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StatifierOban runs a Statifier
chart's delayed sends and async invokes as Oban
jobs in your own database. A loan that comes due in three weeks is one job row
that a deploy in between does not drop, and an invoke's work runs on an Oban
queue and answers the chart when it is done.
Why: a chart's timers outlive the node
Statifier's session arms a delayed send with Process.send_after/3, so a
pending timer lives in one process on one node: a deploy or a crash drops it
without a trace, and a chart whose delays are measured in days - a loan due in
three weeks, a hold that expires on the shelf - cannot count on its timer ever
firing. With this package the chart's SendDelayed and Cancel effects become
rows in the host's own Oban table, so the timer fires on whichever node is
running when it comes due, a drive executed twice stores one timer rather than
two, and invoke work gets Oban's retries, with a permanent failure delivered to
the chart as an event rather than leaving it waiting.
Installation
def deps do
  [
    {:statifier_oban, "~> 0.17.0"}
  ]
end
The host owns the Oban instance and runs Oban's own migration; this package
starts no instance and ships no migration.
Basic usage
# The loan chart's `<send id="due" event="loan.due" delay="21d"/>` arrives as a
# SendDelayed effect, and returning the copy early (`<cancel sendid="due"/>`)
# arrives as a Cancel. This subscriber hands both to Oban.
defmodule MyApp.LoanTimers do
  use GenServer

  alias Statifier.Effect.{Cancel, SendDelayed}
  alias StatifierOban.Timer

  def start_link(session), do: GenServer.start_link(__MODULE__, session)

  @impl GenServer
  def init(session) do
    {:ok, config} = StatifierOban.Config.new(oban: MyApp.Oban, timers_queue: :loan_timers)
    :ok = Statifier.Session.subscribe(session, self())
    {:ok, %{config: config, scope: Statifier.Session.session_id(session)}}
  end

  @impl GenServer
  def handle_info(
        {:statifier, _id, {:effect, {:send_delayed, %SendDelayed{target: nil} = e}}},
        s
      ) do
    {:ok, _job} = Timer.schedule(s.config, s.scope, e)
    {:noreply, s}
  end

  def handle_info({:statifier, _id, {:effect, {:cancel, %Cancel{} = e}}}, s) do
    {:ok, _cancelled} = Timer.cancel(s.config, s.scope, e)
    {:noreply, s}
  end

  # Anything else, a send routed elsewhere included, is the library's.
  def handle_info(_other, s), do: {:noreply, s}
end
Documentation
	Learn	A worked example - a loan that comes due and an overdue fine assessed off the session, end to end: the chart, the timer subscriber and the invoke handler


	Do	Fan out one invocation over N children - return {:fan_out, items} from a handler and wire the child-start seam
	Enqueue elsewhere, answer later - hand an invocation's work to another release and deliver its answer from there
	Bound how long an attempt takes - the three per-job-kind timeouts and what an attempt past its bound does
	Park a job whose handler is missing - cancel and tell the chart at once instead of retrying to exhaustion
	Cap a handler's attempts - max_attempts on the use, and how the failure delivery follows it
	Deliver timers to a durable execution - the delivery a process-less host writes, snoozing a parked execution included
	Count pending timers as a chart pin source - adopt the shipped pin source so a chart with a pending timer is not retired
	Keep sensitive values off the job row - pass ids rather than values, or configure an :opaque_codec
	Upgrade a host - what a host changes for each minor from 0.11 to 0.17


	Look up	API reference - every module, callback and config option, from the moduledocs
	Telemetry events - every event with its measurements and metadata
	Changelog - what changed in each version, with a Breaking heading for what a host must do


	Understand	The contract this package implements - the recipe and rules in statifier-ex that this package implements, and the routing limit they record
	What a timer days out survives - a restart, a paused queue, a leader change, and what it does not survive
	Telemetry and the OpenTelemetry bridge half - why these events exist, what is deliberately absent, and what the bridge builds on them
	The decision records - why the package is shaped as it is, one decision per record



Compatibility
	Elixir ~> 1.18.
	Statifier ~> 2.5, Oban ~> 2.19 and telemetry ~> 1.3;
statifier_persistence ~> 0.13 is optional, and with it the timer pin
source is compiled.
	Any Oban engine: the host's instance picks it, and this package never names
one.
	Pre-1.0: a minor release may rename modules, callbacks, table columns,
telemetry events or error vocabulary with no compatibility shim. Each such
change is in the CHANGELOG under a Breaking heading that
says what to do, so pin an exact minor (~> 0.17.0) until 1.0.

Status
Early, under active development. Delayed sends run through Oban end to end -
schedule from the SendDelayed effect, cancel from the Cancel effect,
deliver behind the execution-liveness check - and use StatifierOban.Invoke.Handler is the Oban-backed invoke handler base on
statifier's handler registry. Both enqueue sites run the host-opaque job-arg
fields through the optional :opaque_codec seam described below.
A permanently failed invocation reaches the chart. A run/1 that keeps
failing - returning {:error, reason}, raising, or exiting - is retried while
Oban attempts remain, and the terminal attempt delivers
error.communication.invoke.<invoke_id> into the execution, behind the same
execution-liveness check a completion goes through. A chart that parks failed
work transitions on that event, or on the bare error.communication it
extends, instead of hanging in the invoking state. The event and its payload
are statifier-ex's; the failure classes in its "reason" are this package's.
ADR-0005 ("Permanent invoke failure delivers on the terminal attempt") records
the decision, and StatifierOban.Invoke.Handler's moduledoc shows the chart
side.
Beyond this package's own suite, the shape is exercised downstream:
statifier_examples, a public
example application, runs a delayed reminder on Oban.Engines.Lite
end to end - arming a delayed send, cancelling it, letting it fire, and
delivering the fired event into an execution that is rebuilt from storage rather
than held in a process - with no host-side workarounds. Nothing in that is
engine-specific. This package never owns, starts, or names an Oban instance
(ADR-0002), so the engine stays the host's choice; what the host supplies is
the ordinary host-side contract:
	its own Oban instance, configured on whichever engine it wants (that app
names Oban.Engines.Lite, and a matching notifier with it, because SQLite
has no LISTEN/NOTIFY for the default one to use);
	Oban's own migration, run against the host's repo - this package ships
none;
	a StatifierOban.Timer.Delivery implementation, where the default
session-registry one does not fit. That app keeps its executions in storage
rather than in session processes, so its delivery answers the liveness
question from the stored execution's status and feeds the fired event back as
one more drive.

A worked example
Two things have to be true before any of this runs: the host owns an Oban
instance (this package never starts one - ADR-0002), and the host names the
queues. That is the whole of the configuration:
{:ok, config} =
  StatifierOban.Config.new(
    oban: MyApp.Oban,                  # the host's own Oban instance name
    timers_queue: :statifier_timers,   # required
    invoke_queue: :statifier_invokes   # only if you run invoke handlers
  )
There is no default for any of the three: a missing one is a configuration
error at the call site rather than a silent fall-back into whatever instance
or queue happens to be running.
Durable timers: a loan that comes due
A copy of a book is lent to a patron for three weeks. If the copy is not
returned in that window the loan comes due and goes overdue, and a return
before then has to take the timer back down. In SCXML that is one delayed
send and one cancel:
<scxml xmlns="http://www.w3.org/2005/07/scxml" version="1.0" initial="on_loan">
  <state id="on_loan">
    <onentry>
      <send id="due" event="loan.due" delay="21d"/>
    </onentry>
    <onexit>
      <cancel sendid="due"/>
    </onexit>
    <transition event="copy.returned" target="returned"/>
    <transition event="loan.due" target="overdue"/>
  </state>
  <state id="overdue">
    <!-- filled in by the invoke example below -->
    <transition event="done.invoke.fine" target="fined"/>
  </state>
  <final id="returned"/>
  <final id="fined"/>
</scxml>
Left alone, Statifier.Session arms that three-week delay with
Process.send_after/3 and the next deploy drops it. To make it durable, read
the two effects off the session's subscriber stream and hand them here:
defmodule MyApp.TimerSubscriber do
  use GenServer

  alias Statifier.Effect.{Cancel, SendDelayed}
  alias StatifierOban.Timer

  def start_link({session, config}), do: GenServer.start_link(__MODULE__, {session, config})

  @impl GenServer
  def init({session, config}) do
    :ok = Statifier.Session.subscribe(session, self())
    # The scope keys every stored job. `session_id` is the right answer for
    # any host running sessions; a host with its own durable execution id
    # supplies that instead, along with its own
    # `StatifierOban.Timer.Delivery`.
    {:ok, %{scope: Statifier.Session.session_id(session), config: config}}
  end

  @impl GenServer
  def handle_info(
        {:statifier, _id, {:effect, {:send_delayed, %SendDelayed{target: nil} = effect}}},
        state
      ) do
    {:ok, _job} = Timer.schedule(state.config, state.scope, effect)
    {:noreply, state}
  end

