation for online compaction.

1.2.0 — 2026-10-08
Added
	Allowed TAY_MAX_STATE_BYTES to use integer decimal or binary size suffixes,
such as 5GB or 5GiB, while preserving plain-byte values.

1.1.1 — 2026-10-08
Fixed
	Restored spacing between Dashboard card grids and the explanatory text that
follows them.

1.1.0 — 2026-10-08
Changed
	Made Dashboard terminology and inline explanations understandable without
prior Erlang/BEAM knowledge, including job states, runtime memory, active-job
safeguards, and durable storage.
	Replaced the separate active-state byte and value-node limits with one
max_state_bytes budget. The estimate now uses the job's flat BEAM heap shape,
machine word size, retained canonical encoding, and binary payload bytes; the
former max_state_nodes option remains accepted but ignored for 1.x
configuration compatibility.
	Displayed byte values in the most readable binary unit, including KB for
sub-MB values and GB for large limits.

Fixed
	Preserved the expanded Storage files section across live data refreshes.

1.0.0 — 2026-09-30
Added
	Released the stable Tay 1.0 engine, Python client, standalone OCI image, and
optional LiveView dashboard.
	Stabilized the versioned storage formats, executor protocol, recovery
behavior, and documented compatibility contracts established during the
1.0.0 release-candidate series.

Changed
	Promoted the validated 1.0 operating profile from release candidate to the
stable 1.x release line.

1.0.0-rc.9 — 2026-09-30
Changed
	Removed active-job and terminal-history count limits. Both Dashboard counters
now show current counts without a maximum, and neither count can reject
admission or trigger pressure compaction.
	Kept terminal cleanup governed exclusively by the configured time retention;
active payload byte and value-node safeguards remain in place.
	Made a successful Dashboard compaction persist its selected terminal
retention in Store-v2 and override the startup environment on later restarts.
	Ran Dashboard-triggered compaction asynchronously so the LiveView remains
responsive while jobs continue to be accepted and executed.
	Buffered source-segment inspection during compaction preparation to avoid a
native storage round trip for every record.

Fixed
	Kept automatic compaction estimates available when persisted terminal
retention is infinite.

1.0.0-rc.8 — 2026-09-30
Fixed
	Preserved the durable availability-order frontier across online compaction so
concurrent inserts can be replayed after expired terminal jobs are removed.
	Kept Store-v2 manifests backward-compatible while authenticating the
allocator frontier for newly compacted epochs.

1.0.0-rc.7 — 2026-09-30
Fixed
	Allowed online compaction to replay epochs containing multiple valid
post-manifest source rotations instead of rejecting them as
source_segments_missing.
	Made compaction retries publish successfully after an earlier preparation
failure rotated the live tail while preserving the authoritative epoch.

1.0.0-rc.6 — 2026-09-30
Fixed
	Synchronized Engine's physical segment frontier with Writer's source
rotation before background compaction admits further mutations.
	Prevented valid post-rotation receipts from being rejected as
invalid_writer_receipt, which previously revoked the live generation while
compaction was preparing its candidate.
	Preserved fail-open behavior after a preparation failure even when online
compaction had first rotated a non-empty active tail.

1.0.0-rc.5 — 2026-09-30
Fixed
	Replayed Store-v2 segments through a bounded chunk cache instead of issuing
native-owner calls for every record, keeping Writer admission responsive
while online compaction prepares its candidate.
	Aborted failed pre-switch candidates without poisoning the authoritative
Writer or retiring the live Engine generation.
	Preserved the existing generation and returned lifecycle state to ready
when a background compaction builder fails before the atomic switch.

1.0.0-rc.4 — 2026-09-30
Fixed
	Moved online-compaction source recovery out of the Engine mailbox loop so
large terminal histories no longer block job admission and execution during
the preparing phase.
	Replayed immutable Store-v2 segments directly in the background compaction
builder instead of first materializing and copying the complete job map in
Engine at the start of preparation.
	Released transient recovery and compaction heaps in the processes that own
them, preventing terminal-history recovery memory from remaining allocated
after activation or compaction.
	Supported online compaction when the current Store-v2 tail is empty without
racing concurrent appends.

1.0.0-rc.3 — 2026-09-29
Fixed
	Kept terminal job payloads in the disk-backed projection while serving job
pages through a compact ordered inspection index.
	Loaded only the terminal jobs selected for the current cursor page instead
of folding and repeatedly sorting the complete terminal history.
	Released the temporary recovery heap before the Engine enters its
steady-state loop.
	Clarified that Dashboard state-capacity counters describe active-job
admission limits rather than measured runtime memory.

1.0.0-rc.2 — 2026-09-29
Fixed
	Throttled and coalesced Dashboard refreshes under transition-heavy workloads.
	Kept Dashboard filter controls and cursor pagination stable during live refreshes.
	Preserved HTTP enqueue rejection diagnostics, including capacity reasons.

1.0.0-rc.1 — 2026-09-29
Added
	Added ergonomic Python task decorators with stable automatic or explicit
public names, local registry lookup, argument serialization through
task.enqueue(), duplicate-name protection, and synchronous/asynchronous
handler execution.
	Added a production idempotency guide for at-least-once jobs and financial
operations.
	Added a repeatable Tay 1.0 readiness audit harness with explicit
PASS/FAIL/SKIP/UNKNOWN classification and isolated release artifacts.

Fixed
	Passed the parent test build's complete dependency code path to independent
BEAM VMs so whole-VM crash tests can start every Tay application dependency.
	Corrected the Python dependency audit to inspect the fully resolved input
without misclassifying command-line or environment failures as
vulnerabilities.

Changed
	Declared the documented single-node, single-writer contracts as the Tay 1.0
release-candidate surface. Record v1, STORE v1, Segment v1, Event v1, and the
existing fail-closed recovery policy remain unchanged.

0.15.2 — 2026-09-27
Changed
	Renamed the HTTP worker lifecycle methods to register() and
serve_forever() to make explicit that registration alone does not process
jobs. Kept start() and run() as deprecated compatibility aliases.

0.15.1 — 2026-09-27
Fixed
	Make the HTTP-only health test probe a listening TCP port without starting a
production-durability Store on the CI runner's unsupported /tmp filesystem.
Production standalone durability remains strict :sync.

0.15.0 — 2026-09-27
Changed
	Added mTLS-capable remote HTTP workers with long polling, execution
acknowledgements, bounded results, cancellation events, and session expiry.
	Allow standalone HTTP-only operation with TAY_SOCKET_PATH=off; the local
Unix socket remains available when local workers are desired.
	Added Python TayHTTPWorker for remote task execution and kept the local
socket client available. Named the Python HTTP response and worker limits.
	Merged the dashboard into the single tay Hex package and moved its release
host under standalone/; removed the separate dashboard package.

0.14.0 — 2026-09-27
Changed
	Replaced the gRPC/Go gateway with an optional Bandit HTTP/JSON producer API
in the Elixir Engine; Cowboy and cowlib are not dependencies.
	Added the Python HTTP/JSON producer client with mTLS support and consolidated
the container examples into one Compose file.

0.13.1 — 2026-09-26
Fixed
	Corrected Python client import ordering and formatting so the tagged source
passes its PyPI publication checks.
	Made optional gRPC and PKCS#12 dependency checks explicit at module scope.

0.13.0 — 2026-09-26
Added
	Added an opt-in gRPC producer API for enqueue, status, cancellation, and result retrieval.
	Added direct mTLS support for non-loopback gRPC listeners and Python clients,
including a single PKCS#12 bundle option in the Python SDK.

Fixed
	Enabled the dashboard endpoint in its HTTP test configuration and refreshed
nested dependency locks for the new Tay gRPC dependencies.

0.12.0 — 2026-09-25
Added
	Added online Store-v2 compaction with explicit compacting/preparing and
compacting/switching lifecycle phases.
	Added regression coverage proving admission and job execution continue while
a replacement epoch is built in the background.
	Added TAY_TERMINAL_RETENTION duration configuration for the standalone
runtime, including minute, hour, and day forms such as 30m, 24h, and 7d.
	Bundled the optional dashboard into the single tay OCI image, enabled with
TAY_ENABLE_DASHBOARD=true.

Changed
	Store-v2 compaction now rotates to a frozen frontier, builds its candidate in
a monitored background process, journals concurrent durable mutations, and
catches them up behind an atomic publication fence without restarting
the Engine.
	The first Store-v1 to Store-v2 adoption remains an explicit draining
migrating operation because the frozen v1 format has no safe online catch-up
boundary.
	The dashboard reports compaction and migration as storage-maintenance states
instead of presenting normal compaction as crash recovery.
	Container publication now produces only ghcr.io/andriisydorenko1904/tay;
the separate tay-dashboard image is retired.

0.11.3 — 2026-09-25
Changed
	Added a sustained-ingress regression test proving that a capacity-16 external
executor refills a queue to its concurrency limit of 10 while producers
continuously enqueue without pauses.
	Added one-command local benchmark profiles for lifecycle throughput,
schedule lag under load, cold recovery, storage rotation and replay.

Fixed
	Prevented sustained enqueue traffic from filling the Engine mailbox ahead of
executor completions and queue demand. Client admission remains unchanged,
while a guardian-owned FIFO now delivers one mutation at a time to the
already-serialized durable Writer and yields between append boundaries.
	Fixed benchmark JSON output for tuple-valued status fields such as terminal
retention and canonicalized macOS /tmp paths for native storage safety.

0.11.2 — 2026-09-25
Changed
	Python clients now retain successful schedule declarations and replay them
during every listener reconnect before advertising worker capacity or
reporting the connection as ready.
	Scheduled occurrences now use deterministic job IDs and remain pending while
admission is unavailable instead of being silently dropped under pressure.

Fixed
	Restored cron and interval declarations automatically after compaction or an
Engine restart while the declaring Python client remains alive.
	Prevented one-shot schedule ticks from disappearing when active-state
capacity is temporarily exhausted.

0.11.1 — 2026-09-25
Changed
	Automatic compaction now defers while active jobs exist, keeping ordinary
admission available during sustained workloads.
	Terminal-count pressure now compacts to an 80% low-water mark instead of the
exact configured maximum, preventing restart churn after each completion.
	The dashboard now explains a busy lifecycle-operation slot, displays unknown
capacity instead of false zeroes during recovery, and refreshes automatically
when the Engine becomes ready again.

Fixed
	Prevented terminal-history pressure from repeatedly taking Tay unavailable
while a large active workload was still being processed.
	Prevented a freshly loaded dashboard from remaining permanently empty after
mounting during the compaction restart window.

0.11.0 — 2026-09-25
Added
	Added a configurable max_terminal_jobs safety bound and standalone
TAY_MAX_JOBS, TAY_MAX_STATE_BYTES, TAY_MAX_STATE_NODES, and
TAY_MAX_TERMINAL_JOBS settings.
	Added dashboard runtime-memory and active/terminal capacity diagnostics.

Changed
	Split runtime state into a hot private-ETS projection for active jobs and a
disposable disk-backed projection for terminal inspection history.
	Made active admission limits apply only to actionable work; completed,
cancelled, and discarded jobs no longer consume hot job/byte/node capacity,
including after recovery.
	Kept filtered statistics, queues, job lookup, retry, and bidirectional
pagination available across both projections.

Fixed
	Prevented large completed/discarded histories from permanently rejecting new
jobs with retained_nodes or retained_jobs.
	Added pressure-triggered compaction that retains the newest bounded terminal
history without waiting for normal age, size, ratio, or cooldown gates.

0.10.0 — 2026-09-24
Added
	Added a bounded catalog of the 128 newest canonical storage segments to the
Engine status snapshot.
	Added a collapsible dashboard table with each segment's canonical filename,
active/sealed state, size, record count, and sequence range.
	Added bounded free, claimed, reserved, and submitted client-slot
counts to the Engine status snapshot.
	Added a backward-compatible machine-readable capacity reason to Protocol v1
error responses and preserved it in Python ServerError.details.
	Added deploy-helper.sh to publish the version-matched container images and
Python client through their GitHub Actions workflows.

Changed
	Moved normal command replies to the lifecycle Guardian so it releases the
exact submitted permit before making success or error visible to the caller.
	Expanded the project README with clearer architecture, installation, and
deployment guidance.

Fixed
	Fixed fast sequential producers transiently exhausting client_slots
because successful replies could previously race ahead of permit release.

0.9.9 — 2026-09-24
Added
	Added canonical history size in MB, segment count, and configured terminal
retention to the dashboard Overview page.
	Added an explicit retention-hours control to manual dashboard compaction.
	Exposed the configured compaction terminal retention in the bounded Engine
status snapshot.

Changed
	Manual dashboard compaction now reports the selected retention alongside the
number of removed and retained jobs and reclaimed bytes.
	Clarified that retention is time-based rather than a disk quota and that the
displayed canonical history excludes temporary compaction headroom.

0.9.8 — 2026-09-24
Added
	Added a light/dark dashboard theme that follows the operating-system setting
by default and can be overridden with a persistent theme control.
	Added state-specific colors throughout job, queue, and overview displays.
	Added a confirmation-protected manual compaction action on the Overview page
with a human-readable completion summary.

Changed
	Replaced raw diagnostic maps with readable outcome titles and explanations;
compact version/code data remains available under Technical details.
	Removed the redundant Apply filters button because LiveView applies state,
queue, and partial worker filters as they change.

0.9.7 — 2026-09-24
Added
	Added exact filtered job totals and opaque previous/next/last cursors to the
public inspection response.
	Added complete dashboard navigation for first, previous, next, and last pages,
including current/total page and visible/total job counts.

Changed
	Made filtered cursor pages contain matching jobs up to the requested limit,
including sparse partial-worker matches.
	Kept version-one job cursors readable while emitting the bidirectional
version-two cursor format.

Fixed
	Fixed the dashboard's one-way pagination, which previously provided no way to
return to earlier pages or jump to the final page.

0.9.6 — 2026-09-23
Changed
	Gave dashboard package publication its own committed lock file so switching
from the local Tay checkout to the Hex dependency no longer mutates the
development lock.
	Required Tay 0.9.5 or newer for dashboard partial worker-key filtering while
allowing dashboard releases to version independently from the core package.

0.9.5 — 2026-09-23
Added
	Added partial worker-key filtering to the inspection API and dashboard while
preserving cursor/filter binding.

Fixed
	Made stable schedule declarations idempotent so periodic reconciliation no
longer resets interval timers or triggers a job on every reconciliation pass.

0.9.4 — 2026-09-23
Fixed
	Included the JSON codec required by Phoenix LiveView in the standalone
dashboard release, preventing WebSocket joins from crashing after upgrade.
	Parsed URL-encoded query parameters in the standalone endpoint so filters and
cursor links also work during static and non-JavaScript navigation.

0.9.3 — 2026-09-23
Added
	Added dashboard version, lifecycle context, attempt semantics, and readable
diagnostic-code descriptions to job details.

Fixed
	Fixed LiveView origin validation behind Docker port publishing and reverse
proxies while retaining same-origin protection.
	Made job filters usable with both live events and ordinary GET submission,
restored no-JavaScript cursor navigation, and exposed page position.
	Prevented executor connection send failures from being misclassified as
protocol error codes and crashing the connection process.

0.9.2 — 2026-09-23
Fixed
	Fixed standalone dashboard LiveView connections when accessed through local
loopback aliases such as 127.0.0.1, restoring interactive job filters.
	Changed job cursor pagination to use LiveView patch navigation and added
regression coverage for distinct pages and filtered results.

0.9.1 — 2026-09-23
Added
	Added the dashboard-enabled OCI distribution with one Tay Engine, the
Executor Protocol Unix socket, and a self-contained Phoenix LiveView UI.
	Added a Compose example, non-root/read-only runtime hardening, Engine and HTTP
smoke coverage, multi-architecture GHCR publishing, and complete deployment
documentation.
	Kept built-in HTTP Basic authentication optional and disabled by default;
deployments may enable it with a paired username/password or rely on their
private network, loopback binding, VPN, or trusted ingress boundary.

0.9.0 — 2026-09-23
Added
	Added an official minimal standalone OTP release and Debian-slim production
image for non-Elixir Executor Protocol v1 clients, without changing the Hex
package or embedded startup contract.
	Added strict runtime environment parsing, Engine-plus-UDS readiness checks,
non-root/read-only container support, a generic Python worker Compose example,
release/container lifecycle tests, and stable/prerelease-aware GHCR publishing.

0.8.1 — 2026-09-22
Added
	Added the opt-in Engine option initialize: :if_missing for embedding
applications that need first-start creation of a genuinely missing store.
	Kept the default existing-only startup model and fail-closed recovery: an
existing, corrupt, partial, unsupported, inaccessible, or busy store is never
reinitialized, repaired, replaced, truncated, or used as a bootstrap signal.
	Added an atomic native ownership operation that creates the owner lock only
when it creates the final storage root, preventing Engine-level TOCTOU checks.

0.8.0 — 2026-09-22
Added
	Added the stable, bounded public inspection API: cursor-paginated job listing,
incremental state statistics, and public queue runtime snapshots.
	Added generic payload-bounded job-transition and queue-control telemetry.
	Added the separately published optional tay_dashboard Phoenix LiveView
package with overview, job filtering/details, retry/cancel, queue controls,
live refreshes, host-router integration, and explicit authentication guidance.
	Preserved all frozen durable storage formats and kept Phoenix, LiveView, Plug,
HTML, and JavaScript dependencies out of the core tay package.

0.7.1 — 2026-09-22
Fixed
	Fixed a circular GenServer.call deadlock between executor dispatch and
completion on connections with capacity greater than one. Outbound delivery
is now mailbox-ordered without synchronously blocking the executor server;
durable-start ordering, completion acknowledgements, disconnect recovery,
reservation cleanup and at-least-once execution semantics are preserved.
	Added a deterministic capacity-two dispatch/completion overlap regression
test and a concurrent multi-capacity stress test.

0.7.0 — 2026-09-21
Added
	Executor Protocol v1 now has automatic, cross-language local socket discovery:
explicit path, TAY_SOCKET_PATH, XDG runtime, TMPDIR, then per-UID /tmp.
Normal Engines and Tay() therefore connect without socket configuration;
automatic directories are private and executor_socket: nil is the explicit
listener opt-out. Stale cleanup now verifies the Unix socket file type before
unlinking and refuses arbitrary filesystem objects.
	Added an opt-in, Unix-domain-socket-only Executor Protocol v1 listener with
bounded framed JSON, explicit hello/register/capacity lifecycle, per-task
dispatch selection, durable enqueue/status/cancel bridging, timeout fencing,
disconnect recovery and bounded live-generation result retention.
	Added the separately packaged, stdlib-only clients/python SDK. It supports
producer, embedded and dedicated worker modes, task decorators, reconnecting
task registration, JSON validation, bounded result/error reporting and the
tay-worker entry point.
	Preserved the frozen Record/Segment/Event v1 format. Result values are not
invented as Event-v1 fields: only completion is durable, while successful
values are retained up to executor_max_results in the current listener
generation. Durable periodic scheduling and custom retry policies remain
deferred.
	Centralized the immutable Event-v1 retry delay/jitter constants so all retry
producers and interval checks use the same frozen policy.

0.5.0 — first public preview
Added
	Durable single-node job core: frozen Record v1 and Segment/STORE v1 framing,
canonical Event v1 semantics, an authoritative append-only log, bounded
admission, same-ID insertion reconciliation and disposable ETS projections.
	Supervised execution lifecycle: scheduling, automatic bounded retries,
revision-checked cancellation/manual retry, queue pause/resume, drain and
explicit fresh-generation stop/restart. Worker effects are at-least-once;
neither exactly-once external effects nor multi-node execution is supported.
	Fail-closed recovery: complete contiguous understood events replay even when
prior caller acknowledgements are unknown. Torn, corrupt or unsupported
history preserves evidence and refuses writable activation; no automatic
tail repair, truncation or partial-state publication is provided.
	Qualification: unchanged binary/Event fixtures, macOS development and
validated Linux/Btrfs strict-sync ordinary suites, ASan/UBSan, independent
crash/race and cold-restore tests, detached consumer releases, 10,000-job
reconstruction, 1 GB physical recovery, 300-segment tests and the measured
benchmark scenarios. The R5 profile is finite and target validation is
required; see compatibility and limits.
	Limitations: no hardware-independent power-loss certification, automatic
repair, live backup, retention/compaction, distributed execution or arbitrary
workload/OS/filesystem support. Phase 11 snapshots/retention/compaction and
Phase 12 orchestration/uniqueness remain deferred.

Earlier v0.1.0–v0.4.0 Git tags mark development milestones, not prior public
Hex releases. See compatibility and
operations for the supported release boundary.


  

    Commercial licensing

Tay is available under the Elastic License 2.0 at no cost for internal use,
development, redistribution, and use as infrastructure inside an ordinary
commercial product or SaaS application.
The Elastic License 2.0 does not permit providing Tay itself, or a substantial
set of Tay's features or functionality, to third parties as a hosted or managed
service. A separate commercial license is required for that use.
To discuss a commercial license, open a licensing inquiry in the project's
GitHub Issues after the repository becomes public. Do not include confidential
business information in a public issue; request a private contact channel.
This document is explanatory and does not replace or modify the terms in
LICENSE.


  

    
Tay 
    



      
An embedded background job engine supporting persistent and volatile jobs.
For persistent jobs, the append-only Store-v2 journal is authoritative and
ETS indexes are disposable projections rebuilt during recovery. Volatile jobs
use the same state machine and execution paths but exist only in RAM/ETS,
never enter persistent storage, and disappear when the Engine's in-memory
state is lost.
Start an Engine explicitly; application startup only validates configuration
and starts an empty supervisor.
Tay supports selective-durability insertion, supervised multi-queue execution,
scheduling, retries, revision-checked cancellation and manual retry, volatile
queue controls, drain, and explicit fresh-generation stop/restart. Callback
effects are at-least-once, not exactly-once. Cancellation durably fences future
persistent outcomes before best-effort termination; volatile cancellation is
enforced only by the current in-memory state. Neither can reverse external
effects.
Physical framing validity is separate from Event support and state replay.
Torn, corrupt or unsupported history preserves evidence and refuses writable
activation; there is no automatic repair or partial-state publication.
Submitted calls with lost replies can have unknown outcomes and are not
automatically retried.
By default, initialize storage explicitly with Tay.Storage.initialize/1, then
supervise Tay.child_spec/1. Callers may opt into initialize: :if_missing
to initialize only a genuinely missing root before normal recovery. It is
never a repair or recovery fallback. Engine options are not :tay application
environment keys.
:sync requires an explicitly validated Linux filesystem; explicit :write
is a development mode and is never described as durable.

      


      
        Summary


  
    Functions
  


    
      
        cancel(id, options \\ [])

      


        Durably cancels an eligible job. Options are :name, :timeout, and
:expected_revision (the opaque token from a job view). If the revision option
is omitted, lookup captures it once. A timeout after submission is an unknown
outcome carrying that exact token; reconcile explicitly before a new command.



    


    
      
        cancel_schedule(id, options \\ [])

      


        Durably cancels a recurring schedule.



    


    
      
        child_spec(options)

      


    


    
      
        compact(options \\ [])

      


        Builds a Store-v2 replacement in the background while ordinary admission and
execution continue, then performs a fenced epoch switch. Uses the Engine's
bounded terminal retention by default. Administrative
terminal_retention: :infinity retains all jobs; {:minutes, n} or
{:hours, n} overrides the bounded duration. Zero removes every terminal job
while preserving all active jobs. No override bypasses the
publication fence, headroom, or exact validation.



    


    
      
        default_name()

      


        Returns the registered name used by Tay APIs when :name is omitted.



    


    
      
        drain(options \\ [])

      


        Rejects new inserts/claims and waits for durable settlement and local task death.
Queued jobs need not execute. Timeout leaves the Engine draining. A submitted
transport timeout is an unknown control outcome, never implicit resumption.



    


    
      
        enqueue(task, args, options \\ [])

      


        Enqueues a portable task for a currently configured Protocol v1 listener.



    


    
      
        get_job(id, options \\ [])

      


    


    
      
        get_schedule(id, options \\ [])

      


        Returns a recurring schedule directly by identifier.



    


    
      
        insert(job, options \\ [])

      


    


    
      
        insert(worker, args, options)

      


    


    
      
        jobs(options \\ [])

      


        Returns a bounded, cursor-paginated page of public job views.



    


    
      
        pause_queue(queue, options \\ [])

      


        Stops new claims for a configured queue after the accepted barrier. Volatile.



    


    
      
        queues(options \\ [])

      


        Returns configured queues and their current volatile runtime state.



    


    
      
        restart(options \\ [])

      


        Explicitly replaces the execution generation using fresh full recovery and the
original validated startup configuration. Never replays a pending client RPC.
Options: name, timeout, force. Change configuration via host-child replacement.



    


    
      
        resume_queue(queue, options \\ [])

      


        Resumes a configured queue; it does not undo an Engine drain.



    


    
      
        retry(id, options \\ [])

      


        Expedites retryable work or starts a new cycle for discarded work, retaining
its immutable definition. Uses the same options and one-capture revision
semantics as cancel/2. Completed/cancelled/available/executing jobs conflict.



    


    
      
        schedule_page(options \\ [])

      


        Returns one bounded page of schedules. Options: limit (1..100), cursor.



    


    
      
        schedules(options \\ [])

      


        Returns durable recurring schedules, fetching bounded pages internally.



    


    
      
        start_link(options)

      


    


    
      
        stats(options \\ [])

      


        Returns an efficient count snapshot for every public job state.



    


    
      
        status(options \\ [])

      


    


    
      
        stop(options \\ [])

      


        Drains then stops the execution generation, retaining its host-supervised
lifecycle coordinator. force: true explicitly skips drain and revokes active
execution; it is not a successful drain. Options: name, timeout, force.



    


    
      
        storage_records(segment_id, options \\ [])

      


        Returns bounded physical metadata and decoded inspection previews for one storage segment.



    





      


      
        Functions


        


    

  
    
      
    
    
      cancel(id, options \\ [])



        
          
        

    

  


  

Durably cancels an eligible job. Options are :name, :timeout, and
:expected_revision (the opaque token from a job view). If the revision option
is omitted, lookup captures it once. A timeout after submission is an unknown
outcome carrying that exact token; reconcile explicitly before a new command.

  



    

  
    
      
    
    
      cancel_schedule(id, options \\ [])



        
          
        

    

  


  

Durably cancels a recurring schedule.

  



  
    
      
    
    
      child_spec(options)



        
          
        

    

  


  


  



    

  
    
      
    
    
      compact(options \\ [])



        
          
        

    

  


  

Builds a Store-v2 replacement in the background while ordinary admission and
execution continue, then performs a fenced epoch switch. Uses the Engine's
bounded terminal retention by default. Administrative
terminal_retention: :infinity retains all jobs; {:minutes, n} or
{:hours, n} overrides the bounded duration. Zero removes every terminal job
while preserving all active jobs. No override bypasses the
publication fence, headroom, or exact validation.

  



  
    
      
    
    
      default_name()



        
          
        

    

  


  

Returns the registered name used by Tay APIs when :name is omitted.

  



    

  
    
      
    
    
      drain(options \\ [])



        
          
        

    

  


  

Rejects new inserts/claims and waits for durable settlement and local task death.
Queued jobs need not execute. Timeout leaves the Engine draining. A submitted
transport timeout is an unknown control outcome, never implicit resumption.

  



    

  
    
      
    
    
      enqueue(task, args, options \\ [])



        
          
        

    

  


  

Enqueues a portable task for a currently configured Protocol v1 listener.
task is a stable UTF-8 capability name, not an Elixir module name.  args
must be a JSON-compatible string-keyed map.  A supplied 128-bit lowercase
hexadecimal :id is also the idempotency key: repeat the exact submission
after an unknown outcome rather than allocating another ID.

  



    

  
    
      
    
    
      get_job(id, options \\ [])



        
          
        

    

  


  


  



    

  
    
      
    
    
      get_schedule(id, options \\ [])



        
          
        

    

  


  

Returns a recurring schedule directly by identifier.

  



    

  
    
      
    
    
      insert(job, options \\ [])



        
          
        

    

  


  


  



  
    
      
    
    
      insert(worker, args, options)



        
          
        

    

  


  


  



    

  
    
      
    
    
      jobs(options \\ [])



        
          
        

    

  


  

Returns a bounded, cursor-paginated page of public job views.

  



    

  
    
      
    
    
      pause_queue(queue, options \\ [])



        
          
        

    

  


  

Stops new claims for a configured queue after the accepted barrier. Volatile.

  



    

  
    
      
    
    
      queues(options \\ [])



        
          
        

    

  


  

Returns configured queues and their current volatile runtime state.

  



    

  
    
      
    
    
      restart(options \\ [])



        
          
        

    

  


  

Explicitly replaces the execution generation using fresh full recovery and the
original validated startup configuration. Never replays a pending client RPC.
Options: name, timeout, force. Change configuration via host-child replacement.

  



    

  
    
      
    
    
      resume_queue(queue, options \\ [])



        
          
        

    

  


  

Resumes a configured queue; it does not undo an Engine drain.

  



    

  
    
      
    
    
      retry(id, options \\ [])



        
          
        

    

  


  

Expedites retryable work or starts a new cycle for discarded work, retaining
its immutable definition. Uses the same options and one-capture revision
semantics as cancel/2. Completed/cancelled/available/executing jobs conflict.

  



    

  
    
      
    
    
      schedule_page(options \\ [])



        
          
        

    

  


  

Returns one bounded page of schedules. Options: limit (1..100), cursor.