  # Any other target's route is resolved inside the session and never travels
  # on the effect (st-ADR-0055), so leave it to the library.
  def handle_info({:statifier, _id, {:effect, {:send_delayed, %SendDelayed{}}}}, state),
    do: {:noreply, state}

  def handle_info({:statifier, _id, {:effect, {:cancel, %Cancel{} = effect}}}, state) do
    {:ok, _cancelled} = Timer.cancel(state.config, state.scope, effect)
    {:noreply, state}
  end

  def handle_info({:statifier, _id, _other}, state), do: {:noreply, state}
end
Timer.schedule/3 inserts one job into :timers_queue, scheduled at now plus
the effect's relative delay_ms, unique on {scope, ordinal}. That
uniqueness is the load-bearing part: an at-least-once host that re-executes
the same drive after a crash gets {:ok, %Oban.Job{conflict?: true}} and one
stored job, not two loans coming due. When the job fires three weeks
later, StatifierOban.Timer.Worker feeds loan.due back into
the execution through the delivery seam, behind a liveness check - an
execution that terminated or halted in the meantime discards the event rather
than receiving it.
Timer.cancel/3 matches on {scope, send_id} and returns {:ok, count}:
copy.returned leaves on_loan, the <cancel sendid="due"/> becomes
a Cancel effect, and the stored job is cancelled. A cancel that matches
nothing is {:ok, 0}, not an error - a real-time cancel is allowed to lose a
race with a timer that already fired.
Async invoke: assessing the overdue fine off the session
The fine itself is a write into the library's accounts system: slow,
retryable, and the one thing that must not happen twice. use StatifierOban.Invoke.Handler puts it in an Oban job and delivers completion
back as done.invoke.<invoke_id>:
defmodule MyApp.FineHandler do
  use StatifierOban.Invoke.Handler

  @impl StatifierOban.Invoke.Handler
  def config, do: MyApp.statifier_oban_config()

  @impl StatifierOban.Invoke.Handler
  def run(invoke) do
    # `invoke.invoke_id` is the idempotency key upstream hands you, stable by
    # construction across replays. `params` carries the loan id, not the patron.
    with {:ok, fine} <-
           MyApp.Accounts.assess_fine_by_invoke_id(invoke.invoke_id, invoke.params) do
      {:ok, %{"fine_id" => fine.id}}
    end
  end
end
Work that keys on the execution - a write into a per-execution table, an
entry in the loan's own history - defines run/2 instead. The invoke effect
names the invocation but not the execution it belongs to, so the second
argument carries the execution's scope (and its invoke_id) from the job row:
@impl StatifierOban.Invoke.Handler
def run(invoke, %{scope: scope}) do
  with {:ok, entry} <- MyApp.LoanHistory.record_fine(scope, invoke.invoke_id) do
    {:ok, %{"entry_id" => entry.id}}
  end
end
Define one arity or the other: a handler defining both runs through run/2,
and one defining neither does not compile.
The handler is registered per session, not globally, and the chart names it by
type:
{:ok, machine} = Statifier.compile(chart_xml)

{:ok, session} =
  Statifier.Session.start_link(machine,
    invoke_handlers: %{
      "myapp:fine" => MyApp.FineHandler,
      "myapp:overdue_notice" => MyApp.OverdueNoticeHandler
    }
  )

{:ok, _subscriber} = MyApp.TimerSubscriber.start_link({session, config})
<state id="overdue">
  <invoke id="fine" type="myapp:fine"/>
  <transition event="done.invoke.fine" target="fined"/>
  <transition event="error.communication.invoke.fine" target="needs_attention"/>
</state>
Entering overdue inserts one job into :invoke_queue, unique on
{scope, invoke_id, macrostep} (ADR-0003) - a replayed drive conflicts with
the stored job, while a genuine re-entry of the state (a retry loop in the
chart) gets a fresh one. Leaving the state before the job runs cancels it.
run/1 executing twice is still possible, though: the job is at-least-once,
so keying the write on invoke.invoke_id is the handler's own job and is not
optional.
The second transition is the other end of the same story. run/1 returning
{:error, reason} retries, as at-least-once work should - but when the
retries run out, the job is discarded and
error.communication.invoke.fine is delivered into the execution behind the
same liveness check, carrying %{"reason" => "run_failed", "attempts" => n, "detail" => text}. Without it the chart would sit in overdue forever on
an accounts system that never comes back; with it the execution parks in
needs_attention, where an operator can see it. A chart that would rather
catch every kind of communication failure at once transitions on the bare
error.communication instead, and catches this too. See ADR-0005 and
statifier-ex's ADR-0068.
Where each step's handler comes from
invoke_handlers above is the whole answer, and it answers for every
<invoke> an execution reaches, not only the first. The lookup is the engine's,
not this package's: when a drive plans an <invoke>, it looks the type up
in that execution's registry (statifier-ex's ADR-0051 decision 4) and hands the
matching module the planning call. This package only ever sees a module that
lookup already chose - StatifierOban.Invoke.Handler's perform/2 writes
its name onto the job row, and StatifierOban.Invoke.Worker reads that name
back when the job runs, possibly days later on another node.
Two consequences are worth stating outright, because a host met both:
	There is no handlers: option anywhere in this package - not on the
job, not on StatifierOban.Config, not on the delivery seam. A
per-delivery handler map is not a thing to configure:
StatifierOban.Invoke.Delivery is asked only about the invocation that
just finished.
	A chart whose answer transitions into another invoking state resolves the
second handler on the drive that answer caused. An execution reaching that
drive with a registry that is missing the second type gets
error.execution at plan time - the same class an unregistered type always
raises, arriving on the second step rather than the first. The fault is a
registry that differs between entry paths, not a delivery that dropped
something.

A host running Statifier.Session fixes the registry once, at start_link/2,
so every step of the execution sees the same map by construction. A
process-less host - one that persists positions and drives the interpreter
per event, the shape StatifierOban.Invoke.Delivery's moduledoc describes -
supplies the registry per drive instead, and the re-entry drive a completed
invoke triggers is a drive like any other. Build the map in one place and hand
it to every drive, the delivery seam's re-entry included; a map assembled only
on the path that starts an execution is exactly the second-step failure
above.
Fan-out: one invocation, N children
A core.map-shaped block is one invocation that becomes N child executions, one
per item, with their answers accumulated into one result. This package
schedules that; it does not create executions. A handler fans out by returning
{:fan_out, items} instead of {:ok, donedata}:
defmodule MyApp.MapHandler do
  use StatifierOban.Invoke.Handler

  @impl StatifierOban.Invoke.Handler
  def config, do: MyApp.statifier_oban_config()

  # `run/2` rather than `run/1`, because the list is not on the effect.
  # `core.map` compiles its `items` field into the params as a quoted
  # literal (`sb-ADR-0009` decision 3), so `invoke.params["items"]` is
  # the datamodel *path* the author typed - `"chunks"` - and never the
  # list itself: the emitted bytes are the same over any N. A job holds
  # the effect and no datamodel, so evaluating that path is the
  # handler's work, against the parent execution's own persisted
  # position -
  # which is what the job's scope names.
  @impl StatifierOban.Invoke.Handler
  def run(invoke, %{scope: parent_execution_id}) do
    with {:ok, path} <- items_path(invoke),
         {:ok, machine_state} <- MyApp.Executions.machine_state(parent_execution_id) do
      # Fan out over descriptors - ids, ranges - not over row payloads:
      # every start job reads this list again, and it lives in the
      # parent execution's datamodel for the execution's whole life.
      resolve(machine_state.datamodel, path)
    end
  end

  defp items_path(%{params: %{"items" => path}}) when is_binary(path) and path != "",
    do: {:ok, path}

  defp items_path(invoke), do: {:error, {:items_missing, invoke.invoke_id}}

  # A dotted walk over the string-keyed datamodel. What the block emits
  # is a path and not an expression, so a host that evaluated it as one
  # would be inventing a capability `core.map` deliberately withheld.
  # Neither refusal is a condition a retry changes.
  defp resolve(datamodel, path) do
    case get_in(datamodel, String.split(path, ".")) do
      items when is_list(items) -> {:fan_out, items}
      nil -> {:error, {:items_undefined, path}}
      _other -> {:error, {:items_not_a_list, path}}
    end
  end
end
That return says "this invocation is N children, not an answer": the job
enqueues one start job per index and completes without delivering, and
the invocation stays open until the settlement side answers it once, on
behalf of all N. An empty items list is the one exception: a fan-out over
nothing succeeds over nothing, so no start job goes out and the job answers
the invocation with [] immediately (sb-ADR-0009 decision 8). All N start
jobs go out up front - there are no slices, and
the queue's own concurrency limit is what bounds how many children run at
once. A handler may pass a width hint of its own as
{:fan_out, items, max_concurrency: n}, and it is shape-validated and
clamped to that limit in both directions; a hint below it is not honoured
(ADR-0007 and its 2026-09-05 Note). core.map declares no such field, so
nothing arrives in params to pass along: max_concurrency is one of the
block fields sb-ADR-0009 decision 4 leaves deferred. A fan-out isolated
from a host's other async work gets its own queue, which is a deployment
change.
Two config options belong to this half:
	Option	Default	What it is
	:child_starter	nil	the module implementing StatifierOban.Invoke.ChildStarter that each start job creates its child through - the seam, because this package creates no executions
	:max_fan_out	1_000	the cap on a fan-out's width, checked before the first child start; a wider fan-out starts nothing and fails the invocation on error.communication.invoke.<invoke_id> with the count and the cap in detail