  



    

  
    
      
    
    
      schedules(options \\ [])



        
          
        

    

  


  

Returns durable recurring schedules, fetching bounded pages internally.

  



  
    
      
    
    
      start_link(options)



        
          
        

    

  


  


  



    

  
    
      
    
    
      stats(options \\ [])



        
          
        

    

  


  

Returns an efficient count snapshot for every public job state.

  



    

  
    
      
    
    
      status(options \\ [])



        
          
        

    

  


  


  



    

  
    
      
    
    
      stop(options \\ [])



        
          
        

    

  


  

Drains then stops the execution generation, retaining its host-supervised
lifecycle coordinator. force: true explicitly skips drain and revokes active
execution; it is not a successful drain. Options: name, timeout, force.

  



    

  
    
      
    
    
      storage_records(segment_id, options \\ [])



        
          
        

    

  


  

Returns bounded physical metadata and decoded inspection previews for one storage segment.

  


        

      


  

    
Tay.Application 
    



      
Starts Tay's storage-free supervision foundation.
Configuration is validated before the empty Tay.Supervisor is started.
No storage directories are created and no workers are dispatched.
Production startup requires an explicitly configured data directory. Engine
recovery, storage ownership and worker execution start only when a host
application explicitly supervises Tay.child_spec/1.

      




  

    
Tay.Config 
    



      
Loads and validates Tay's foundation configuration without storage I/O.
Supported options:
	:data_dir — a nonblank UTF-8 path without NUL bytes, or nil when
unconfigured. Relative paths are expanded against the current working
directory when configuration is loaded. Expansion is lexical: it does
not resolve symlinks, create directories, or verify permissions.
	:queues — a keyword list of unique atom names and positive integer
concurrency limits, defaulting to [default: 10]. [] is allowed.
	:durability — default job durability, :persistent (the default) or
:volatile.
	:journal — global persistent-journal batching configuration.

This module has no default storage path. This repository supplies provisional
dev/test paths in config/config.exs; these are not production storage-location
semantics. An unconfigured path is accepted by development/test application
startup only. Production startup requires an explicitly configured path.
Unknown and duplicate options are rejected. Queue strings are not converted
to atoms. Storage-session durability (:sync or development-only :write)
remains an Engine/Storage option and is distinct from job durability.

      


      
        Summary


  
    Types
  


    
      
        error()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        load()

      


        Reads the current :tay application environment and validates it.



    


    
      
        new(options)

      


        Validates options and normalizes a configured path without changing the
application environment or touching storage.



    


    
      
        validate_startup(config, environment \\ :dev)

      


        Enforces the production storage-location requirement without filesystem I/O.



    





      


      
        Types


        


  
    
      
    
    
      error()



        
          
        

    

  


  

      

          @type error() :: {:invalid_config, atom(), String.t()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tay.Config{
  data_dir: String.t() | nil,
  durability: :persistent | :volatile,
  journal: keyword(),
  queues: [{atom(), pos_integer()}]
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      load()



        
          
        

    

  


  

      

          @spec load() :: {:ok, t()} | {:error, error()}


      


Reads the current :tay application environment and validates it.
Values are read on each call, rather than captured at compile time.

  



  
    
      
    
    
      new(options)



        
          
        

    

  


  

      

          @spec new(keyword()) :: {:ok, t()} | {:error, error()}


      


Validates options and normalizes a configured path without changing the
application environment or touching storage.

  



    

  
    
      
    
    
      validate_startup(config, environment \\ :dev)



        
          
        

    

  


  

Enforces the production storage-location requirement without filesystem I/O.

  


        

      


  

    
Tay.Dashboard 
    



      
The optional Phoenix LiveView dashboard for Tay.
Tay Dashboard renders bounded job, queue, and state inspection through Tay's
public API. It can retry or cancel eligible jobs, pause or resume queues, and
explicitly run retention-aware compaction. It does not read Store files or
private Engine state.
Mount the dashboard with Tay.Dashboard.Router.tay_dashboard/2 inside a
browser pipeline that enforces administrator authentication:
import Tay.Dashboard.Router

scope "/admin" do
  pipe_through [:browser, :require_admin]
  tay_dashboard "/tay"
end
The package does not start an HTTP server. Applications that do not already
have Phoenix can instead use the dashboard-enabled OCI image described in
the container deployment guide.
Security
Anyone who can reach the mounted routes can see job arguments and use the
available administrative actions, including irreversible removal of expired
terminal jobs during compaction. Authentication and authorization belong to
the embedding application; the router macro deliberately adds neither.
Consistency
LiveViews receive bounded telemetry refresh hints and repeat bounded public
queries. Cursor pages are weakly consistent while jobs change. The UI treats
stale revisions and unavailable Engines as visible operational errors.

      




  

    
Tay.Dashboard.Router 
    



      
Phoenix router integration for Tay Dashboard.
Import this module into a Phoenix router and call tay_dashboard/2 inside a
scope. The surrounding pipeline must provide sessions, LiveView support, and
the application's administrator access policy.

      


      
        Summary


  
    Functions
  


    
      
        tay_dashboard(path, options \\ [])

      


        Mounts Tay Dashboard at path.



    





      


      
        Functions


        


    

  
    
      
    
    
      tay_dashboard(path, options \\ [])


        (macro)


        
          
        

    

  


  

Mounts Tay Dashboard at path.
The optional :engine value is the registered name of the Tay Engine to
inspect. It defaults to Tay.default_name/0. No other option is accepted.
scope "/admin" do
  pipe_through [:browser, :require_admin]
  tay_dashboard "/tay", engine: MyApp.TayEngine
end
The macro creates overview, job list, job detail, and queue routes. It does
not create or modify a pipeline and does not provide authentication.

  


        

      


  

    
Tay.Diagnostics 
    



      
Locked, existing-only offline physical and Event replay diagnostics.
No activation, writer capability, job data or partial candidate is returned.
Successful inspection is not authorization to mutate or a backup certificate.
Resource limits are operational budgets and never alter physical validity.

      


      
        Summary


  
    Functions
  


    
      
        inspect(options)

      


    





      


      
        Functions


        


  
    
      
    
    
      inspect(options)



        
          
        

    

  


  


  


        

      


  

    
Tay.Engine 
    



      
One generation's semantic command owner and sole private-index owner.
The log is authoritative. Live producers use the same pure Event transition
model as recovery; callback execution never runs in this process.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        format_status(status)

      


        Callback implementation for GenServer.format_status/1.



    


    
      
        handle_continue(atom, s)

      


        Callback implementation for GenServer.handle_continue/2.



    


    
      
        init(config)

      


        Callback implementation for GenServer.init/1.



    


    
      
        start_link(config)

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      format_status(status)



        
          
        

    

  


  

Callback implementation for GenServer.format_status/1.

  



  
    
      
    
    
      handle_continue(atom, s)



        
          
        

    

  


  

Callback implementation for GenServer.handle_continue/2.

  



  
    
      
    
    
      init(config)



        
          
        

    

  


  

Callback implementation for GenServer.init/1.

  



  
    
      
    
    
      start_link(config)



        
          
        

    

  


  


  


        

      


  

    
Tay.Engine.Admission 
    



      
Fixed-slot, fixed-byte-quota cooperative client admission. No payload is sent
before a monitored reservation is granted. Submitted slots outlive callers.
The public ETS table holds only reservation/status metadata, never job state.
It is not a security boundary against hostile code in the same VM.

      


      
        Summary


  
    Functions
  


    
      
        cas(table, previous, next)

      


    


    
      
        claim(name, meta, timeout, operation \\ nil)

      


    


    
      
        inspection_writer(meta, timeout)

      


    


    
      
        metadata(name)

      


    


    
      
        request(name, meta, payload, bytes, operation, id, timeout, expected_revision \\ nil)

      


    


    
      
        status(name)

      


    





      


      
        Functions


        


  
    
      
    
    
      cas(table, previous, next)



        
          
        

    

  


  


  



    

  
    
      
    
    
      claim(name, meta, timeout, operation \\ nil)



        
          
        

    

  


  


  



  
    
      
    
    
      inspection_writer(meta, timeout)



        
          
        

    

  


  


  



  
    
      
    
    
      metadata(name)



        
          
        

    

  


  


  



    

  
    
      
    
    
      request(name, meta, payload, bytes, operation, id, timeout, expected_revision \\ nil)



        
          
        

    

  


  


  



  
    
      
    
    
      status(name)



        
          
        

    

  


  


  


        

      


  

    
Tay.Engine.CompactionConfig 
    



      
Finite validated automatic compaction policy.

      


      
        Summary


  
    Functions
  


    
      
        defaults()

      


    


    
      
        new(options)

      


    





      


      
        Functions


        


  
    
      
    
    
      defaults()



        
          
        

    

  


  


  



  
    
      
    
    
      new(options)



        
          
        

    

  


  


  


        

      


  

    
Tay.Engine.CompactionEstimate 
    



      
Conservative volatile policy accounting; never filesystem authority or free space.
At most 128 oldest hourly terminal buckets survive. Discarding contributions
only reduces known expiry and thus increases the candidate upper bound.

      


      
        Summary


  
    Functions
  


    
      
        job_bound(job)

      


    


    
      
        new()

      


    


    
      
        replace(estimate, previous, job)

      


    


    
      
        summarize(estimate, sealed_bytes, sealed_segments, retention, now)

      


    


    
      
        terminal_time(job, at)

      


    





      


      
        Functions


        


  
    
      
    
    
      job_bound(job)



        
          
        

    

  


  


  



  
    
      
    
    
      new()



        
          
        

    

  


  


  



  
    
      
    
    
      replace(estimate, previous, job)



        
          
        

    

  


  


  



  
    
      
    
    
      summarize(estimate, sealed_bytes, sealed_segments, retention, now)



        
          
        

    

  


  


  



  
    
      
    
    
      terminal_time(job, at)



        
          
        

    

  


  


  


        

      


  

    
Tay.Engine.CompactionEvents 
    



      
Bounded, payload-free structured compaction events emitted through Logger.

      


      
        Summary


  
    Functions
  


    
      
        emit(event, reason, measurements \\ %{})

      


    


    
      
        normalize(event, reason, measurements)

      


    


    
      
        result(arg)

      


    





      


      
        Functions


        


    

  
    
      
    
    
      emit(event, reason, measurements \\ %{})



        
          
        

    

  


  


  



  
    
      
    
    
      normalize(event, reason, measurements)



        
          
        

    

  


  


  



  
    
      
    
    
      result(arg)



        
          
        

    

  


  


  


        

      


  

    
Tay.Engine.CompactionPolicy 
    



      
One per-Engine asynchronous evaluator. It owns no storage capability and never
replays history. A single tokenized timer is rearmed only after a result; a
generation notification invalidates an outstanding estimate, not a publication.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        eligible(summary, config, now)

      


    


    
      
        format_status(status)

      


        Callback implementation for GenServer.format_status/1.



    


    
      
        init(config)

      


        Callback implementation for GenServer.init/1.



    


    
      
        start_link(config)

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      eligible(summary, config, now)



        
          
        

    

  


  


  



  
    
      
    
    
      format_status(status)



        
          
        

    

  


  

Callback implementation for GenServer.format_status/1.

  



  
    
      
    
    
      init(config)



        
          
        

    

  


  

Callback implementation for GenServer.init/1.

  



  
    
      
    
    
      start_link(config)



        
          
        

    

  


  


  


        

      


  

    
Tay.Engine.CompactionReplay 
    



      
Shared pure lifecycle and auxiliary replay for startup and checkpoints.

      


      
        Summary


  
    Functions
  


    
      
        reduce(event, position, candidate)

      


    





      


      
        Functions


        


  
    
      
    
    
      reduce(event, position, candidate)



        
          
        

    

  


  


  


        

      


  

    
Tay.Engine.Config 
    



      
Validated, non-persisted Engine configuration. No storage is opened here.

      


      
        Summary


  
    Functions
  


    
      
        keyword?(options, allowed)

      


    


    
      
        new(options)

      


    


    
      
        storage(config)

      


    





      


      
        Functions


        


  
    
      
    
    
      keyword?(options, allowed)



        
          
        

    

  


  


  



  
    
      
    
    
      new(options)



        
          
        

    

  


  


  



  
    
      
    
    
      storage(config)



        
          
        

    

  


  


  


        

      


  

    
Tay.Engine.Execution 
    



      
Execution transitions evaluated by the Engine process itself.
This module never owns indexes or introduces an additional process: commits,
relay release, and settlement retain their original serialization order.

      


      
        Summary


  
    Functions
  


    
      
        cancel_task(s, id)

      


    


    
      
        control(arg1, s)

      


    


    
      
        control_member?(s, kind, pid)

      


    


    
      
        execution_message(s, relay, entry, arg4)

      


    


    
      
        reconcile(s)

      


    


    
      
        release_pending(s)

      


    


    
      
        start_controls(s)

      


    


    
      
        wake_controls(s)

      


    


    
      
        wake_queues(s)

      


    





      


      
        Functions


        


  
    
      
    
    
      cancel_task(s, id)



        
          
        

    

  


  


  



  
    
      
    
    
      control(arg1, s)



        
          
        

    

  


  


  



  
    
      
    
    
      control_member?(s, kind, pid)



        
          
        

    

  


  


  



  
    
      
    
    
      execution_message(s, relay, entry, arg4)



        
          
        

    

  


  


  



  
    
      
    
    
      reconcile(s)



        
          
        

    

  


  


  



  
    
      
    
    
      release_pending(s)



        
          
        

    

  


  


  



  
    
      
    
    
      start_controls(s)



        
          
        

    

  


  


  



  
    
      
    
    
      wake_controls(s)



        
          
        

    

  


  


  



  
    
      
    
    
      wake_queues(s)



        
          
        

    

  


  


  


        

      


  

    
Tay.Engine.Lifecycle.CommandDelivery 
    



      
Generation-local FIFO delivery window. Lifecycle remains the only sender and
permit owner. A yielded command leaves the window, not the admission table;
its durable completion may arrive later. Unknown/duplicate acknowledgements
cannot free capacity belonging to another permit.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        active_count(state)

      


    


    
      
        complete(state, permit)

      


    


    
      
        enqueue(state, command)

      


    


    
      
        flush_limit(state)

      


    


    
      
        new()

      


    


    
      
        pending_count(state)

      


    


    
      
        take(state, limit)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tay.Engine.Lifecycle.CommandDelivery{active: term(), pending: term()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      active_count(state)



        
          
        

    

  


  


  



  
    
      
    
    
      complete(state, permit)



        
          
        

    

  


  


  



  
    
      
    
    
      enqueue(state, command)



        
          
        

    

  


  


  



  
    
      
    
    
      flush_limit(state)



        
          
        

    

  


  


  



  
    
      
    
    
      new()



        
          
        

    

  


  


  



  
    
      
    
    
      pending_count(state)



        
          
        

    

  


  


  



  
    
      
    
    
      take(state, limit)



        
          
        

    

  


  


  


        

      


  

    
Tay.Engine.Lifecycle.Operation 
    



      
Pure lifecycle-operation transitions and caller-outcome classification.
Lifecycle owns effects, token/sender correlation, and the operation slot.
Expiring an in-progress effect detaches its caller but does not complete it.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        advance(operation, event, now)

      


        Advances only a permitted phase; a late drain cannot authorize effects.



    


    
      
        expire(operation)

      


        Consumes a deadline event without mistaking caller expiry for effect completion.



    


    
      
        failure(operation, reason)

      


        Opaque failures after effects start have an unknown result, not a safe retry.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tay.Engine.Lifecycle.Operation{
  cancel_flag: term(),
  deadline: term(),
  driver: term(),
  expected_source: term(),
  from: term(),
  kind: term(),
  monitor: term(),
  owner: term(),
  phase: term(),
  stats: term(),
  terminal_retention: term(),
  timer: term(),
  token: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      advance(operation, event, now)



        
          
        

    

  


  

      

          @spec advance(t(), atom(), integer()) :: {:ok, t()} | {:error, atom()}


      


Advances only a permitted phase; a late drain cannot authorize effects.

  



  
    
      
    
    
      expire(operation)



        
          
        

    

  


  

      

          @spec expire(t()) ::
  {:finish,
   {:error,
    %Tay.Error{
      expected_revision: term(),
      job_id: term(),
      kind: term(),
      operation: term(),
      reason: term()
    }}}
  | {:pending, t(), tuple() | nil}


      


Consumes a deadline event without mistaking caller expiry for effect completion.

  



  
    
      
    
    
      failure(operation, reason)



        
          
        

    

  


  

      

          @spec failure(t(), term()) :: %Tay.Error{
  expected_revision: term(),
  job_id: term(),
  kind: term(),
  operation: term(),
  reason: term()
}


      


Opaque failures after effects start have an unknown result, not a safe retry.

  


        

      


  

    
Tay.Engine.Lifecycle.Operations 
    



      
Administrative stop/restart/compaction coordination, executed in Lifecycle's
owner process. Token correlation, timers, replies and generation replacement
stay serialized with command admission; this module never starts an owner.

      


      
        Summary


  
    Functions
  


    
      
        finish_operation(s, reply)

      


    


    
      
        handle_call(arg1, from, s)

      


    


    
      
        handle_cast(arg1, s)

      


    


    
      
        handle_info(arg1, s)

      


    


    
      
        put_compaction_retention(config, retention)

      


    





      


      
        Functions


        


  
    
      
    
    
      finish_operation(s, reply)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_call(arg1, from, s)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_cast(arg1, s)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_info(arg1, s)



        
          
        

    

  


  


  



  
    
      
    
    
      put_compaction_retention(config, retention)



        
          
        

    

  


  


  


        

      


  

    
Tay.Engine.State 
    



      
One Engine generation's private runtime state. Field values, including ETS
tables and settlement reserves, are mutated only by the Engine process.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tay.Engine.State{
  active_budget: term(),
  admission: term(),
  auxiliary_bytes: term(),
  blocked: term(),
  budget: term(),
  compaction_estimate: term(),
  config: term(),
  control_wakes: term(),
  controls: term(),
  deferred_transitions: term(),
  drainers: term(),
  epoch_id: term(),
  events_since_checkpoint: term(),
  executions: term(),
  executor_server: term(),
  fence: term(),
  generation: term(),
  group_commit: term(),
  guardian: term(),
  history_bytes: term(),
  last_checkpoint_at: term(),
  last_compaction_at: term(),
  lifecycle_fenced: term(),
  lifecycle_operation: term(),
  memory: term(),
  memory_reclaim: term(),
  memory_reclaimed: term(),
  mode: term(),
  next_availability_order: term(),
  next_sequence: term(),
  online_compaction: term(),
  online_snapshot: term(),
  paused: term(),
  persistent_settlement_reserve: term(),
  projection: term(),
  rate_limiter: term(),
  relay_monitors: term(),
  results: term(),
  running: term(),
  runtime: term(),
  schedule_index: term(),
  schedule_owners: term(),
  schedules: term(),
  segment: term(),
  segment_catalog: term(),
  segment_count: term(),
  settlement_reserve: term(),
  slots: term(),
  snapshot_dirty: term(),
  snapshot_pending: term(),
  store_id: term(),
  terminal_budget: term(),
  terminal_stats: term(),
  terminal_store: term(),
  volatile_ids: term(),
  volatile_next_availability_order: term(),
  volatile_terminal_budget: term(),
  writer: term()
}


      



  


        

      


  

    
Tay.Error 
    



      
Bounded API error. Unknown outcomes carry the stable job ID and the captured
administrative revision, never args or storage handles. A revision is runtime
context for explicit reconciliation, not permission to retry automatically.

      


      
        Summary


  
    Functions
  


    
      
        new(kind, reason, job_id \\ nil, operation \\ nil, expected_revision \\ nil)

      


    





      


      
        Functions


        


    

    

    

  
    
      
    
    
      new(kind, reason, job_id \\ nil, operation \\ nil, expected_revision \\ nil)



        
          
        

    

  


  


  


        

      


  

    
Tay.Event 
    



      
Production Event v2 semantic codec. Event-v1 types remain byte-for-byte
compatible and are decoded through the V2 implementation. The runtime Event
struct is not serialized; only approved exact string-keyed payload schemas are
encoded. State- and registry-independent decoding implements the recovery
EventDecoder boundary.

      


      
        Summary


  
    Functions
  


    
      
        encode(event, limits \\ Value.defaults(), max_bytes \\ 16_777_216)

      


    





      


      
        Functions


        


    

    

  
    
      
    
    
      encode(event, limits \\ Value.defaults(), max_bytes \\ 16_777_216)



        
          
        

    

  


  


  


        

      


  

    
Tay.Event.Value 
    



      
Canonical inert Event v1 values. {:bytes, binary} is an internal tag-07
carrier, not a general tuple encoding; Event schemas restrict its placement.
Measurement validates/budgets input before materializing output. Decoding
detaches retained strings from their backing frame and consumes exactly once.

      


      
        Summary


  
    Functions
  


    
      
        decode(bytes, limits \\ %{binary_bytes: 16_777_216, depth: 64, output_nodes: 100_000})

      


    


    
      
        defaults()

      


    


    
      
        encode(value, limits \\ %{binary_bytes: 16_777_216, depth: 64, output_nodes: 100_000}, max_bytes \\ 16_777_216)

      


    


    
      
        limits?(x)

      


    


    
      
        measure(value, limits \\ %{binary_bytes: 16_777_216, depth: 64, output_nodes: 100_000}, max_bytes \\ 16_777_216)
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      decode(bytes, limits \\ %{binary_bytes: 16_777_216, depth: 64, output_nodes: 100_000})



        
          
        

    

  


  


  



  
    
      
    
    
      defaults()



        
          
        

    

  


  


  



    

    

  
    
      
    
    
      encode(value, limits \\ %{binary_bytes: 16_777_216, depth: 64, output_nodes: 100_000}, max_bytes \\ 16_777_216)



        
          
        

    

  


  


  



  
    
      
    
    
      limits?(x)



        
          
        

    

  


  


  



    

    

  
    
      
    
    
      measure(value, limits \\ %{binary_bytes: 16_777_216, depth: 64, output_nodes: 100_000}, max_bytes \\ 16_777_216)



        
          
        

    

  


  


  


        

      


  

    
Tay.Execution.Clock behaviour
    



      
Runtime clock boundary. Wall time determines eligibility; monotonic time only
measures callback deadlines and bounded wakeups. Neither is called by replay.
A trusted test provider may implement the same two zero-argument callbacks.

      


      
        Summary


  
    Callbacks
  


    
      
        monotonic_ms()

      


    


    
      
        wall_ms()

      


    





  
    Functions
  


    
      
        delay_until(due, wall, wake_ms \\ 1000)

      


        Bounds a wall-time recheck; a timer is not authorization to execute.



    


    
      
        monotonic(provider \\ __MODULE__)

      


    


    
      
        monotonic_ms()

      


    


    
      
        wall(provider \\ __MODULE__)

      


    


    
      
        wall_ms()

      


    





      


      
        Callbacks


        


  
    
      
    
    
      monotonic_ms()



        
          
        

    

  


  

      

          @callback monotonic_ms() :: integer()


      



  



  
    
      
    
    
      wall_ms()



        
          
        

    

  


  

      

          @callback wall_ms() :: non_neg_integer()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      delay_until(due, wall, wake_ms \\ 1000)



        
          
        

    

  


  

Bounds a wall-time recheck; a timer is not authorization to execute.

  



    

  
    
      
    
    
      monotonic(provider \\ __MODULE__)



        
          
        

    

  


  


  



  
    
      
    
    
      monotonic_ms()



        
          
        

    

  


  


  



    

  
    
      
    
    
      wall(provider \\ __MODULE__)



        
          
        

    

  


  


  



  
    
      
    
    
      wall_ms()



        
          
        

    

  


  


  


        

      


  

    
Tay.Execution.LocalFence 
    



      
VM-local exclusion between execution generations of the same STORE_ID.
Started lazily by explicit Engine startup under Tay.Supervisor; application
startup itself remains storage-free. A lease is acquired before storage
activation. Every callback task must be registered while still waiting and
before it can receive execution authorization. The ledger contains only local
process identities, bounded by the Engine's admitted execution credits.
Revocation closes registration before killing tasks. A new lease is refused
until every registered task is actually dead; neither an exited supervisor nor
a released native lock proves callback death. Polling the bounded PID ledger
avoids delivering arbitrary callback DOWN reasons to this process or Engine.
A small persistent_term marker is installed before granting a lease and is
erased only after proven retirement. This is ephemeral VM state, not durable
metadata or a recovery ticket. If this process dies with an outstanding lease,
a replacement deliberately refuses that STORE_ID with :local_fence_lost until
a fresh VM: it cannot reconstruct a complete task ledger safely. Guardians
monitor the exact fence PID and revoke their execution generation on its loss.
No API clears an orphan marker or adopts an old lease.

      


      
        Summary


  
    Functions
  


    
      
        acquire(store_id, generation, engine, guardian, runtime)

      


    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        dead(lease, relay, task)

      


    


    
      
        ensure_started()

      


    


    
      
        guard(arg1)

      


    


    
      
        live?(lease)

      


    


    
      
        live?(lease, relay, task)

      


    


    
      
        register(lease, relay, task)

      


    


    
      
        retired?(arg1)

      


    


    
      
        revoke(lease)

      


    


    
      
        start_link(options)

      


    





      


      
        Functions


        


  
    
      
    
    
      acquire(store_id, generation, engine, guardian, runtime)



        
          
        

    

  


  


  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      dead(lease, relay, task)



        
          
        

    

  


  


  



  
    
      
    
    
      ensure_started()



        
          
        

    

  


  


  



  
    
      
    
    
      guard(arg1)



        
          
        

    

  


  


  



  
    
      
    
    
      live?(lease)



        
          
        

    

  


  


  



  
    
      
    
    
      live?(lease, relay, task)



        
          
        

    

  


  


  



  
    
      
    
    
      register(lease, relay, task)



        
          
        

    

  


  


  



  
    
      
    
    
      retired?(arg1)



        
          
        

    

  


  


  



  
    
      
    
    
      revoke(lease)



        
          
        

    

  


  


  



  
    
      
    
    
      start_link(options)



        
          
        

    

  


  


  


        

      


  

    
Tay.Execution.Outcome 
    



      
Constant-size classification and construction of the single atomic finish
Event. Raw callback results, exit reasons and exception objects are discarded;
this module never invokes Inspect, Exception callbacks or user serialization.
The Engine applies the existing pure transition validator before every append.

      


      
        Summary


  
    Types
  


    
      
        normalized()

      


    





  
    Functions
  


    
      
        caught(atom)

      


    


    
      
        event(job, outcome, at, random_bytes \\ &:crypto.strong_rand_bytes/1)

      


    


    
      
        returned(arg1)

      


    





      


      
        Types


        


  
    
      
    
    
      normalized()



        
          
        

    

  


  

      

          @type normalized() ::
  :success | {:failure, 1 | 2 | 3 | 4 | 6} | :timeout | :interrupted


      



  


        

      

      
        Functions


        


  
    
      
    
    
      caught(atom)



        
          
        

    

  


  

      

          @spec caught(:error | :throw | :exit) :: {:failure, 2 | 3 | 4}


      



  



    

  
    
      
    
    
      event(job, outcome, at, random_bytes \\ &:crypto.strong_rand_bytes/1)



        
          
        

    

  


  


  



  
    
      
    
    
      returned(arg1)



        
          
        

    

  


  

      

          @spec returned(term()) :: :success | {:failure, 1 | 6}


      



  


        

      


  

    
Tay.Execution.RateLimiter 
    



      
Engine-local fixed-window execution limits. Only successful start commits
consume credit. Windows use monotonic time and reset with the Engine generation.

      


      
        Summary


  
    Functions
  


    
      
        allowed?(limiter, queue, task, now)

      


    


    
      
        consume(limiter, queue, task, now)

      


    


    
      
        new(policies)

      


    


    
      
        normalize(options, queues)

      


    





      


      
        Functions


        


  
    
      
    
    
      allowed?(limiter, queue, task, now)



        
          
        

    

  


  


  



  
    
      
    
    
      consume(limiter, queue, task, now)



        
          
        

    

  


  


  



  
    
      
    
    
      new(policies)



        
          
        

    

  


  


  



  
    
      
    
    
      normalize(options, queues)



        
          
        

    

  


  


  


        

      


  

    
Tay.Execution.Registry 
    



      
Resolves an inert persisted worker key through the trusted runtime map only.
Resolution never converts text to atoms, loads code, or participates in replay.
A missing mapping or currently unloaded callback blocks dispatch, not history.

      


      
        Summary


  
    Functions
  


    
      
        resolve(registry, worker_key)

      


    





      


      
        Functions


        


  
    
      
    
    
      resolve(registry, worker_key)



        
          
        

    

  


  


  


        

      


  

    
Tay.Execution.Retry 
    



      
Live Event v1 retry producer. Draws unbiased bounded integer jitter once;
the resulting absolute due time is persisted, never redrawn during replay.
Entropy exhaustion/failure is an infrastructure error, never a worker outcome.

      


      
        Summary


  
    Functions
  


    
      
        due_at(job, at, random_bytes \\ &:crypto.strong_rand_bytes/1)

      


    





      


      
        Functions


        


    

  
    
      
    
    
      due_at(job, at, random_bytes \\ &:crypto.strong_rand_bytes/1)



        
          
        

    

  


  


  


        

      


  

    
Tay.Executor.SocketPath 
    



      
Deterministic local Executor Protocol v1 socket discovery.
The same algorithm is implemented by the reference SDKs: an explicit path
wins, followed by TAY_SOCKET_PATH, then an existing shared /run/tay
directory, a usable XDG runtime directory, a usable TMPDIR, and finally a
per-UID /tmp directory. Private automatic paths own their final directory
and request mode 0700; shared/explicit/environment paths
never cause Tay to chmod a caller-owned parent directory.