The seam's callback takes five values - the parent execution id, the
effect, the index, the count, and an option list - and must be
idempotent on {parent execution id, invoke_id, index}, because a start
job is at-least-once like every other job here:
@impl StatifierOban.Invoke.ChildStarter
def start_child(parent_execution_id, invoke, index, count, opts) do
  StatifierPersistence.Driver.start_child_at(
    MyApp.driver(), parent_execution_id, invoke, index, count, opts
  )
  |> case do
    :ok -> :ok
    {:refused, reason} -> {:error, reason}
  end
end
opts carries policy: :all | :first_error, the invocation's aggregation
policy, and is where a later scheduling fact would arrive too - so read the
keys you know and ignore the rest. The policy is read off the core.map
invocation's own on parameter: "all", "first_error", or absent, which
means :all. An on that is neither word refuses the fan-out on
error.communication.invoke.<invoke_id> rather than defaulting, because
:all and :first_error differ in whether a failing child cancels its
siblings. It rides on every start job rather than being held once by the
starter module, because the settlement side records it on each child's
own linkage at creation.
A host running
statifier_persistence
passes it straight through to that package's
StatifierPersistence.Driver.start_child_at(
  driver, parent_execution_id, effect, index, count, policy: :all | :first_error
) :: :ok | {:refused, term()}
(0-based index, count = N, effect accepted either as the resolved
%Statifier.Effect.Invoke{} or as the whole {:start_child, ...}
instruction, and opts the same keyword list this seam is handed). The
host's module is what holds the driver; a host with its own execution store
wires its own function instead:
{:ok, config} =
  StatifierOban.Config.new(
    oban: MyApp.Oban,
    timers_queue: :statifier_timers,
    invoke_queue: :statifier_invokes,
    child_starter: MyApp.ChildStarter,
    max_fan_out: 500
  )
When a fan-out fails and the remaining children have to be cancelled, the
children that already exist are cancelled as executions by whoever owns
them; StatifierOban.Invoke.FanOut.cancel_unstarted/3 is the other door,
for the indices whose start job has not run yet and which therefore have
no execution record to cancel.
Enqueue elsewhere, answer later
Sometimes the work an invocation stands for is not done by this job at all:
another release owns it, on its own Oban instance and its own queue. The
handler's job then only hands the work on, and returns :deferred instead of
an answer:
defmodule MyApp.ReportHandler do
  use StatifierOban.Invoke.Handler

  @impl StatifierOban.Invoke.Handler
  def config, do: MyApp.statifier_oban_config()

  # `run/2`, because the other release needs the scope to answer with.
  # The insert is unique on the invoke id, so a re-run of this job hands
  # the work on once, not twice.
  @impl StatifierOban.Invoke.Handler
  def run(invoke, %{scope: scope, invoke_id: invoke_id}) do
    %{scope: scope, invoke_id: invoke_id, params: invoke.params}
    |> MyApp.Reports.BuildWorker.new(unique: [keys: [:scope, :invoke_id], period: :infinity])
    |> then(&Oban.insert(MyApp.ReportsOban, &1))
    |> case do
      {:ok, _job} -> :deferred
      {:error, reason} -> {:error, reason}
    end
  end
end
:deferred completes this job without delivering: the invocation stays
open, and the chart stays in its invoking state. Whoever finishes the work
answers it later, with the same scope and invoke id, through the host's own
StatifierOban.Invoke.Delivery implementation - the module the config names
as :invoke_delivery:
# In the other release, when the report is built:
case MyApp.InvokeDelivery.deliver(scope, invoke_id, %{"report_id" => report.id}) do
  :delivered -> :ok
  # The execution ended or halted first: the answer was dropped, and
  # there is no one left to tell.
  {:discarded, _reason} -> :ok
end

# ...or when it gives up for good:
case MyApp.InvokeDelivery.deliver_failure(scope, invoke_id,
       reason: "report_failed",
       attempts: attempt,
       detail: "the source table was empty"
     ) do
  :delivered -> :ok
  {:discarded, _reason} -> :ok
end
deliver/3 and deliver_failure/3 are callbacks of that behaviour, not
functions this package exports, so the call goes to the host's module, and
it behaves exactly as it does when the worker makes it: the liveness check
first, :delivered or {:discarded, reason} back. The answer becomes
done.invoke.<invoke_id> or error.communication.invoke.<invoke_id>; the
reason, attempts and detail of a failure are the finishing side's own.
The caller needs whatever the implementation needs to reach the execution:
for a host that keeps executions in storage, access to that store; for the
default StatifierOban.Invoke.Delivery.Session, a node where the session is
registered.
While the answer is outstanding, this package does nothing: nothing waits,
polls, or times out on it. Two things a chart may want are already there:
<state id="reporting">
  <onentry>
    <send id="report_deadline" event="report.too_slow" delay="2h"/>
  </onentry>
  <onexit>
    <cancel sendid="report_deadline"/>
  </onexit>
  <invoke id="report" type="myapp:report"/>
  <transition event="done.invoke.report" target="reported"/>
  <transition event="error.communication.invoke.report" target="needs_attention"/>
  <transition event="report.too_slow" target="needs_attention"/>
</state>
	A deadline is the chart's own delayed send, as above.
	Cancelling is the ordinary path: leaving reporting cancels the
invocation, and a late answer for it is dropped. The no-op is the
session's, not the delivery's: while the execution is still running, the
default delivery's liveness check passes and it returns :delivered, and
Statifier.Session.done_invocation/3 (or failed_invocation/3) then
discards the answer for an invocation already cancelled. Telling the
other release to stop is the host's to arrange. ADR-0009 records the
whole shape.

Bounding how long an attempt takes
By default no job this package enqueues has a run-time bound: an attempt
runs until its work returns. Three options set one per job kind, each in
milliseconds or :infinity. A bound may be at most 4_294_967_295 ms, the
largest timeout the BEAM accepts, and :invoke_timeout at most that less
the invoke worker's 5-second margin (4_294_962_295); a larger value is
rejected by StatifierOban.Config.new/1:
	Option	Default	What it bounds
	:invoke_timeout	:infinity	one attempt of an invoke job - the handler's run/1 or run/2
	:child_start_timeout	:infinity	one attempt of a fan-out child start job - the ChildStarter call
	:timer_timeout	:infinity	one attempt of a fired-timer job - the delivery of the fired event

{:ok, config} =
  StatifierOban.Config.new(
    oban: MyApp.Oban,
    timers_queue: :statifier_timers,
    invoke_queue: :statifier_invokes,
    invoke_timeout: :timer.minutes(2)
  )
The bound is fixed when the job is enqueued: it is written into the job's
meta, and each worker's timeout/1 reads it back off the row. A job
stored before the host sets or changes a bound keeps the bound it was
stored with, and a job with none on its row runs unbounded. An attempt
that runs past its bound fails with Oban.TimeoutError and retries while
attempts remain, like any other failed attempt.
The invoke bound is also enforced inside the worker, so a chart still
hears about an invocation that timed out for good. The handler call runs
in a task linked to the job process; when it outlives the bound, the
attempt raises Oban.TimeoutError itself, and the last attempt delivers
error.communication.invoke.<invoke_id> with reason: "run_crashed"
and the timeout message as detail - the same class a raising handler's
last attempt delivers (ADR-0005). The invoke worker's timeout/1 returns
the bound plus a 5-second margin, a backstop for the work around the
call. A handler that reads its own process (self(), the process
dictionary) sees the task's when a bound is set; with the :infinity
default no task is started.
A host running Oban.Plugins.Lifeline can set its :rescue_after above
the largest bound it configures (for invoke jobs, the bound plus the
margin), rather than guessing at a ceiling nothing enforces.
Parking a job whose handler is missing
An invoke job's row names its handler module by string, and that name can
fail to resolve - the module was renamed, removed, or simply has not been
deployed to this node yet. By default (unresolved_handler: :retry) such
a job retries to exhaustion and delivers nothing, exactly as it always
has (ADR-0005 decision 6).
{:ok, config} =
  StatifierOban.Config.new(
    oban: MyApp.Oban,
    timers_queue: :statifier_timers,
    invoke_queue: :statifier_invokes,
    unresolved_handler: :cancel
  )
unresolved_handler: :cancel instead cancels the job on the attempt that
finds the handler missing, and delivers
error.communication.invoke.<invoke_id> with reason: "invalid_handler",
detail the handler name, and attempts that attempt's own number. A
host that runs its handlers in a separate release from the one enqueueing
invocations is what this is for: rather than a job fighting a retry
backoff until the handler ships, the chart hears about it at once, and a
transition on error.communication can re-enqueue the invocation once
the deploy lands.
An unresolvable delivery module still retries either way - there is no
door to deliver through, whatever this option is set to. The policy is
fixed at enqueue time, the same way the run-time bounds are: it travels
in the job's meta, so a job stored before the option existed reads as
:retry.
Capping handler attempts
An invoke job is attempted up to Oban's default of 20 times: the invoke
worker sets no max_attempts of its own. A handler whose work should not
be repeated that often - an overdue notice mailed to a patron through a
mailer it cannot key on invoke_id, for example - declares its own cap
on the use:
defmodule MyApp.OverdueNoticeHandler do
  use StatifierOban.Invoke.Handler, max_attempts: 1

  @impl StatifierOban.Invoke.Handler
  def config, do: MyApp.statifier_oban_config()

  @impl StatifierOban.Invoke.Handler
  def run(invoke), do: MyApp.Loans.send_overdue_notice(invoke.params)
end
Every job the handler enqueues carries the cap as its max_attempts. The
value must be a positive integer, and any other value fails the handler's
compile, except max_attempts: nil, which declares no cap. Write the
options as a literal keyword list in the use itself: the use reads
them as written while the handler compiles, so a keyword list reaching it
through a module attribute, a variable or a function call is ignored
whole and declares no cap, as is any argument that is not a keyword list.
The one key read is :max_attempts; any other key, a misspelling of it
included, is ignored. None of these is an error. A handler that declares
no cap adds nothing to its jobs, so they keep the default. Like the
run-time bounds, the cap is fixed when the job is enqueued: changing it
affects later jobs, not stored ones.
The permanent-failure delivery follows the cap. With max_attempts: 1, a
run/1 returning {:error, reason} is attempted once, and that attempt
delivers error.communication.invoke.<invoke_id> with "attempts" => 1
(ADR-0005). The cap bounds Oban's retries; it does not relax the
at-least-once contract, so keying the work on invoke_id is still what
makes a repeat safe. A job whose node is lost during its last attempt
delivers nothing, capped or not: Oban.Plugins.Lifeline discards a job
with no attempts left rather than rescuing it.
The contract this package implements
The host-facing pattern is already specified upstream, and this package is one
implementation of it rather than the definition of it:
	docs/durable-timers.md in statifier-ex is the recipe: consume the effect,
schedule externally, feed the fired event back in.
	ADR-0054 there records the rules a durable-timer host works to - consume the
effect vocabulary rather than the instruction vocabulary, the re-entry door,
how stored timers are keyed, and what replaces the SCXML 6.2
discard-on-termination guarantee. ADR-0055 records the routing limit below.

Read both before adding code here. One limit recorded upstream shapes what
this package can promise:
	The contract covers delayed sends that resolve to the session itself. A
send routed to #_internal, #_parent, #_invokeid, or an external session
is left to the library, because the resolved route does not travel on the
effect.

(An earlier limit is gone: ADR-0059 in statifier-ex added a per-execution
ordinal to the durable-timer effects, so a hand-written id on a
<send delay="..."> inside a <foreach> is fully supported and the old
leave-the-id-off guidance is retired.)
Delivering timers to a durable execution
The default delivery, StatifierOban.Timer.Delivery.Session, establishes
liveness by looking the scope up in Statifier.Registry and discards when
the lookup is empty. A host whose executions are durable - stored positions
driven through Statifier.Interpreter, with no session process - has no
registry entry for any of them, so under the default every timer it
schedules is discarded as :terminated when it fires. Such a host owes its
own StatifierOban.Timer.Delivery; the behaviour's moduledoc states the
contract, and nothing below ships in this package.
statifier_persistence is an optional dependency of this package, and the
delivery adapter is not part of it: that adapter is the host's own module:
defmodule MyApp.DurableTimerDelivery do
  @behaviour StatifierOban.Timer.Delivery

  alias Statifier.Effect.SendDelayed
  alias StatifierOban.Timer.Delivery

  @impl StatifierOban.Timer.Delivery
  def deliver(execution_id, %SendDelayed{} = effect) do
    event = Delivery.fired_event(execution_id, effect)

    case StatifierPersistence.Executions.step(
           MyApp.store(),
           execution_id,
           MyApp.machine_for!(execution_id),
           event,
           executor: MyApp.Executor
         ) do
      {:ok, _execution, _machine_state} ->
        :delivered

      {:discarded, %{status: status}} ->
        {:discarded, status}

      {:error, :execution_not_found} ->
        # The durable analogue of the default's empty registry lookup:
        # the store answered, and its answer is that there is no such
        # execution. A spec 6.2 discard, not an environment fact.
        {:discarded, :terminated}

      {:error, {:needs_migration, _execution}} ->
        # Parked by a chart migration: not finished, and it takes events
        # again once unparked. Snooze so the job asks again in five
        # minutes without spending a retry; a discard here cancels the
        # timer for good.
        {:snooze, 300}

      {:error, reason} ->
        # What remains leaves this execution's liveness unanswered - an
        # unreachable repo, a position that will not decode - so the job
        # must retry rather than drop the event.
        raise "stepping #{execution_id} failed: #{inspect(reason)}"
    end
  end
end
step/5 is the liveness check and the delivery in one call: it reads the
execution record first and answers {:discarded, execution} for a terminal
one, which is why the module above reads no status of its own. The one
liveness fact step/5 reports as an error rather than a discard is
{:error, :execution_not_found} - a not-found arm every storage adapter in
that package must return - and the module above maps it back onto the
terminated discard, because an execution the store does not hold is exactly
what an empty registry lookup means for the default. Every other error is
left to raise, which is what puts the job back in Oban's hands. The chart the
execution runs is the host's to resolve - this package stores no chart
identity on a timer job - hence machine_for!/1.
{:error, {:needs_migration, execution}} is the one error with an arm of its
own, because it is the easiest to mistake for a discard. step/5 answers it
for an execution a chart migration parked: the execution is not finished, and
it takes events again once it is unparked. A timer firing into it is retried,
never discarded - the arm answers {:snooze, 300}, the job is rescheduled at
least that many seconds later, and the first attempt after the unpark delivers the
event. A snooze spends no retry: the attempts the job has left, max_attempts
minus attempt, are the same after it as before, so the timer waits out a park
of any length. The snoozed job is still a pending timer
(StatifierOban.Timer.pending_for/2) and a cancel of its send id still reaches
it (StatifierOban.Timer.cancel/3). The period is the host's trade: a short
one re-reads the store often while the park lasts, a long one delays the event
after the unpark by up to the period. This package counts no snoozes and caps
none; a host that wants a ceiling keeps its own. seconds must be a positive
integer: zero, a negative count or an Oban period tuple is not a snooze, and it
raises and retries like any other unrecognised answer. A delivery that maps
this error to {:discarded, _} cancels the job, and the execution comes back
from the park with its timer gone.
A delivery may raise here instead, as it does for the errors below: the job
goes retryable, and the first attempt after the unpark delivers. That retry
spends an attempt, and the retries are bounded: the timer worker sets no
max_attempts, so Oban's default of 20 applies, spread by Oban's default
backoff over twelve to thirteen and a half days (the wait after attempt n is
15 + 2^n seconds plus a random 0-10% jitter: about 12.1 days over the 19
retries with no jitter, about 13.4 with the most). A park that outlasts them
ends the job discarded by Oban, and the timer does not fire on its own after
the unpark; a host whose parks can run that long revives the job with
Oban.retry_job/2 after the unpark, before Oban's pruner removes the row. While
that row survives, scheduling the same effect again does not revive it, because
the discarded row still holds the timer's dedup guard; once the pruner has
removed the row, scheduling the same effect again inserts a fresh job. The
StatifierOban.Timer.Delivery moduledoc states the same rule.
The one config line that selects it is the :delivery seam:
{:ok, config} =
  StatifierOban.Config.new(
    oban: MyApp.Oban,
    timers_queue: :statifier_timers,
    delivery: MyApp.DurableTimerDelivery
  )
StatifierOban.Timer.schedule/3 writes that module onto the job's meta, and
the timer worker (StatifierOban.Timer.Worker) reads it back: absent meta falls back
to the documented default. So the seam is chosen per config at schedule time
and travels with the job - a host that changes it does not re-key jobs
already stored, because the unique fields exclude the meta on purpose.
Timers days out
A timer that waits days is one job row for all of that time, and the row is
also its dedup guard. docs/long-timers.md says what such a timer survives
(a restart, a paused queue, a leader change), what it does not (pruning of
its row once it fired or was cancelled, a changed scope, a queue that stops
running, node death mid-delivery without a rescue), and the Oban settings a
host must keep for that to hold.
Timers as a chart pin source
Before statifier_persistence retires a chart it asks whether anything still
pins it, and its StatifierPersistence.PinSource behaviour is how a host
answers for state that package cannot see. A pending timer is exactly that
kind of state: a row in the host's own Oban table.
This package ships that source. statifier_persistence is an optional
dependency: when the host has it, StatifierOban.Timer.PinSource is
compiled, and one line adopts it in the host's own module:
defmodule MyApp.TimerPins do
  use StatifierOban.Timer.PinSource, config: {MyApp, :statifier_oban_config}
end
:config names a zero-arity function returning the host's
%StatifierOban.Config{}; it is called on every count, so a config built at
runtime is read when the count is taken. The host passes MyApp.TimerPins
wherever statifier_persistence takes pin sources. Its pins/2 hands the
context's :execution_ids to StatifierOban.Timer.pending_for/2 and answers
one count, %{timers: n}.
Take a library hold: its chart waits for copy.collected and schedules a
pickup.expired timer when the copy becomes available. While that timer is
pending, a retirement of the hold's chart is refused with %{timers: 1} under
MyApp.TimerPins; once it fires or is cancelled the count is zero and the
timer no longer holds the chart.
The context's :execution_ids are the executions still active on the chart,
and for a process-less host those ids are the very scopes its timers were
scheduled under - which is why they can go straight to pending_for/2. A
host that schedules under a live session's id is scoping by session rather
than by execution, and the shipped source would answer zero for timers that
exist. Such a host does not adopt it: its own module stays a valid
alternative, mapping its executions to the sessions its timers were scheduled
under before it counts. StatifierOban.Timer.Key is where that choice was
made.
The content hash goes unused here. No chart identity travels on a timer job:
the args carry the scope and the send, so this package cannot answer a
question asked by hash. The hash still reaches every source because other
sources are answerable by it.
A source that cannot answer raises, and the behaviour turns a raise into a
refusal rather than a zero - "no pending timers" and "I could not count"
must not collapse into one answer when a retirement hangs on the difference.
So the shipped source rescues nothing, and neither should a host's own: an
unreachable repo makes pending_for/2 raise, and the retirement is refused
instead of granted on a count nobody took.
Sensitive values in job args
The five host-opaque job-arg fields (a timer's data and caller_context,
an invoke's params, content and caller_context) are stored in
oban_jobs.args as
Base64-encoded external term format - encoded, not protected. Anyone who can
read the host's Oban table can read them.
Two answers, and most hosts want the first:
	Pass ids, not values. Put entity ids in data, caller_context,
params, and content, and re-fetch the current record at execution
time inside the handler's run/1 or at delivery. Nothing sensitive is
ever written to the job row, the row stays small and readable during an
incident, and the value the handler acts on is the current one rather
than one captured hours earlier - which matters when the delay is
measured in days. A myapp:fine invoke would put the loan id in
params and let run/1 load the loan and its patron by that id,
rather than carrying the patron's name and address on the job;
StatifierOban.Invoke.Handler's moduledoc shows that run/1 shape.
	Configure :opaque_codec when a value genuinely has to travel on
the row. Implement StatifierOban.OpaqueTerm.Codec and name the module
in StatifierOban.Config. It must round-trip byte-identically; its
module name travels in the payload alongside the encoded bytes, so
every node that later reads the row needs the module deployed; key
rotation lives inside the host's codec, because the module name - not
any key material - is what is durable; an unresolvable codec or a
failing decode retries rather than cancelling; and a codec failure at
enqueue means no job is inserted. See ADR-0004 for the full decision.