      


      
        Summary


  
    Types
  


    
      
        resolved()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        freeze(resolution)

      


        Freezes a resolved path and its directory policy for handoff to the Engine.



    


    
      
        resolve(setting \\ :auto, options \\ [])

      


    





      


      
        Types


        


  
    
      
    
    
      resolved()



        
          
        

    

  


  

      

          @type resolved() :: %{
  path: binary() | nil,
  private_directory: boolean(),
  source: atom()
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tay.Executor.SocketPath{
  path: binary() | nil,
  private_directory: boolean(),
  source: atom()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      freeze(resolution)



        
          
        

    

  


  

Freezes a resolved path and its directory policy for handoff to the Engine.

  



    

    

  
    
      
    
    
      resolve(setting \\ :auto, options \\ [])



        
          
        

    

  


  

      

          @spec resolve(:auto | nil | binary() | t(), keyword()) ::
  {:ok, resolved()} | {:error, atom()}


      



  


        

      


  

    
Tay.Job 
    



      
A runtime job description, never a persisted representation.
A new struct has no ID, lifecycle state, or timestamps. Constructing one
neither inserts a job nor marks it available for execution. new/3 constructs
a validated immutable definition and ID but does not access storage.
Only the independent Event v1 schema defines persistence. The definition
field is the immutable insertion intent used for reconciliation; editing
presentation fields does not create a new definition. Construct a new job
explicitly to change that intent. Recovered views can lack runtime mappings.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(worker, args, options \\ [])

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tay.Job{
  args: map(),
  attempt: non_neg_integer(),
  attempted_at: DateTime.t() | non_neg_integer() | nil,
  completed_at: DateTime.t() | non_neg_integer() | nil,
  definition: map() | nil,
  durability: :persistent | :volatile | nil,
  errors: [term()],
  id: binary() | nil,
  inserted_at: DateTime.t() | non_neg_integer() | nil,
  max_attempts: pos_integer(),
  queue: atom() | String.t(),
  revision: term(),
  scheduled_at: DateTime.t() | non_neg_integer() | nil,
  state: atom() | nil,
  timeout_ms: pos_integer(),
  worker: module() | nil,
  worker_key: String.t() | nil
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(worker, args, options \\ [])



        
          
        

    

  


  


  


        

      


  

    
Tay.JobID 
    



      
Stable 128-bit random job identity; never a storage sequence or clock.

      


      
        Summary


  
    Functions
  


    
      
        decode(id)

      


    


    
      
        encode(id)

      


    


    
      
        new()

      


    





      


      
        Functions


        


  
    
      
    
    
      decode(id)



        
          
        

    

  


  


  



  
    
      
    
    
      encode(id)



        
          
        

    

  


  


  



  
    
      
    
    
      new()



        
          
        

    

  


  


  


        

      


  

    
Tay.Protocol.V1 
    



      
Small, transport-neutral codec for the public Executor Protocol v1.
The durable Event codec is deliberately not used here.  Executor peers speak
length-prefixed UTF-8 JSON so a non-BEAM runtime never has to understand ETF
or Tay's on-disk value representation.

      


      
        Summary


  
    Types
  


    
      
        message()

      


    





  
    Functions
  


    
      
        decode_frames(buffer, max_frame_bytes \\ 1_048_576)

      


        Decodes all complete frames in a byte buffer, retaining an incomplete tail.



    


    
      
        decode_message(bytes, max_frame_bytes \\ 1_048_576)

      


        Decodes and validates a single JSON protocol envelope.



    


    
      
        default_max_frame_bytes()

      


    


    
      
        envelope(message)

      


        Validates the common version, type, and request_id envelope fields.



    


    
      
        error(request_id, code, fields \\ %{})

      


    


    
      
        frame(message, max_frame_bytes \\ 1_048_576)

      


        Encodes one JSON message with an unsigned 32-bit big-endian length prefix.



    


    
      
        identifier?(value)

      


    


    
      
        json_bytes(value, max_bytes)

      


        Encodes one JSON-safe value and verifies its independent byte budget.



    


    
      
        json_value?(value, limits \\ %{depth: 32, nodes: 10000})

      


        Validates portable JSON values without admitting arbitrary BEAM terms.



    


    
      
        reply(type, request_id, fields \\ %{})

      


    


    
      
        request_id(arg1)

      


    


    
      
        task_key?(value)

      


    


    
      
        version()

      


    





      


      
        Types


        


  
    
      
    
    
      message()



        
          
        

    

  


  

      

          @type message() :: %{required(binary()) => term()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      decode_frames(buffer, max_frame_bytes \\ 1_048_576)



        
          
        

    

  


  

Decodes all complete frames in a byte buffer, retaining an incomplete tail.

  



    

  
    
      
    
    
      decode_message(bytes, max_frame_bytes \\ 1_048_576)



        
          
        

    

  


  

Decodes and validates a single JSON protocol envelope.

  



  
    
      
    
    
      default_max_frame_bytes()



        
          
        

    

  


  


  



  
    
      
    
    
      envelope(message)



        
          
        

    

  


  

Validates the common version, type, and request_id envelope fields.

  



    

  
    
      
    
    
      error(request_id, code, fields \\ %{})



        
          
        

    

  


  


  



    

  
    
      
    
    
      frame(message, max_frame_bytes \\ 1_048_576)



        
          
        

    

  


  

Encodes one JSON message with an unsigned 32-bit big-endian length prefix.

  



  
    
      
    
    
      identifier?(value)



        
          
        

    

  


  


  



  
    
      
    
    
      json_bytes(value, max_bytes)



        
          
        

    

  


  

Encodes one JSON-safe value and verifies its independent byte budget.

  



    

  
    
      
    
    
      json_value?(value, limits \\ %{depth: 32, nodes: 10000})



        
          
        

    

  


  

Validates portable JSON values without admitting arbitrary BEAM terms.

  



    

  
    
      
    
    
      reply(type, request_id, fields \\ %{})



        
          
        

    

  


  


  



  
    
      
    
    
      request_id(arg1)



        
          
        

    

  


  


  



  
    
      
    
    
      task_key?(value)



        
          
        

    

  


  


  



  
    
      
    
    
      version()



        
          
        

    

  


  


  


        

      


  

    
Tay.Queue 
    



      
A stable public snapshot of one configured Tay queue.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tay.Queue{
  concurrency: pos_integer(),
  executing: non_neg_integer(),
  jobs: non_neg_integer(),
  key: String.t(),
  name: atom(),
  oldest_ready_age_ms: non_neg_integer(),
  paused: boolean(),
  states: %{required(atom()) => non_neg_integer()}
}


      



  


        

      


  

    
Tay.State.Memory 
    



      
One cooperative byte budget per Engine generation. Retained data and admitted
payloads share the counter; this is an operational budget, not a VM RSS cap.

      


      
        Summary


  
    Functions
  


    
      
        auxiliary_bytes(schedules, results)

      


    


    
      
        bytes(term)

      


    


    
      
        check(limits, bytes)

      


    


    
      
        new(limit)

      


    


    
      
        release(memory, bytes)

      


    


    
      
        reserve(memory, bytes)

      


    


    
      
        result_bytes(result)

      


    


    
      
        result_reserve(max_json_bytes)

      


    


    
      
        schedule_bytes(schedule)

      


    


    
      
        settling(memory, fun)

      


    


    
      
        transaction(memory, delta, fun)

      


    


    
      
        used(memory)

      


    





      


      
        Functions


        


  
    
      
    
    
      auxiliary_bytes(schedules, results)



        
          
        

    

  


  


  



  
    
      
    
    
      bytes(term)



        
          
        

    

  


  


  



  
    
      
    
    
      check(limits, bytes)



        
          
        

    

  


  


  



  
    
      
    
    
      new(limit)



        
          
        

    

  


  


  



  
    
      
    
    
      release(memory, bytes)



        
          
        

    

  


  


  



  
    
      
    
    
      reserve(memory, bytes)



        
          
        

    

  


  


  



  
    
      
    
    
      result_bytes(result)



        
          
        

    

  


  


  



  
    
      
    
    
      result_reserve(max_json_bytes)



        
          
        

    

  


  


  



  
    
      
    
    
      schedule_bytes(schedule)



        
          
        

    

  


  


  



  
    
      
    
    
      settling(memory, fun)



        
          
        

    

  


  


  



  
    
      
    
    
      transaction(memory, delta, fun)



        
          
        

    

  


  


  



  
    
      
    
    
      used(memory)



        
          
        

    

  


  


  


        

      


  

    
Tay.State.Projection 
    



      
Private disposable indexes. Only the owning Engine may read or update them.

      


      
        Summary


  
    Functions
  


    
      
        available?(p, job)

      


    


    
      
        delete(p, job)

      


    


    
      
        hold(p, job)

      


    


    
      
        load(projection, jobs)

      


    


    
      
        new(registry, queues, hook \\ nil)

      


    


    
      
        release(p, job)

      


    


    
      
        release(p, job, id)

      


    


    
      
        replace(p, previous, job)

      


    


    
      
        scheduled?(job)

      


    


    
      
        task_available?(p, job)

      


    


    
      
        valid?(p)

      


    





      


      
        Functions


        


  
    
      
    
    
      available?(p, job)



        
          
        

    

  


  


  



  
    
      
    
    
      delete(p, job)



        
          
        

    

  


  


  



  
    
      
    
    
      hold(p, job)



        
          
        

    

  


  


  



  
    
      
    
    
      load(projection, jobs)



        
          
        

    

  


  


  



    

  
    
      
    
    
      new(registry, queues, hook \\ nil)



        
          
        

    

  


  


  



  
    
      
    
    
      release(p, job)



        
          
        

    

  


  


  



  
    
      
    
    
      release(p, job, id)



        
          
        

    

  


  


  



  
    
      
    
    
      replace(p, previous, job)



        
          
        

    

  


  


  



  
    
      
    
    
      scheduled?(job)



        
          
        

    

  


  


  



  
    
      
    
    
      task_available?(p, job)



        
          
        

    

  


  


  



  
    
      
    
    
      valid?(p)



        
          
        

    

  


  


  


        

      


  

    
Tay.State.TerminalStore 
    



      
Disk-backed disposable projection for terminal job history.

      


      
        Summary


  
    Functions
  


    
      
        candidates(store, query)

      


    


    
      
        close(terminal_store)

      


    


    
      
        count(terminal_store)

      


    


    
      
        delete(store, id)

      


    


    
      
        fold(terminal_store, fun, accumulator)

      


    


    
      
        get(terminal_store, id)

      


    


    
      
        open(name, data_dir, jobs)

      


    


    
      
        put(store, job)

      


    





      


      
        Functions


        


  
    
      
    
    
      candidates(store, query)



        
          
        

    

  


  


  



  
    
      
    
    
      close(terminal_store)



        
          
        

    

  


  


  



  
    
      
    
    
      count(terminal_store)



        
          
        

    

  


  


  



  
    
      
    
    
      delete(store, id)



        
          
        

    

  


  


  



  
    
      
    
    
      fold(terminal_store, fun, accumulator)



        
          
        

    

  


  


  



  
    
      
    
    
      get(terminal_store, id)



        
          
        

    

  


  


  



  
    
      
    
    
      open(name, data_dir, jobs)



        
          
        

    

  


  


  



  
    
      
    
    
      put(store, job)



        
          
        

    

  


  


  


        

      


  

    
Tay.State.Transition 
    



      
The sole pure Event v1 lifecycle model, shared by live commands and replay.
Prepare performs all business validation; apply binds only a validated physical
position. There is no time, randomness, registry, ETS or I/O in this module.
Candidate limits are operational accounting budgets, not format validity/RSS.

      


      
        Summary


  
    Functions
  


    
      
        apply(prepared, arg2)

      


    


    
      
        candidate(limits \\ %{}, value_limits \\ Value.defaults())

      


    


    
      
        prepare(previous, event, limits \\ Value.defaults())

      


    


    
      
        put_candidate(candidate, previous, job)

      


    


    
      
        reduce(event, position, candidate)

      


    





      


      
        Functions


        


  
    
      
    
    
      apply(prepared, arg2)



        
          
        

    

  


  


  



    

    

  
    
      
    
    
      candidate(limits \\ %{}, value_limits \\ Value.defaults())



        
          
        

    

  


  


  



    

  
    
      
    
    
      prepare(previous, event, limits \\ Value.defaults())



        
          
        

    

  


  


  



  
    
      
    
    
      put_candidate(candidate, previous, job)



        
          
        

    

  


  


  



  
    
      
    
    
      reduce(event, position, candidate)



        
          
        

    

  


  


  


        

      


  

    
Tay.Storage 
    



      
Explicit administrative initialization; Engine recovery itself never bootstraps.

      


      
        Summary


  
    Functions
  


    
      
        initialize(options)

      


        See Tay.Storage.Writer.initialize/1.



    





      


      
        Functions


        


  
    
      
    
    
      initialize(options)



        
          
        

    

  


  

See Tay.Storage.Writer.initialize/1.

  


        

      


  

    
Tay.Storage.CRC32C 
    



      
Internal CRC-32C / Castagnoli implementation backed by a portable C NIF.
Large updates run on dirty CPU schedulers. The C NIF is required;
there is no automatic Elixir fallback.
Reflected polynomial 0x82F63B78, initial register and final XOR
0xFFFFFFFF, no extra augmentation or final reflection. This is not IEEE
CRC-32 and is not an authenticity or durability guarantee.
update/2 accepts an unfinalized register. To checksum chunks, start with
initial/0, update in byte order, and finalize exactly once. The caller owns
the wire byte order; this module returns an unsigned 32-bit integer.

      


      
        Summary


  
    Types
  


    
      
        register()

      


    





  
    Functions
  


    
      
        checksum(bytes)

      


    


    
      
        finalize(register)

      


    


    
      
        initial()

      


    


    
      
        record_checksums(header, payload)

      


        Returns finalized CRCs for the header and header followed by payload in one NIF call.



    


    
      
        update(register, bytes)

      


    





      


      
        Types


        


  
    
      
    
    
      register()



        
          
        

    

  


  

      

          @type register() :: 0..4_294_967_295


      



  


        

      

      
        Functions


        


  
    
      
    
    
      checksum(bytes)



        
          
        

    

  


  

      

          @spec checksum(binary()) :: register()


      



  



  
    
      
    
    
      finalize(register)



        
          
        

    

  


  

      

          @spec finalize(register()) :: register()


      



  



  
    
      
    
    
      initial()



        
          
        

    

  


  

      

          @spec initial() :: register()


      



  



  
    
      
    
    
      record_checksums(header, payload)



        
          
        

    

  


  

      

          @spec record_checksums(binary(), binary()) :: {register(), register()}


      


Returns finalized CRCs for the header and header followed by payload in one NIF call.