The two compose: ids-only for most fields, a codec for the few that
genuinely cannot be reduced to an id. The non-opaque fields (scope,
send_id, invoke_id, and the position data) are never transformed by
either answer, because dedup and cancellation query them directly.
Telemetry
StatifierOban.Telemetry emits fifteen [:statifier_oban, ...] events -
five on the timer half, ten on the invoke half - covering the one thing
neither Oban nor Statifier can see: the durable step between the effect and
the job row. Whether the write happened and whether it was new (conflict?),
which statechart identity an opaque job row belongs to, the fan-out's own
dispatch and per-child starts, a deferred invocation's hand-off, and the
spec-level verdicts that are successes for Oban and non-events for the chart -
the 6.2 discard of a timer firing into a dead execution above all.
Attach to the whole surface without hand-copying names:
:telemetry.attach_many(
  "my-app-statifier-oban",
  StatifierOban.Telemetry.events(),
  &MyApp.Telemetry.handle_event/4,
  nil
)
Emission is unconditional and there is no knob to disable it: an event with no
handlers is a lookup and a return. Duration, attempts, retries, snoozes and
queue latency are Oban's and are not re-emitted here.
docs/telemetry.md is the full contract - every event with its measurements
and metadata, what is deliberately absent, and what
opentelemetry_statifier builds on top of it. ADR-0006 records the decisions
behind it, including the amendment discipline that makes these names as public
as a function signature.
Scope
In scope: delayed sends into Oban jobs with cancellation, and an Oban-backed
invoke-handler base built on Statifier's per-session handler registry.
Out of scope: storage of chart state, and the handler registry itself. Both
belong to other packages.


  

    Changelog

All notable changes to this project will be documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
Entries for unreleased work are not written here directly. Each issue drops a
fragment in changelog.d/; the fragments are assembled
into a version section at release. See that README for the format and for when a
change warrants an entry at all.
[0.17.3] 2026-10-11
Fixed
	An exit or throw out of the invoke worker's bounded call is replayed with the task's stacktrace.
	A stored job bound above the limit for its kind is clamped to that limit.

[0.17.2] 2026-10-08
Documentation-only release: the upgrading page is published with the docs.
No file under lib/ changes.
Changed
	The upgrading page, "Upgrading a host from 0.11 to 0.17", is now part of the HexDocs, in an "Upgrading" group. It carries a section per minor from 0.11 to 0.17, adding 0.14 to 0.15, 0.15 to 0.16 and 0.16 to 0.17, each saying what a host must change for that minor.

[0.17.1] 2026-10-05
Documentation-only release: the README is rewritten as an introduction. No
file under lib/ changes.
Changed
	The README opens as an introduction: what the package is, why it exists, the install line, one basic-usage snippet, a Documentation section that groups the docs by the reader's question, and the compatibility ranges.
	The README's durable-timer and async-invoke examples are rewritten as a library loan (a loan that comes due, and an overdue fine assessed off the session); the subsection that walked the same two seams in a second domain is dropped.
	Two README headings are renamed so their anchors agree on GitHub and on HexDocs: "Bounding a job's run time" is now "Bounding how long an attempt takes", and "Capping a handler's attempts" is now "Capping handler attempts".

[0.17.0] 2026-09-28
Added
	A StatifierOban.Timer.Delivery implementation may answer deliver/2 with {:snooze, seconds} (seconds a positive integer): the timer job is rescheduled at least seconds later without spending a retry and stays a pending, cancellable timer, so a delivery can hold the timer of an execution a chart migration parked instead of raising; any other snooze-shaped answer raises and retries as before.

[0.16.0] 2026-09-26
Added
	An invoke handler can cap its own attempts with use StatifierOban.Invoke.Handler, max_attempts: n; its jobs carry n as max_attempts, the permanent-failure event is delivered on the capped attempt, and a handler that declares no cap keeps Oban's default.

[0.15.0] 2026-09-26
Added
	A [:statifier_oban, :invoke, :deferred] telemetry event, taking StatifierOban.Telemetry.events/0 from fourteen names to fifteen: emitted inside the invoke job when run/1 or run/2 answers :deferred, with measurements system_time and attempt and metadata scope, invoke_id, macrostep, handler, delivery and job_id. A deferred invocation was previously silent in this stream after :enqueued (ADR-0006's 2026-09-26 amendment).

[0.14.0] 2026-09-25
Added
	An invoke handler's run/1 or run/2 may return :deferred: the job completes without delivering, the invocation stays open, and whoever finishes the work answers it later through the host's StatifierOban.Invoke.Delivery implementation (deliver/3 or deliver_failure/3) by scope and invoke id.

[0.13.0] 2026-09-24
Added
	StatifierOban.Config takes :invoke_timeout, :child_start_timeout and :timer_timeout (milliseconds up to the BEAM's 4_294_967_295 ms timeout limit, less the 5000 ms backstop for :invoke_timeout, or :infinity, the default), a per-attempt run-time bound for each job kind; a timed-out invoke's last attempt delivers error.communication.invoke.<invoke_id> with reason: "run_crashed".
	StatifierOban.Config takes :unresolved_handler (:retry, the default, or :cancel); under :cancel an invoke job whose handler module does not resolve cancels on the attempt that finds it and delivers error.communication.invoke.<invoke_id> with reason: "invalid_handler" instead of retrying to exhaustion.

[0.12.0] 2026-09-23
statifier_persistence becomes an optional dependency at ~> 0.13.
A host that does not depend on it upgrades with nothing to change and
gains neither the new module nor the dependency; a host that does must
be on statifier_persistence 0.13.0 or later, the first release
carrying the StatifierPersistence.PinSource behaviour.
Added
	use StatifierOban.Timer.PinSource, config: {module, function} makes a host module a StatifierPersistence.PinSource that answers %{timers: n}, the timers still pending under the executions it is asked about; the module is compiled only when statifier_persistence, now an optional dependency (~> 0.13), is present.

[0.11.0] 2026-09-19
Added
	StatifierOban.Timer.pending_for/2 counts the timers still pending under each of a list of scopes, answering every scope asked for.

[0.10.0] 2026-09-12
Changed
	StatifierOban.Invoke.ChildStarter.start_child/5's first argument is named parent_execution_id rather than parent_run_id; the argument is positional, so an existing starter module compiles and behaves unchanged.
	Documentation calls the durable record a chart's progress is persisted against an execution rather than a run (statifier_persistence ADR-0011); no job argument, unique key, or telemetry event name or metadata key changes.

[0.9.1] 2026-09-06
Changed
	The README and StatifierOban.Invoke.Delivery now state where an
<invoke> handler is resolved from on every step, including the second
one a completed invoke re-enters.

[0.9.0] 2026-09-06
A fan-out is no longer invisible in the telemetry stream. Three events are
added - :fan_out when the child starts are stored, :child_started when
the ChildStarter seam creates one, and :unstarted_cancelled when a
first_error cancel sweeps the rest - taking
StatifierOban.Telemetry.events/0 from eleven names to fourteen. A host
that calls StatifierOban.Invoke.FanOut.start/5 directly now reads
{:ok, summary} on success where it read a bare :ok before; the other
three return shapes are unchanged.
Added
	Three fan-out telemetry events, taking StatifierOban.Telemetry.events/0 from eleven names to fourteen: [:statifier_oban, :invoke, :fan_out] when an invocation's N child starts are stored, [:statifier_oban, :invoke, :child_started] when the host's ChildStarter seam creates one child, and [:statifier_oban, :invoke, :unstarted_cancelled] when a first_error cancel sweeps the starts that had not run. A fan-out was previously invisible in this stream: it delivers nothing, so no :delivered event fired for it, and a cancelled sibling was reported nowhere at all (ADR-0006's 2026-09-06 amendment).

Changed
	StatifierOban.Invoke.FanOut.start/5 returns {:ok, summary} rather than :ok on success, where summary is %{count:, policy:, queue:} - what the caller needs to emit [:statifier_oban, :invoke, :fan_out] without reading the invocation's on parameter a second time. {:empty, []}, {:refused, _} and {:error, _} are unchanged.

[0.8.0] 2026-09-06
No new public surface: this release changes what an existing arm does. A
fan-out whose items list comes back empty used to fail the invocation;
it now completes it. Nothing on the caller's side has to change for that
to take effect.
Changed
	A fan-out over an empty items list succeeds over nothing: no child starts, the invocation is answered immediately with [], and the :empty_items refusal reason is gone (sb-ADR-0009 decision 8).

[0.7.0] 2026-09-05
Added
	StatifierOban.Invoke.FanOut schedules a fan-out invocation: a handler's run/1 returns {:fan_out, items} and one start job goes out per item, keyed per index and resumable from the ones already stored.
	StatifierOban.Invoke.ChildStarter is the seam a fan-out's child runs are created through, named by the new :child_starter config option.
	:max_fan_out caps a fan-out's width (default 1_000); a wider one starts no children and fails the invocation on error.communication.invoke.<invoke_id> with the count and the cap.
	StatifierOban.Invoke.FanOut.cancel_unstarted/3 cancels the start jobs of an invocation whose children have not been created yet.
	A fan-out's aggregation policy reaches the starter seam: StatifierOban.Invoke.ChildStarter.start_child/5 takes an option list carrying policy: :all | :first_error, read off the core.map invocation's on parameter (absent means :all; an unrecognised word refuses the fan-out), so a first_error fan-out is expressible through the seam. The callback's arity changed within this still-unreleased version - no published release carried the four-value shape.


[0.6.1] 2026-09-03
Fixed
	StatifierOban.Timer.cancel/3 and
StatifierOban.Invoke.Handler.perform_cancel/3 no longer name the
suspended job state on an Oban older than 2.21.0, where Postgres rejected
it for the oban_job_state enum and every cancel raised; the cancellable
states are now taken from the installed Oban at call time, so the declared
~> 2.19 floor holds.

[0.6.0] 2026-09-02
Added
	An async invocation's caller_context is stored on its Oban job row and
handed back when the invocation is answered, so a completion days later
still links to the trace that started it.
	StatifierOban.Invoke.Delivery gains optional deliver/4 and
deliver_failure/4, which receive that caller_context for a
process-less host building the answer event itself; implementations
defining only the three-argument doors are called exactly as before.

Changed
	This package now requires {:statifier, "~> 2.5"}, the first release
carrying %Statifier.Effect.Invoke{}.caller_context and
Statifier.Invoke.Answer.done/4 / failed/4. Upgrade statifier to 2.5.0
or later alongside this release.

[0.5.0] 2026-09-01
Added
	StatifierOban.Telemetry emits eleven [:statifier_oban, ...] events across
the scheduling and delivery seams, with events/0 returning the full list
for :telemetry.attach_many/4 (ADR-0006, docs/telemetry.md).

[0.4.0] 2026-09-01
Added
	An invoke handler may define run/2 instead of run/1 and receive the run's
scope alongside the invoke effect, so work keyed to the workflow instance can
be written against the Oban handler base.
	StatifierOban.Timer.Delivery.fired_event/2 builds the external event a
fired timer feeds back, so a host delivery implementation restores the
caller's trace context instead of assembling the event by hand and dropping
it.

[0.3.2] 2026-08-31
Fixed
	A base handler's cancel no longer cancels an invoke job that is already
executing, so an invocation whose own completion exits its invoking state is
no longer killed mid-delivery by that state's <cancel>.

[0.3.1] 2026-08-31
Changed
	An undecodable invoke job now reports error.communication.invoke.<invoke_id>
through the delivery seam before cancelling, whenever its row still names a
scope and an invoke id, so a chart parked on error.communication no longer
hangs on a corrupt row.

Fixed
	StatifierOban.Timer.cancel/3 no longer cancels a timer job that is already
executing, so a fired timer whose delivery exits the state that armed it is
no longer killed mid-step by its own onexit <cancel>.

[0.3.0] 2026-08-27
Added
	An invoke handler whose retries are exhausted now feeds
error.communication.invoke.<invoke_id> back into the chart, carrying
%{"reason" => class, "attempts" => n, "detail" => text} and delivered
behind the same run-liveness check a completion goes through, so a chart
parking failed work for operator recovery leaves the invoking state instead
of hanging in it. Previously a permanent failure was visible only on the
discarded job row. The failure classes are "run_failed" (the last attempt
returned {:error, reason}) and "run_crashed" (it raised or exited); see
ADR-0005.
	StatifierOban.Config accepts an optional :opaque_codec, a module
implementing the new StatifierOban.OpaqueTerm.Codec behaviour, that
transforms the bytes of a job's host-opaque args (a timer's data and
caller_context, an invoke's params and content) before they are
stored. The default (nil) is unchanged: today's plain Base64 encoding.
For most hosts, passing entity ids instead of values and re-fetching at
execution time remains the recommended shape - see the README's
"Sensitive values in job args" section.

Changed
	Breaking for hosts implementing StatifierOban.Invoke.Delivery
themselves: the behaviour gains a required deliver_failure/3 callback,
and a delivery module that does not export it no longer resolves - its jobs
retry with {:error, {:invalid_delivery, name}}. Add deliver_failure/3
alongside your deliver/3, running the same liveness check and reporting the
failure to the run. Hosts using the default
StatifierOban.Invoke.Delivery.Session need no change.
	This package now requires {:statifier, "~> 2.2"}, the first release
carrying Statifier.Session.failed_invocation/3 (st-ADR-0068).
	The README now opens with a worked canonical-domain example (a card
authorization's settlement window as a durable timer, plus an async
invoke), and the project docs were refreshed to match the current
surface.

[0.2.1] 2026-08-24
Documentation-only release: brings the package docs to the shared
hexdocs standard.
Changed
	ADRs are no longer published to hexdocs; they remain in the repo.
	README gains the standard badge row (CI, hex version, downloads,
docs, license).

Fixed
	README install snippet now points at ~> 0.2 to match the released
package.
	Two mix docs reference warnings resolved; mix docs completes
with zero warnings.

[0.2.0] 2026-08-24
Fixed
	A re-entered state's authored invoke id schedules a fresh Oban job
instead of being deduped against a previous entry's job: invoke jobs
are now unique on {scope, invoke_id, macrostep} rather than
{scope, invoke_id}. Crash replays still dedup; cancellation still
matches every job under {scope, invoke_id}.