  



  
    
      
    
    
      update(register, bytes)



        
          
        

    

  


  

      

          @spec update(register(), binary()) :: register()


      



  


        

      


  

    
Tay.Storage.ColdCopy 
    



      
Exclusive whole-store cold backup and restore.
Catalogs are external evidence rather than Tay state. This module never
repairs, activates, truncates, or mutates its source. It keeps the source's
existing ownership lock for the full inventory/hash/copy interval and uses
the native storage helper for every path-sensitive destination operation.

      


      
        Summary


  
    Types
  


    
      
        result()

      


    





  
    Functions
  


    
      
        backup(options)

      


    


    
      
        copy(operation, options)

      


    


    
      
        restore(options)

      


    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: %{
  result: String.t(),
  files: non_neg_integer(),
  files_synced: non_neg_integer(),
  semantic_validation: String.t(),
  activation: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      backup(options)



        
          
        

    

  


  


  



  
    
      
    
    
      copy(operation, options)



        
          
        

    

  


  


  



  
    
      
    
    
      restore(options)



        
          
        

    

  


  


  


        

      


  

    
Tay.Storage.Native 
    



      
Internal, versioned filesystem Port protocol. Calls run only in the Port owner.
Every uncertain operation poisons this connection; it is never retried.
The helper is the sole holder of locks and writable descriptors.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        check(native)

      


    


    
      
        close(native)

      


    


    
      
        close_read(native)

      


    


    
      
        close_write(native)

      


    


    
      
        create_stage(native, scope, name)

      


    


    
      
        enable_mutations(native)

      


        Promotes this continuously held inspection session; never reacquires ownership.



    


    
      
        info(native)

      


    


    
      
        list(native, scope)

      


    


    
      
        open(path, options \\ [])

      


    


    
      
        open_active(native, name, identity)

      


    


    
      
        open_existing(path, options \\ [])

      


        Acquires only existing ownership objects; no creation or sync is allowed.



    


    
      
        open_if_missing(path, options \\ [])

      


        Creates and acquires a missing root, or acquires a pre-existing root without mutation.



    


    
      
        open_read(native, scope, name)

      


    


    
      
        publish(native, scope, source, target, identity)

      


    


    
      
        read(native, offset, length)

      


    


    
      
        shutdown(native)

      


    


    
      
        sync(native)

      


    


    
      
        sync_dir(native, scope)

      


    


    
      
        sync_read(native)

      


    


    
      
        v2_begin(native, nonce)

      


        Creates a private candidate epoch and its segments directory under the held lock.



    


    
      
        v2_publish_current(native, stage, source, previous)

      


    


    
      
        v2_publish_epoch(native, epoch_id)

      


    


    
      
        v2_reclaim(native, target, current)

      


        Unlinks only a verified non-CURRENT predecessor via pinned descriptors.



    


    
      
        v2_select(native, epoch_id)

      


        Pins the CURRENT-named epoch and its mutable segments directory.



    


    
      
        v2_space(native)

      


    


    
      
        write(native, offset, bytes)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tay.Storage.Native{
  cold?: term(),
  deadline: term(),
  delegate: term(),
  facts: term(),
  generation: term(),
  owner: term(),
  port: term(),
  timeout: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      check(native)



        
          
        

    

  


  


  



  
    
      
    
    
      close(native)



        
          
        

    

  


  


  



  
    
      
    
    
      close_read(native)



        
          
        

    

  


  


  



  
    
      
    
    
      close_write(native)



        
          
        

    

  


  


  



  
    
      
    
    
      create_stage(native, scope, name)



        
          
        

    

  


  


  



  
    
      
    
    
      enable_mutations(native)



        
          
        

    

  


  

Promotes this continuously held inspection session; never reacquires ownership.

  



  
    
      
    
    
      info(native)



        
          
        

    

  


  


  



  
    
      
    
    
      list(native, scope)



        
          
        

    

  


  


  



    

  
    
      
    
    
      open(path, options \\ [])



        
          
        

    

  


  


  



  
    
      
    
    
      open_active(native, name, identity)



        
          
        

    

  


  


  



    

  
    
      
    
    
      open_existing(path, options \\ [])



        
          
        

    

  


  

Acquires only existing ownership objects; no creation or sync is allowed.

  



    

  
    
      
    
    
      open_if_missing(path, options \\ [])



        
          
        

    

  


  

Creates and acquires a missing root, or acquires a pre-existing root without mutation.

  



  
    
      
    
    
      open_read(native, scope, name)



        
          
        

    

  


  


  



  
    
      
    
    
      publish(native, scope, source, target, identity)



        
          
        

    

  


  


  



  
    
      
    
    
      read(native, offset, length)



        
          
        

    

  


  


  



  
    
      
    
    
      shutdown(native)



        
          
        

    

  


  


  



  
    
      
    
    
      sync(native)



        
          
        

    

  


  


  



  
    
      
    
    
      sync_dir(native, scope)



        
          
        

    

  


  


  



  
    
      
    
    
      sync_read(native)



        
          
        

    

  


  


  



  
    
      
    
    
      v2_begin(native, nonce)



        
          
        

    

  


  

Creates a private candidate epoch and its segments directory under the held lock.

  



  
    
      
    
    
      v2_publish_current(native, stage, source, previous)



        
          
        

    

  


  


  



  
    
      
    
    
      v2_publish_epoch(native, epoch_id)



        
          
        

    

  


  


  



  
    
      
    
    
      v2_reclaim(native, target, current)



        
          
        

    

  


  

Unlinks only a verified non-CURRENT predecessor via pinned descriptors.

  



  
    
      
    
    
      v2_select(native, epoch_id)



        
          
        

    

  


  

Pins the CURRENT-named epoch and its mutable segments directory.

  



  
    
      
    
    
      v2_space(native)



        
          
        

    

  


  


  



  
    
      
    
    
      write(native, offset, bytes)



        
          
        

    

  


  


  


        

      


  

    
Tay.Storage.Native.Codec 
    



      
Pure filesystem Port protocol v1 encoding and decoding.
Correlation errors remain distinct from native I/O errors; only the Port
owner decides when to poison a connection. No retry or process state lives here.

      


      
        Summary


  
    Functions
  


    
      
        acquisition(arg1)

      


    


    
      
        decode_reply(bytes, operation, id)

      


    


    
      
        encode_request(operation, id, body)

      


    


    
      
        entries(arg1, count, acc, cold?)

      


    


    
      
        identity(arg1, arg2)

      


    


    
      
        info(arg1)

      


    


    
      
        opcode(operation)

      


    


    
      
        scope(atom)

      


    


    
      
        string(bytes)

      


    





      


      
        Functions


        


  
    
      
    
    
      acquisition(arg1)



        
          
        

    

  


  


  



  
    
      
    
    
      decode_reply(bytes, operation, id)



        
          
        

    

  


  


  



  
    
      
    
    
      encode_request(operation, id, body)



        
          
        

    

  


  


  



  
    
      
    
    
      entries(arg1, count, acc, cold?)



        
          
        

    

  


  


  



  
    
      
    
    
      identity(arg1, arg2)



        
          
        

    

  


  


  



  
    
      
    
    
      info(arg1)



        
          
        

    

  


  


  



  
    
      
    
    
      opcode(operation)



        
          
        

    

  


  


  



  
    
      
    
    
      scope(atom)



        
          
        

    

  


  


  



  
    
      
    
    
      string(bytes)



        
          
        

    

  


  


  


        

      


  

    
Tay.Storage.Record 
    



      
Pure Tay v1 physical framing and integrity codec.
The public contract is docs/storage.md: a 24-byte
header, 28-byte overhead, big-endian integers, CRC32C over header bytes 0..19
and over those bytes followed by the opaque payload, and a 16 MB hard limit.
Every type in 1..254 and schema in 1..255 is physically valid. Success does
not establish sequence continuity, semantic acceptance, or an applied event.
A physical cursor is not an applied replay checkpoint. Those checks belong
to later layers, not this codec.
Decoding examines one record at offset zero and returns the exact remainder
only on success. Every other result consumes nothing. Incomplete data is
only a parse classification, never permission or a recommendation to repair.
No payload interpretation, I/O, processes, or sequence allocation occurs.

      


      
        Summary


  
    Types
  


    
      
        corrupt_reason()

      


    


    
      
        decode_result()

      


    


    
      
        domain_reason()

      


    


    
      
        encode_result()

      


    


    
      
        metadata()

      


    


    
      
        option_error()

      


    


    
      
        primitive_field()

      


    


    
      
        t()

      


    


    
      
        unsupported_reason()

      


    





  
    Functions
  


    
      
        decode(input, options \\ [])

      


        Decodes one physical record, leaving all trailing bytes unchanged.



    


    
      
        encode(record)

      


        Encodes a physical record; all primitive fields are checked before domain rules.



    





      


      
        Types


        


  
    
      
    
    
      corrupt_reason()



        
          
        

    

  


  

      

          @type corrupt_reason() ::
  domain_reason() | :invalid_magic | :header_checksum | :record_checksum


      



  



  
    
      
    
    
      decode_result()



        
          
        

    

  


  

      

          @type decode_result() ::
  {:ok, t(), binary()}
  | {:incomplete, :header}
  | {:incomplete, :payload | :checksum, metadata()}
  | {:error, {:corrupt, corrupt_reason()}}
  | {:error, {:unsupported, unsupported_reason()}}
  | {:error, {:resource_limit, non_neg_integer(), non_neg_integer()}}
  | {:error, {:invalid_argument, :input}}
  | {:error, {:invalid_options, option_error()}}


      



  



  
    
      
    
    
      domain_reason()



        
          
        

    

  


  

      

          @type domain_reason() ::
  {:invalid_format, 0}
  | {:reserved_type, 0 | 255}
  | {:invalid_schema, 0}
  | {:invalid_sequence, 0}
  | {:payload_length_exceeds_format, non_neg_integer(), 16_777_216}


      



  



  
    
      
    
    
      encode_result()



        
          
        

    

  


  

      

          @type encode_result() ::
  {:ok, binary()}
  | {:error, {:invalid_argument, :record}}
  | {:error, {:invalid_record, domain_reason() | {:field, primitive_field()}}}
  | {:error, {:unsupported, unsupported_reason()}}


      



  



  
    
      
    
    
      metadata()



        
          
        

    

  


  

      

          @type metadata() :: %{
  format_version: 1,
  record_type: 1..254,
  flags: 0,
  payload_schema_version: 1..255,
  sequence: 1..18_446_744_073_709_551_615,
  payload_length: 0..16_777_216,
  record_bytes: 28..16_777_244,
  available_bytes: non_neg_integer(),
  missing_bytes: pos_integer()
}


      



  



  
    
      
    
    
      option_error()



        
          
        

    

  


  

      

          @type option_error() ::
  :not_keyword
  | :duplicate_keys
  | :unknown_keys
  | :invalid_max_decode_payload_bytes


      



  



  
    
      
    
    
      primitive_field()



        
          
        

    

  


  

      

          @type primitive_field() ::
  :format_version
  | :record_type
  | :flags
  | :payload_schema_version
  | :sequence
  | :payload


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tay.Storage.Record{
  flags: 0,
  format_version: 1,
  payload: binary(),
  payload_schema_version: 1..255,
  record_type: 1..254,
  sequence: 1..18_446_744_073_709_551_615
}


      



  



  
    
      
    
    
      unsupported_reason()



        
          
        

    

  


  

      

          @type unsupported_reason() :: {:format, 2..255} | {:flags, 1..255}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      decode(input, options \\ [])



        
          
        

    

  


  

      

          @spec decode(term(), term()) :: decode_result()


      


Decodes one physical record, leaving all trailing bytes unchanged.
The only option is :max_decode_payload_bytes (0..16_777_216, default
16_777_216). This is a resource budget, not an insertion or format limit.
A resource error permits retry with adequate resources at the same position.

  



  
    
      
    
    
      encode(record)



        
          
        

    

  


  

      

          @spec encode(term()) :: encode_result()


      


Encodes a physical record; all primitive fields are checked before domain rules.

  


        

      


  

    
Tay.Storage.Recovery.Error 
    



      
Bounded recovery diagnostics. No error authorizes repair or prefix publication.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        bounded(term)

      


    


    
      
        new(kind, reason, stage, position \\ %{})

      


    


    
      
        wrap(reason, stage, position \\ %{})

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tay.Storage.Recovery.Error{
  action: term(),
  cleanup_error: term(),
  kind: term(),
  mutation: term(),
  offset: term(),
  physical_reason: term(),
  reason: term(),
  segment_id: term(),
  sequence: term(),
  stage: term(),
  store_id: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      bounded(term)



        
          
        

    

  


  


  



    

  
    
      
    
    
      new(kind, reason, stage, position \\ %{})



        
          
        

    

  


  

      

          @spec new(atom(), term(), atom(), map()) :: t()


      



  



    

  
    
      
    
    
      wrap(reason, stage, position \\ %{})



        
          
        

    

  


  

      

          @spec wrap(term(), atom(), map()) :: t()


      



  


        

      


  

    
Tay.Storage.Recovery.EventDecoder behaviour
    



      
Explicit semantic capability boundary for recovery, not a physical Record codec.
Providers are trusted, explicitly configured modules. They must stay fixed for
an attempt, decode into inert values, enforce budgets during decoding, and
report exact payload consumption. No worker resolution, atom creation, fallback,
external side effect or implicit support is permitted. Tay.Event supplies
the separately approved production Event v1 implementation; this behaviour
does not itself assign types, schemas or payload bytes.

      


      
        Summary


  
    Types
  


    
      
        limits()

      


    





  
    Callbacks
  


    
      
        decode_payload(.., .., binary, limits)

      


    


    
      
        known_type?(..)

      


    


    
      
        supported_schema?(.., ..)

      


    





      


      
        Types


        


  
    
      
    
    
      limits()



        
          
        

    

  


  

      

          @type limits() :: %{
  depth: pos_integer(),
  output_nodes: pos_integer(),
  binary_bytes: non_neg_integer()
}


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      decode_payload(.., .., binary, limits)



        
          
        

    

  


  

      

          @callback decode_payload(1..254, 1..255, binary(), limits()) ::
  {:ok, term(), non_neg_integer()} | {:error, term()}


      



  



  
    
      
    
    
      known_type?(..)



        
          
        

    

  


  

      

          @callback known_type?(1..254) :: boolean()


      



  



  
    
      
    
    
      supported_schema?(.., ..)



        
          
        

    

  


  

      

          @callback supported_schema?(1..254, 1..255) :: boolean()


      



  


        

      


  

    
Tay.Storage.Segment 
    



      
Physical v1 segment container. See the Phase 2 segment RFC for the byte contract.
Checksums, framing, and sequence continuity establish physical integrity only.
No result authorizes repair, semantic replay, or an applied checkpoint.