[0.1.1] 2026-08-23
Changed
	Relaxed oban dependency to 2.19

[0.1.0] 2026-08-22
First release: durable timers and async invoke execution for the
statifier statechart engine, on the
host's own Oban instance. This package is one implementation of the
host-facing pattern statifier specifies (its docs/durable-timers.md
recipe and ADR-0054/0055/0059/0051), not the definition of it.
Added
	StatifierOban.Config carries the host-supplied Oban instance name plus
the required :timers_queue and :invoke_queue (no defaults - a missing
queue is a typed error, never a silent fallback), and the :delivery /
:invoke_delivery seams. The package never starts or names an Oban
instance of its own (ADR-0002).
	StatifierOban.Timer.schedule/3 consumes a %Statifier.Effect.SendDelayed{}
into one Oban job on the host's instance, unique on the {scope, ordinal}
dedup key across every job state, with the fire time computed at insert
from the relative delay_ms. Only nil-target sends are schedulable
(st-ADR-0055); a duplicate insert is a conflict no-op.
	StatifierOban.Timer.cancel/3 consumes a %Statifier.Effect.Cancel{}
into cancellation of every timer job stored under the {scope, send_id}
cancellation key - several jobs may match, per spec 6.3. A cancel
matching nothing returns {:ok, 0}, a no-op rather than an error. A
cancel racing execution resolves to whichever transition commits first:
a job already in a terminal state keeps its outcome and is not counted.
	Fired timer jobs deliver: StatifierOban.Timer.Worker feeds the
stored event back through a StatifierOban.Timer.Delivery module,
behind the run-liveness check st-ADR-0054 decision 4 requires - a run
that is not live discards the event (spec 6.2), recorded on the
cancelled job as {:discarded, reason}. The default
(StatifierOban.Timer.Delivery.Session, configurable via
StatifierOban.Config's :delivery option) checks a live
Statifier.Session in two steps - registry lookup, then status/1 -
so a halted-but-alive session discards rather than queueing.
	An Oban-backed invoke handler base: use StatifierOban.Invoke.Handler
implements statifier's Statifier.Invoke.Handler behaviour (st-ADR-0051)
with pure planning callbacks whose perform/2 inserts one
StatifierOban.Invoke.Worker job - unique on {scope, invoke_id} over
every state, so an at-least-once replay conflicts instead of duplicating -
into the host's Oban instance. The use-ing module supplies config/0
and run/1; the worker runs run/1 inside the job and delivers
{:ok, donedata} back into the run as done.invoke.<invoke_id> (the
session runs <finalize> off the arriving event). Exiting the invoking
state cancels the stored job through the same handler.
	StatifierOban.Invoke.Delivery, the seam a completed invoke's
done.invoke goes back through - the same run-liveness shape as
StatifierOban.Timer.Delivery: a completed invoke against a dead or
halted run is discarded the way a fired timer is, recorded on the
cancelled job as {:discarded, reason}. The default
(StatifierOban.Invoke.Delivery.Session) delivers through
Statifier.Session.done_invocation/3 behind the two-step liveness check.



  

    Upgrading a host from 0.11 to 0.17

This page says what a host changes to move statifier_oban from 0.11.0 to
any 0.17.x patch, one minor at a time: 0.11 to 0.12, 0.12 to 0.13,
0.13 to 0.14, 0.14 to 0.15, 0.15 to 0.16 and 0.16 to 0.17. A host
here is the code that embeds the package: the StatifierOban.Config it
builds, the Oban instance and queues it runs the jobs on, its invoke
handlers, any StatifierOban.Timer.Delivery or
StatifierOban.Invoke.Delivery module of its own, and the telemetry
handlers it attaches. What each release added is in
CHANGELOG.md; this page lists only what a host has to do
about it, and says NONE where the answer is nothing.
Move the pin with each minor, as the README recommends:
{:statifier_oban, "~> 0.17.0"}. The statifier requirement (~> 2.5)
and the oban requirement (~> 2.19) are the same on every step of this
page. No step here adds a migration: the jobs are Oban's rows, in Oban's
table.
0.11 to 0.12
Must change: NONE for a host that does not depend on
statifier_persistence. 0.12.0 adds it as an optional dependency, so
such a host gains neither the dependency nor the module that needs it.
	If you depend on statifier_persistence, it must be 0.13.0 or later.
The optional requirement is ~> 0.13, and Mix applies an optional
dependency's requirement whenever the host brings the package in, so an
older pin no longer resolves. 0.13.0 is the first release carrying the
StatifierPersistence.PinSource behaviour.

May start doing:
	Let a chart's pending timers hold it against retirement. A host
running both packages can declare a pin source in one line,
defmodule MyApp.TimerPins do
  use StatifierOban.Timer.PinSource, config: {MyApp, :statifier_oban_config}
end
where MyApp.statifier_oban_config/0 returns the host's
%StatifierOban.Config{}, and pass MyApp.TimerPins wherever
statifier_persistence takes pin sources. It answers %{timers: n},
the timers still pending under the execution ids it is handed. It is for
a host that schedules its timers under its durable execution ids; a host
that schedules under a live session's id writes its own source instead,
as the StatifierOban.Timer.PinSource documentation explains. The
README's "Timers as a chart pin source" section has the full picture.


0.12 to 0.13
0.13.0 makes two changes to StatifierOban.Config.
Must change: NONE for either. Every new option is optional, and its
default does exactly what 0.12.0 does. Both are fixed on the job row when
the job is enqueued, so a job stored before the upgrade keeps the old
behaviour, and a host that sets them after the upgrade changes only the
jobs enqueued from then on.
Run-time bounds
StatifierOban.Config.new/1 takes :invoke_timeout,
:child_start_timeout and :timer_timeout, one per job kind: an invoke
job, a fan-out child start job and a fired-timer job. Each is a positive
integer of milliseconds or :infinity, and each defaults to :infinity,
no bound, which is what every job had before. The largest accepted value is
4_294_967_295 for :child_start_timeout and :timer_timeout, the
BEAM's largest timeout, and 4_294_962_295 for :invoke_timeout, which
leaves room for the invoke worker's 5-second backstop;
StatifierOban.Config.new/1 rejects a larger integer, zero, or anything
else with
{:error, {:invalid_option, key, value}}.
Must change: NONE.
May start doing:
	Set a bound on a job kind that can hang. An attempt that runs past
its bound fails with Oban.TimeoutError and retries while attempts
remain, like any other failed attempt. An invoke whose last attempt
times out delivers error.communication.invoke.<invoke_id> with
reason: "run_crashed", the class a raising handler's last attempt
already delivers, so a chart that handles error.communication needs no
new transition.
	Check what your invoke handlers read of their own process before you
set :invoke_timeout. Under a finite bound the handler's run/1 or
run/2 is called in a task linked to the job process, so self() and
the process dictionary are the task's, not the job's. Under the
:infinity default no task is started.
	If you run Oban.Plugins.Lifeline, set its :rescue_after above the
largest bound you configure; for invoke jobs that is the bound plus the
5-second margin.

The README's "Bounding how long an attempt takes" section and the
StatifierOban.Config documentation carry the detail.
Parking an invoke job whose handler is missing
StatifierOban.Config.new/1 takes :unresolved_handler, :retry or
:cancel, and defaults to :retry. Under :retry an invoke job whose
handler module does not resolve retries to exhaustion and delivers
nothing, exactly as in 0.12.0. Any other value is rejected by
StatifierOban.Config.new/1.
Must change: NONE.
May start doing:
	Set unresolved_handler: :cancel if you deploy handler code in a
separate release from the one that enqueues invocations. The job is
then cancelled on the attempt that finds the handler missing, and the
chart hears about it at once: error.communication.invoke.<invoke_id>
with reason: "invalid_handler", detail the handler name as stored,
and attempts that attempt's own number. A transition on
error.communication can re-enqueue the invocation once the handler is
deployed. An unresolvable delivery module still retries under either
value.
	If you turn :cancel on, accept the new failure class wherever you
match one exhaustively. Your own StatifierOban.Invoke.Delivery
module's deliver_failure/3 (or deliver_failure/4) receives
reason: "invalid_handler", and
a handler on [:statifier_oban, :invoke, :failed] sees the same
reason with handler nil. Under the default :retry neither ever
sees it.
	Upgrade every node that runs the invoke queue before you turn
:cancel on. The policy travels in the job's meta, and a node still
on 0.12.0 does not read it: a job it picks up retries as before.

The README's "Parking a job whose handler is missing" section and the
StatifierOban.Config documentation carry the detail.
0.13 to 0.14
0.14.0 adds one return to an invoke handler's run/1 and run/2.
Must change: NONE. The returns a handler already gives mean what they
meant in 0.13.0, and nothing in StatifierOban.Config, the job rows, the
delivery behaviours or the telemetry events changes.
May start doing:
	Return :deferred from a handler whose work runs somewhere else. A
handler that hands its work on - enqueued on another release's own Oban
instance and queue, say - returns :deferred once the hand-off is made.
The job completes without delivering, the invocation stays open, and the
chart stays in its invoking state. Whoever finishes the work answers it
later, by scope and invoke id, through the host's own
StatifierOban.Invoke.Delivery implementation, the module the config
names as :invoke_delivery: deliver/3 for done.invoke.<invoke_id>,
deliver_failure/3 for error.communication.invoke.<invoke_id>.
Implement run/2 rather than run/1 for this: its context carries the
scope the answer needs.
	Key the hand-off on the invoke id. A handler's run is at least once,
so a re-run of the job must not hand the work on twice; the README's
example inserts the other release's job unique on the scope and the
invoke id. Under a finite :invoke_timeout the bound covers the hand-off
only, not the work handed on.
	Give the chart its own deadline if the answer may never come. While
the answer is outstanding this package does nothing: no job waits, polls
or times out on it. A deadline is the chart's own delayed send. Leaving
the invoking state cancels the invocation through the ordinary cancel
path, and a late answer for it is then dropped; telling the other
release to stop is the host's to arrange.