      


      
        Summary


  
    Types
  


    
      
        footer()

      


    


    
      
        footer_decode_error()

      


    


    
      
        footer_decode_result()

      


    


    
      
        footer_encode_error()

      


    


    
      
        header_decode_error()

      


    


    
      
        header_decode_result()

      


    


    
      
        parse_result()

      


    


    
      
        reduce_result(acc)

      


    


    
      
        store_decode_error()

      


    





  
    Functions
  


    
      
        decode_footer(bytes, expected \\ %{})

      


    


    
      
        decode_header(bytes, expected \\ %{})

      


    


    
      
        decode_store(bytes)

      


    


    
      
        encode_footer(footer)

      


    


    
      
        encode_header(arg1)

      


    


    
      
        encode_store(store_id)

      


    


    
      
        filename(id)

      


    


    
      
        filename_id(name)

      


    


    
      
        max_bytes()

      


    


    
      
        max_count()

      


    


    
      
        max_id()

      


    


    
      
        min_rotation_bytes()

      


    


    
      
        parse(bytes, options \\ [])

      


        Validates a complete in-memory segment without retaining its records.



    


    
      
        reduce(read, size, accumulator, reducer, options \\ [])

      


        Physical reduction; accumulator is returned only on complete success.



    


    
      
        reduce_while(read, size, accumulator, visitor, options \\ [])

      


        Halt-aware physical traversal; errors never return a successful prefix accumulator.



    


    
      
        scan(read, size, options \\ [])

      


        Validates a segment through bounded positional reads. No writes occur.



    





      


      
        Types


        


  
    
      
    
    
      footer()



        
          
        

    

  


  

      

          @type footer() :: %{
  id: pos_integer(),
  first_sequence: pos_integer(),
  last_sequence: pos_integer(),
  count: pos_integer(),
  store_id: <<_::128>>,
  segment_crc: non_neg_integer()
}


      



  



  
    
      
    
    
      footer_decode_error()



        
          
        

    

  


  

      

          @type footer_decode_error() ::
  :checksum
  | :count_sequence_relation
  | :invalid_argument
  | :invalid_crc
  | :invalid_first_sequence
  | :invalid_last_sequence
  | :invalid_magic
  | :invalid_record_count
  | :invalid_segment_id
  | :invalid_store_id
  | :reserved_bytes
  | :trailing_footer_bytes
  | {:invalid_version, 0}
  | {:unsupported_flags, byte()}
  | {:unsupported_version, byte()}
  | {:mismatch, atom(), term(), term()}


      



  



  
    
      
    
    
      footer_decode_result()



        
          
        

    

  


  

      

          @type footer_decode_result() ::
  {:ok, footer()} | {:incomplete, 64} | {:error, footer_decode_error()}


      



  



  
    
      
    
    
      footer_encode_error()



        
          
        

    

  


  

      

          @type footer_encode_error() ::
  :count_sequence_relation
  | :invalid_argument
  | :invalid_crc
  | :invalid_first_sequence
  | :invalid_last_sequence
  | :invalid_record_count
  | :invalid_segment_id
  | :invalid_store_id


      



  



  
    
      
    
    
      header_decode_error()



        
          
        

    

  


  

      

          @type header_decode_error() ::
  store_decode_error()
  | :invalid_first_sequence
  | :invalid_segment_id
  | {:mismatch, :id | :store_id, term(), <<_::128>> | pos_integer()}


      



  



  
    
      
    
    
      header_decode_result()



        
          
        

    

  


  

      

          @type header_decode_result() ::
  {:ok,
   %Tay.Storage.Segment{
     bytes: term(),
     count: term(),
     crc_state: term(),
     digest: term(),
     first_sequence: term(),
     footer: term(),
     id: term(),
     identity: term(),
     last_sequence: term(),
     state: term(),
     store_id: term()
   }}
  | {:incomplete, 44}
  | {:error, header_decode_error()}


      



  



  
    
      
    
    
      parse_result()



        
          
        

    

  


  

      

          @type parse_result() ::
  {:error, map()}
  | {:ok,
     %Tay.Storage.Segment{
       bytes: term(),
       count: term(),
       crc_state: term(),
       digest: term(),
       first_sequence: term(),
       footer: term(),
       id: term(),
       identity: term(),
       last_sequence: term(),
       state: term(),
       store_id: term()
     }}
  | {:ok,
     %Tay.Storage.Segment{
       bytes: term(),
       count: term(),
       crc_state: term(),
       digest: term(),
       first_sequence: term(),
       footer: term(),
       id: term(),
       identity: term(),
       last_sequence: term(),
       state: term(),
       store_id: term()
     }, term()}


      



  



  
    
      
    
    
      reduce_result(acc)



        
          
        

    

  


  

      

          @type reduce_result(acc) ::
  {:error, map()}
  | {:ok,
     %Tay.Storage.Segment{
       bytes: term(),
       count: term(),
       crc_state: term(),
       digest: term(),
       first_sequence: term(),
       footer: term(),
       id: term(),
       identity: term(),
       last_sequence: term(),
       state: term(),
       store_id: term()
     }, acc}


      



  



  
    
      
    
    
      store_decode_error()



        
          
        

    

  


  

      

          @type store_decode_error() ::
  :checksum
  | :invalid_argument
  | :invalid_magic
  | :invalid_store_id
  | :reserved_bytes
  | :trailing_store_bytes
  | {:invalid_version, 0}
  | {:unsupported_flags, byte()}
  | {:unsupported_version, byte()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      decode_footer(bytes, expected \\ %{})



        
          
        

    

  


  

      

          @spec decode_footer(term(), term()) :: footer_decode_result()


      



  



    

  
    
      
    
    
      decode_header(bytes, expected \\ %{})



        
          
        

    

  


  

      

          @spec decode_header(term(), term()) :: header_decode_result()


      



  



  
    
      
    
    
      decode_store(bytes)



        
          
        

    

  


  

      

          @spec decode_store(term()) ::
  {:ok, <<_::128>>} | {:incomplete, 28} | {:error, store_decode_error()}


      



  



  
    
      
    
    
      encode_footer(footer)



        
          
        

    

  


  

      

          @spec encode_footer(term()) :: {:ok, <<_::512>>} | {:error, footer_encode_error()}


      



  



  
    
      
    
    
      encode_header(arg1)



        
          
        

    

  


  

      

          @spec encode_header(any()) ::
  {:error,
   :invalid_argument
   | :invalid_first_sequence
   | :invalid_segment_id
   | :invalid_store_id}
  | {:ok, <<_::32, _::_*8>>}


      



  



  
    
      
    
    
      encode_store(store_id)



        
          
        

    

  


  

      

          @spec encode_store(any()) :: {:error, :invalid_store_id} | {:ok, <<_::32, _::_*8>>}


      



  



  
    
      
    
    
      filename(id)



        
          
        

    

  


  

      

          @spec filename(any()) :: {:error, :invalid_segment_id} | {:ok, <<_::32, _::_*8>>}


      



  



  
    
      
    
    
      filename_id(name)



        
          
        

    

  


  

      

          @spec filename_id(any()) ::
  {:error, :invalid_segment_id | :invalid_segment_name} | {:ok, integer()}


      



  



  
    
      
    
    
      max_bytes()



        
          
        

    

  


  

      

          @spec max_bytes() :: pos_integer()


      



  



  
    
      
    
    
      max_count()



        
          
        

    

  


  

      

          @spec max_count() :: pos_integer()


      



  



  
    
      
    
    
      max_id()



        
          
        

    

  


  

      

          @spec max_id() :: pos_integer()


      



  



  
    
      
    
    
      min_rotation_bytes()



        
          
        

    

  


  

      

          @spec min_rotation_bytes() :: pos_integer()


      



  



    

  
    
      
    
    
      parse(bytes, options \\ [])



        
          
        

    

  


  

      

          @spec parse(binary(), keyword()) :: parse_result()


      


Validates a complete in-memory segment without retaining its records.

  



    

  
    
      
    
    
      reduce(read, size, accumulator, reducer, options \\ [])



        
          
        

    

  


  

      

          @spec reduce(term(), term(), acc, term(), keyword()) :: reduce_result(acc)
when acc: var


      


Physical reduction; accumulator is returned only on complete success.

  



    

  
    
      
    
    
      reduce_while(read, size, accumulator, visitor, options \\ [])



        
          
        

    

  


  

Halt-aware physical traversal; errors never return a successful prefix accumulator.

  



    

  
    
      
    
    
      scan(read, size, options \\ [])



        
          
        

    

  


  

      

          @spec scan(term(), term(), keyword()) :: parse_result()


      


Validates a segment through bounded positional reads. No writes occur.

  


        

      


  

    
Tay.Storage.V2.Authority 
    



      
Pure Store-v2 authority metadata. These bytes do not by themselves authorize
publication; the native owner must durably create and revalidate the files.

      


      
        Summary


  
    Functions
  


    
      
        decode_current(bytes)

      


    


    
      
        decode_manifest(bytes)

      


    


    
      
        decode_marker(bytes)

      


    


    
      
        encode_current(arg1)

      


    


    
      
        encode_manifest(manifest)

      


    


    
      
        encode_marker(store_id)

      


    


    
      
        manifest?(manifest)

      


    


    
      
        manifest_digest(bytes)

      


    


    
      
        verify_selection(marker, current, manifest_bytes)

      


    





      


      
        Functions


        


  
    
      
    
    
      decode_current(bytes)



        
          
        

    

  


  


  



  
    
      
    
    
      decode_manifest(bytes)



        
          
        

    

  


  


  



  
    
      
    
    
      decode_marker(bytes)



        
          
        

    

  


  


  



  
    
      
    
    
      encode_current(arg1)



        
          
        

    

  


  


  



  
    
      
    
    
      encode_manifest(manifest)



        
          
        

    

  


  


  



  
    
      
    
    
      encode_marker(store_id)



        
          
        

    

  


  


  



  
    
      
    
    
      manifest?(manifest)



        
          
        

    

  


  


  



  
    
      
    
    
      manifest_digest(bytes)



        
          
        

    

  


  


  



  
    
      
    
    
      verify_selection(marker, current, manifest_bytes)



        
          
        

    

  


  


  


        

      


  

    
Tay.Storage.V2.Codec 
    



      
Pure Store-v2 payload codec. Record-v1 framing supplies the type/schema,
sequence and CRC; this module defines only the bounded semantic payloads.

      


      
        Summary


  
    Functions
  


    
      
        decode_mutation(payload, limits \\ Value.defaults())

      


    


    
      
        decode_snapshot(payload, limits \\ Value.defaults())

      


    


    
      
        encode_mutation(mutation, limits \\ Value.defaults())

      


    


    
      
        encode_snapshot(job, limits \\ Value.defaults())

      


    


    
      
        event(map)

      


    


    
      
        mutation?(mutation, limits \\ Value.defaults())

      


    


    
      
        mutation_type()

      


    


    
      
        schema()

      


    


    
      
        snapshot?(job, limits \\ Value.defaults())

      


    


    
      
        snapshot_size(job, limits \\ Value.defaults())

      


    


    
      
        snapshot_type()

      


    





      


      
        Functions


        


    

  
    
      
    
    
      decode_mutation(payload, limits \\ Value.defaults())



        
          
        

    

  


  


  



    

  
    
      
    
    
      decode_snapshot(payload, limits \\ Value.defaults())



        
          
        

    

  


  


  



    

  
    
      
    
    
      encode_mutation(mutation, limits \\ Value.defaults())



        
          
        

    

  


  


  



    

  
    
      
    
    
      encode_snapshot(job, limits \\ Value.defaults())



        
          
        

    

  


  


  



  
    
      
    
    
      event(map)



        
          
        

    

  


  


  



    

  
    
      
    
    
      mutation?(mutation, limits \\ Value.defaults())



        
          
        

    

  


  


  



  
    
      
    
    
      mutation_type()



        
          
        

    

  


  


  



  
    
      
    
    
      schema()



        
          
        

    

  


  


  



    

  
    
      
    
    
      snapshot?(job, limits \\ Value.defaults())



        
          
        

    

  


  


  



    

  
    
      
    
    
      snapshot_size(job, limits \\ Value.defaults())



        
          
        

    

  


  


  



  
    
      
    
    
      snapshot_type()



        
          
        

    

  


  


  


        

      


  

    
Tay.Storage.V2.Epoch 
    



      
Pure Store-v2 epoch construction and semantic replay over supplied bytes.
Filesystem ownership, digest pinning and CURRENT publication are deliberately
outside this module; callers must supply fully pinned segment contents.

      


      
        Summary


  
    Functions
  


    
      
        build(jobs, store_id)

      


    


    
      
        recover(base_bytes, tail_bytes, store_id)

      


    





      


      
        Functions


        


  
    
      
    
    
      build(jobs, store_id)



        
          
        

    

  


  


  



  
    
      
    
    
      recover(base_bytes, tail_bytes, store_id)



        
          
        

    

  


  


  


        

      


  

    
Tay.Storage.V2.Mutation 
    



      
Converts validated Engine events into Store-v2 logical mutations.

      


      
        Summary


  
    Functions
  


    
      
        from_event(event, previous, next_order)

      


    





      


      
        Functions


        


  
    
      
    
    
      from_event(event, previous, next_order)



        
          
        

    

  


  


  


        

      


  

    
Tay.Storage.V2.Publication 
    



      
Internal context for one candidate publication. Large intermediate snapshot
views are released at stage boundaries instead of surviving the authority switch.
The context carries data only; the Publisher controls all side-effect ordering.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Tay.Storage.V2.Publication{
  admitted_candidate_bytes: term(),
  auxiliary: term(),
  auxiliary_events: term(),
  base_bytes: term(),
  candidate: term(),
  catch_up_stats: term(),
  caught_up: term(),
  current_bytes: term(),
  delta_bytes: term(),
  epoch_id: term(),
  identity: term(),
  ids: term(),
  inventory: term(),
  limits: term(),
  manifest: term(),
  manifest_bytes: term(),
  native: term(),
  normalized: term(),
  peak_memory: term(),
  previous: term(),
  renamed: term(),
  retention_stats: term(),
  source: term(),
  stage: term(),
  started: term(),
  switch_started: term(),
  tail: term(),
  tail_bytes: term(),
  value_limits: term()
}


      



  


        

      


  

    
Tay.Storage.V2.Publisher 
    



      
Store-v2 candidate construction and publication. Online callers build the
candidate against a frozen frontier while the Writer journals later mutations,
catch up in bounded rounds while admission remains open, and fence only the
final small delta and atomic epoch switch. The source remains pinned and never
loses bytes to make candidate space. Offline publication is verified by an
independent Store-v2 replay; online publication fully validates the candidate
before the fence, validates every tail mutation while appending it, and verifies
the published authority before returning.

      


      
        Summary


  
    Functions
  


    
      
        publish(native, source)

      


    





      


      
        Functions


        


  
    
      
    
    
      publish(native, source)



        
          
        

    

  


  


  


        

      


  

    
Tay.Storage.V2.Reader 
    



      
Store-v2 recovery through the lock-owning native session. No path is opened
through File; every read is pinned, positional, bounded and revalidated.

      


      
        Summary


  
    Functions
  


    
      
        recover(native, candidate, options \\ [])

      


    


    
      
        recover_candidate(native, candidate, manifest)

      


        Independently replays a private or just-renamed candidate before CURRENT publication.



    





      


      
        Functions


        


    

  
    
      
    
    
      recover(native, candidate, options \\ [])



        
          
        

    

  


  


  



  
    
      
    
    
      recover_candidate(native, candidate, manifest)



        
          
        

    

  


  

Independently replays a private or just-renamed candidate before CURRENT publication.

  


        

      


  

    
Tay.Storage.V2.Reclaimer 
    



      
Best-effort post-CURRENT reclamation. Only the predecessor named by the
independently recovered current manifest is passed to the native helper.
Failure is deferred, never a pointer rollback.

      


      
        Summary


  
    Functions
  


    
      
        predecessor(native, map)

      


    





      


      
        Functions


        


  
    
      
    
    
      predecessor(native, map)



        
          
        

    

  


  


  


        

      


  

    
Tay.Storage.V2.Reducer 
    



      
Pure Store-v2 logical replay. Physical positions are deliberately absent from
revision, cycle, execution and availability state.

      


      
        Summary


  
    Functions
  


    
      
        apply(candidate, mutation)

      


    


    
      
        apply_event(candidate, event, position)

      


    


    
      
        apply_one(previous, mutation, next_order, limits, value_limits)

      


        Validates one live logical transition without copying the Engine's ETS projection.



    


    
      
        candidate(limits \\ %{}, value_limits \\ Tay.Event.Value.defaults())

      


    


    
      
        durable_jobs(candidate)

      


    


    
      
        insert_snapshot(candidate, job)

      


    





      


      
        Functions


        


  
    
      
    
    
      apply(candidate, mutation)



        
          
        

    

  


  


  



  
    
      
    
    
      apply_event(candidate, event, position)



        
          
        

    

  


  


  



  
    
      
    
    
      apply_one(previous, mutation, next_order, limits, value_limits)



        
          
        

    

  


  

Validates one live logical transition without copying the Engine's ETS projection.

  



    

    

  
    
      
    
    
      candidate(limits \\ %{}, value_limits \\ Tay.Event.Value.defaults())



        
          
        

    

  


  


  



  
    
      
    
    
      durable_jobs(candidate)



        
          
        

    

  


  


  



  
    
      
    
    
      insert_snapshot(candidate, job)



        
          
        

    

  


  


  


        

      


  

    
Tay.Storage.V2.Retention 
    



      
Shared normative schema-1 terminal-retention validation and time arithmetic.

      


      
        Summary


  
    Functions
  


    
      
        duration(retention)

      


    


    
      
        expired?(terminal_at, retention, captured_at)

      


    


    
      
        from_value(value)

      


    


    
      
        max_hours()

      


    


    
      
        max_minutes()

      


    


    
      
        persisted(retention)

      


        Returns the durable policy used after a one-shot compaction request.



    


    
      
        to_value(arg1)

      


    


    
      
        validate(arg1)

      


    





      


      
        Functions


        


  
    
      
    
    
      duration(retention)



        
          
        

    

  


  


  



  
    
      
    
    
      expired?(terminal_at, retention, captured_at)



        
          
        

    

  


  


  



  
    
      
    
    
      from_value(value)



        
          
        

    

  


  


  



  
    
      
    
    
      max_hours()



        
          
        

    

  


  


  



  
    
      
    
    
      max_minutes()



        
          
        

    

  


  


  



  
    
      
    
    
      persisted(retention)



        
          
        

    

  


  

Returns the durable policy used after a one-shot compaction request.

  



  
    
      
    
    
      to_value(arg1)



        
          
        

    

  


  


  



  
    
      
    
    
      validate(arg1)



        
          
        

    

  


  


  


        

      


  

    
Tay.Storage.V2.Snapshot 
    



      
Pure canonical snapshot planning. No storage operation occurs here.

      


      
        Summary


  
    Functions
  


    
      
        classify(job, retention, now)

      


    


    
      
        equivalent?(before, after_state)

      


    


    
      
        normalize_availability(jobs)

      


        Canonicalizes the storage-internal global availability coordinate.



    


    
      
        plan(jobs, retention \\ :infinity, now \\ 0)

      


    


    
      
        prepare(jobs, retention, captured_at)

      


        Plans retained canonical state without materializing whole-store payloads.



    


    
      
        prepare_infinity(jobs)

      


        Validates and canonicalizes state without materializing snapshot payloads.



    





      


      
        Functions


        


  
    
      
    
    
      classify(job, retention, now)



        
          
        

    

  


  


  



  
    
      
    
    
      equivalent?(before, after_state)



        
          
        

    

  


  


  



  
    
      
    
    
      normalize_availability(jobs)



        
          
        

    

  


  

Canonicalizes the storage-internal global availability coordinate.

  



    

    

  
    
      
    
    
      plan(jobs, retention \\ :infinity, now \\ 0)



        
          
        

    

  


  


  



  
    
      
    
    
      prepare(jobs, retention, captured_at)



        
          
        

    

  


  

Plans retained canonical state without materializing whole-store payloads.

  



  
    
      
    
    
      prepare_infinity(jobs)



        
          
        

    

  


  

Validates and canonicalizes state without materializing snapshot payloads.

  


        

      


  

    
Tay.Storage.Writer 
    



      
Internal physical storage session with a supervised native Port.
The GenServer serializes storage operations and supervises its linked helper.
The helper alone holds flock and writable FDs. A failed or uncertain mutation
poisons this instance; no automatic restart/retry is permitted. An embedding
supervisor may start this temporary child explicitly. Physical readiness is
not Event validation, job insertion, or semantic recovery readiness.
Strict group commits are private Engine-owned sessions: appends update the
physical stream in order, one final sync/check closes the group, and the
Engine alone withholds all external acknowledgements until that succeeds.

      


      
        Summary


  
    Functions
  


    
      
        activate_recovered(writer, session_ref)

      


        Activates once, in the same live ownership session; returns state input only after success.



    


    
      
        append(writer, type, schema, payload)

      


        Appends opaque physical bytes supplied by an upstream semantic validator.



    


    
      
        append(writer, admission_ref, type, schema, payload)

      


    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        compact(writer, admission_ref, deadline \\ System.monotonic_time(:millisecond) + 900_000, retention \\ :infinity, captured_at \\ nil, cancel_flag \\ nil)

      


        Runs the exclusive, drained-generation Store-v2 publisher in this native owner.



    


    
      
        initialize(options)

      


        Initialize only using the approved bootstrap/genesis protocol; never open existing history.



    


    
      
        reduce(writer, accumulator, reducer)

      


    


    
      
        rotate(writer)

      


    


    
      
        rotate(writer, admission_ref)

      


    


    
      
        seal(writer)

      


    


    
      
        seal(writer, admission_ref)

      


    


    
      
        segment_record(writer, segment_id, offset, sequence, timeout \\ 10000)

      


    


    
      
        start_link(options)

      


    


    
      
        start_recovered_link(storage_options, replay_spec)

      


        Replays an existing store, retaining its owner/Port/lock and private candidate.



    


    
      
        status(writer)

      


    





      


      
        Functions


        


  
    
      
    
    
      activate_recovered(writer, session_ref)



        
          
        

    

  


  

Activates once, in the same live ownership session; returns state input only after success.

  



  
    
      
    
    
      append(writer, type, schema, payload)



        
          
        

    

  


  

Appends opaque physical bytes supplied by an upstream semantic validator.

  



  
    
      
    
    
      append(writer, admission_ref, type, schema, payload)



        
          
        

    

  


  


  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



    

    

    

    

  
    
      
    
    
      compact(writer, admission_ref, deadline \\ System.monotonic_time(:millisecond) + 900_000, retention \\ :infinity, captured_at \\ nil, cancel_flag \\ nil)



        
          
        

    

  


  

Runs the exclusive, drained-generation Store-v2 publisher in this native owner.

  



  
    
      
    
    
      initialize(options)



        
          
        

    

  


  

Initialize only using the approved bootstrap/genesis protocol; never open existing history.

  



  
    
      
    
    
      reduce(writer, accumulator, reducer)



        
          
        

    

  


  


  



  
    
      
    
    
      rotate(writer)



        
          
        

    

  


  


  



  
    
      
    
    
      rotate(writer, admission_ref)



        
          
        

    

  


  


  



  
    
      
    
    
      seal(writer)



        
          
        

    

  


  


  



  
    
      
    
    
      seal(writer, admission_ref)



        
          
        

    

  


  


  



    

  
    
      
    
    
      segment_record(writer, segment_id, offset, sequence, timeout \\ 10000)



        
          
        

    

  


  


  



  
    
      
    
    
      start_link(options)



        
          
        

    

  


  


  



  
    
      
    
    
      start_recovered_link(storage_options, replay_spec)



        
          
        

    

  


  

Replays an existing store, retaining its owner/Port/lock and private candidate.

  



  
    
      
    
    
      status(writer)



        
          
        

    

  


  


  


        

      


  

    
Tay.Supervisor 
    



      
The deliberately empty root supervisor for Tay's application.
Tay.Application validates configuration before starting this supervisor.
It never owns storage, state, scheduling or execution children. A consuming
application explicitly supervises each Engine through Tay.child_spec/1.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(args \\ [])

      


        Starts the root supervisor registered as Tay.Supervisor.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



    

  
    
      
    
    
      start_link(args \\ [])



        
          
        

    

  


  

      

          @spec start_link(term()) :: Supervisor.on_start()


      


Starts the root supervisor registered as Tay.Supervisor.

  


        

      


  

    
Tay.Telemetry 
    



      
Bounded telemetry events and backend-neutral metric definitions.
Job transitions use [:tay, :job, :transition] with %{count: 1} and
metadata keys :engine, :operation, :state, :previous_state, :queue,
and :job_id. Public requests emit the standard [:tay, :command, :start],
:stop, and :exception span events. Group commits use
[:tay, :storage, :group_commit] with native
time-unit measurements :batch_size, :wait_time, and :fsync_duration.
Queue controls use [:tay, :queue, :control] with %{count: 1}
and :engine, :operation, and :queue metadata. Arguments, diagnostics,
definitions, revisions, PIDs, and storage paths are never included.
metrics/0 returns Telemetry.Metrics definitions suitable for Prometheus
reporters and other compatible backends. The definitions deliberately omit
job and schedule IDs, and queue labels are limited to configured queues.
Add poller_child_spec/1 to a host supervision tree to publish gauges.

      


      
        Summary


  
    Functions
  


    
      
        attach_opentelemetry(options \\ [])

      


        Attaches Tay command spans to opentelemetry_telemetry when it is installed.



    


    
      
        detach_opentelemetry(handler_id \\ {:tay, :opentelemetry})

      


        Detaches handlers installed by attach_opentelemetry/1.



    


    
      
        emit_snapshot(engine \\ Tay.Engine, timeout \\ 1000)

      


        Emits one bounded metrics snapshot for an engine.



    


    
      
        events()

      


        Returns every stable Telemetry event emitted by Tay.



    


    
      
        metrics()

      


        Returns backend-neutral, low-cardinality metric definitions.



    


    
      
        poller_child_spec(options \\ [])

      


        Returns a child specification for periodic engine and queue gauges.



    





      


      
        Functions


        


    

  
    
      
    
    
      attach_opentelemetry(options \\ [])



        
          
        

    

  


  

Attaches Tay command spans to opentelemetry_telemetry when it is installed.
The host application owns the OpenTelemetry SDK, processor, and exporter.
Options are :tracer_id (default :tay) and :handler_id, which is also
accepted by detach_opentelemetry/1.

  



    

  
    
      
    
    
      detach_opentelemetry(handler_id \\ {:tay, :opentelemetry})



        
          
        

    

  


  

Detaches handlers installed by attach_opentelemetry/1.

  



    

    

  
    
      
    
    
      emit_snapshot(engine \\ Tay.Engine, timeout \\ 1000)



        
          
        

    

  


  

Emits one bounded metrics snapshot for an engine.

  



  
    
      
    
    
      events()



        
          
        

    

  


  

Returns every stable Telemetry event emitted by Tay.

  



  
    
      
    
    
      metrics()



        
          
        

    

  


  

Returns backend-neutral, low-cardinality metric definitions.
Reporters may add their own global tags. Tay's definitions use only the
configured engine and queue names plus finite operation/state/outcome values.
Per-job and per-schedule identifiers are intentionally excluded.

  



    

  
    
      
    
    
      poller_child_spec(options \\ [])



        
          
        

    

  


  

Returns a child specification for periodic engine and queue gauges.

  


        

      


  

    
Tay.Worker behaviour
    



      
The callback contract for a worker that accepts a Tay.Job.
Implement with @behaviour Tay.Worker and a perform/1 callback.
:ok and {:ok, result} describe successful callback returns;
{:error, reason} describes an unsuccessful return. Returned values are
runtime terms, not an approved persisted representation.
use Tay.Worker, key: "stable.key" provides pure job builders. The configured
Engine maps that stable key to a trusted module and executes perform/1 only
after a durable start Event. Worker return terms are not persisted; only a
bounded outcome diagnostic and final retry/discard decision are logged.

      


      
        Summary


  
    Callbacks
  


    
      
        perform(t)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      perform(t)



        
          
        

    

  


  

      

          @callback perform(Tay.Job.t()) :: :ok | {:ok, term()} | {:error, term()}


      



  


        

      


  

    
mix tay.storage.backup 
    



      
Creates an exclusive cold backup of a stopped Tay store.
mix tay.storage.backup --source /store --destination /backup --catalog /backup.json --durability development
The default --durability sync requires --validated-filesystem and a
supported persistent Linux filesystem. The destination and catalog must not
exist; failed staging is retained for inspection.

      




  

    
mix tay.storage.init 
    




      
        Summary


  
    Functions
  


    
      
        run(arguments)

      


        Callback implementation for Mix.Task.run/1.



    





      


      
        Functions


        


  
    
      
    
    
      run(arguments)



        
          
        

    

  


  

Callback implementation for Mix.Task.run/1.

  


        

      


  

    
mix tay.storage.inspect 
    




      
        Summary


  
    Functions
  


    
      
        run(arguments)

      


        Callback implementation for Mix.Task.run/1.



    





      


      
        Functions


        


  
    
      
    
    
      run(arguments)



        
          
        

    

  


  

Callback implementation for Mix.Task.run/1.

  


        

      


  

    
mix tay.storage.restore 
    



      
Restores a cold backup after verifying its external SHA-256 catalog.
mix tay.storage.restore --source /backup --destination /store --catalog /restore.json --verify-catalog /backup.json --durability development
The default --durability sync requires --validated-filesystem and a
supported persistent Linux filesystem. The destination and new catalog
must not exist; failed staging is retained for inspection.
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