The README's "Enqueue elsewhere, answer later" section and
ADR-0009
carry the detail.
0.14 to 0.15
0.15.0 adds one telemetry event, [:statifier_oban, :invoke, :deferred],
emitted inside the invoke job when a handler's run/1 or run/2 answers
:deferred, and only then. StatifierOban.Telemetry.events/0 lists it, so
the list grows from fourteen names to fifteen: the five
[:statifier_oban, :timer, kind] names and ten
[:statifier_oban, :invoke, kind] names.
Must change: NONE for a host none of whose invoke handlers answers
:deferred: the event is never emitted for it. Every other event keeps
its name, measurements and metadata.
	If you attach one telemetry handler to every name in
StatifierOban.Telemetry.events/0 and match on the event name with no
catch-all clause, add a clause for [:statifier_oban, :invoke, :deferred] before a handler of yours answers :deferred. Its
measurements are system_time and attempt, its metadata scope,
invoke_id, macrostep, handler, delivery and job_id. Without
the clause your telemetry handler raises on the event, and :telemetry
detaches a handler that raises, so it stops hearing every other event
as well.
	If you run opentelemetry_statifier's Oban bridge, 0.8.0 is the
first bridge that spans the new event. An older bridge attaches to its
own list of events, which does not name it, so a deferred invocation
gets no span there and nothing fails.

The StatifierOban.Telemetry documentation and
telemetry.md
carry the detail.
0.15 to 0.16
0.16.0 adds one option to use StatifierOban.Invoke.Handler:
max_attempts:. Must change: NONE. A handler that declares no cap
enqueues its jobs exactly as in 0.15.0, with the invoke worker's own
attempt count, Oban's default of 20.
May start doing:
	Cap a handler whose work should not be repeated that often with
use StatifierOban.Invoke.Handler, max_attempts: n, n a positive
integer. The permanent failure, error.communication.invoke.<invoke_id>,
is then delivered on the capped attempt, so a chart that handles
error.communication needs no new transition. The cap is written onto
each job when it is enqueued: jobs stored before the change keep the
count they were enqueued with.
	Write the option as a literal keyword list in the use itself. A
positive integer sets the cap and max_attempts: nil declares none;
any other value fails the handler's compile. An argument
that only holds a keyword list (a module attribute, a variable, a
function call) is ignored whole and declares no cap, and so is a
misspelt key; neither is an error, so check the handler's jobs carry
the cap you meant.
	If you cap a handler, give the chart its own deadline. A node lost
in the middle of the capped attempt leaves the job to
Oban.Plugins.Lifeline, which discards a job with no attempts left
without running it again and without delivering, so the chart hears
nothing from this package, whether or not the work is keyed on
invoke_id.

The README's "Capping handler attempts" section and the
StatifierOban.Invoke.Handler documentation carry the detail.
0.16 to 0.17
0.17.0 adds one answer to deliver/2 on a
StatifierOban.Timer.Delivery implementation: {:snooze, seconds}.
0.17.1 is documentation only; its lib/ is 0.17.0's, and a host changes
nothing for it.
Must change: NONE. A delivery that answers :delivered or
{:discarded, reason}, or raises, means what it meant in 0.16.0, and the
default StatifierOban.Timer.Delivery.Session never answers a snooze.
seconds must be a positive integer: zero, a negative count and Oban's
period tuples match no clause, so each raises and retries, as every
snooze-shaped answer did in 0.16.0.
May start doing:
	If your Timer.Delivery raises or discards on an execution parked by
a chart migration, answer {:snooze, seconds} there instead. Such an
execution (statifier_persistence's step/5 answers
{:error, {:needs_migration, execution}}) is neither live nor finished.
A raise is retried, but each retry spends an attempt: the timer worker
sets no max_attempts, so a park that outlasts Oban's default of 20
attempts, twelve to thirteen and a half days under its default
backoff, ends the job discarded by Oban, and the timer does not fire
after the unpark. A
{:discarded, _} answer cancels the timer for good. A snooze
reschedules the job at least seconds later, spends no retry, and
leaves it a pending timer that StatifierOban.Timer.cancel/3 still
reaches and StatifierOban.Timer.pending_for/2 still counts.
	Choose the period, and keep your own ceiling if you want one. This
package counts no snoozes and caps none, so a delivery that snoozes for
as long as the park lasts keeps the timer pending that long. A short
period re-reads your store often while the park lasts; a long one
delays the event after the unpark by up to the period.

The README's "Delivering timers to a durable execution" section and the
StatifierOban.Timer.Delivery documentation carry the detail.
Timers days out
Nothing on this page changes what a long timer needs from a host. A timer
that waits days is one Oban job row for all of that time;
long-timers.md
says what such a timer survives, what it does not, and the Oban settings
a host must keep for that to hold.
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Durable timers and async invoke execution for
Statifier, backed by Oban.
Statifier's session runs delayed sends on Process.send_after/3, so every
in-flight timer dies with the node. This package consumes Statifier's
effect vocabulary (st-ADR-0054) and schedules that work in Oban instead,
so a chart with delays measured in hours or days survives a deploy.
This package never owns an Oban instance (ADR-0002). The host supplies its
own instance through StatifierOban.Config, and this package's
application supervision tree stays empty: nothing here starts Oban, a
repo, or a notifier. Jobs scheduled through this package are at-least-once
and must be idempotent.
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Configuration for running Statifier effects on a host-supplied Oban
instance.
Per ADR-0002, this package never owns, starts, or names an Oban instance:
the host supplies its own instance's name and every public entry point in
this package takes it from here. There is no default - not even Oban's own
default name Oban - so a missing instance is a configuration error at
the call site, never a silent fallback into whatever instance happens to
be running.
Queues are the host's for the same reason (ADR-0002 fixes instance
ownership and says each job kind's queue travels here as a further
field). :timers_queue names the host queue that delayed-send timer
jobs target; it is required with no default, so a job never falls back
silently into a host's :default queue.
:invoke_queue names the host queue that invoke-handler jobs
(StatifierOban.Invoke.Worker) target. It is optional because a
timers-only host has no invoke jobs to queue - but it has no default
either: a host whose handlers are built on
StatifierOban.Invoke.Handler gets {:error, {:missing_option, :invoke_queue}} from the first perform/2 rather than a silent
fallback queue.
The delivery seams are the options with defaults, and each default is a
documented choice rather than a fallback: :delivery (the
execution-liveness seam fired timers go through,
StatifierOban.Timer.Delivery) and
:invoke_delivery (the seam a completed invoke's done.invoke goes
through, StatifierOban.Invoke.Delivery) both default to their
Statifier.Session-backed check, which is correct for any host running
sessions with the session id as scope. A host answering liveness from
its own execution store supplies its implementations here.
Examples
iex> StatifierOban.Config.new(oban: MyApp.Oban, timers_queue: :statifier_timers)
{:ok, %StatifierOban.Config{oban: MyApp.Oban, timers_queue: :statifier_timers}}

iex> StatifierOban.Config.new(oban: MyApp.Oban)
{:error, {:missing_option, :timers_queue}}

iex> StatifierOban.Config.new([])
{:error, {:missing_option, :oban}}

iex> StatifierOban.Config.new(oban: MyApp.Oban, timers_queue: :t, queue: :timers)
{:error, {:unknown_options, [:queue]}}

iex> StatifierOban.Config.new(oban: MyApp.Oban, timers_queue: :t, delivery: MyApp.RunStore)
{:ok, %StatifierOban.Config{oban: MyApp.Oban, timers_queue: :t, delivery: MyApp.RunStore}}

iex> StatifierOban.Config.new(oban: MyApp.Oban, timers_queue: :t, delivery: "MyApp.RunStore")
{:error, {:invalid_option, :delivery, "MyApp.RunStore"}}

iex> StatifierOban.Config.new(oban: MyApp.Oban, timers_queue: :t, invoke_queue: :statifier_invokes)
{:ok, %StatifierOban.Config{oban: MyApp.Oban, timers_queue: :t, invoke_queue: :statifier_invokes}}

iex> StatifierOban.Config.new(oban: MyApp.Oban, timers_queue: :t, invoke_queue: 42)
{:error, {:invalid_option, :invoke_queue, 42}}

iex> StatifierOban.Config.new(oban: MyApp.Oban, timers_queue: :t, opaque_codec: MyApp.ArgsCodec)
{:ok, %StatifierOban.Config{oban: MyApp.Oban, timers_queue: :t, opaque_codec: MyApp.ArgsCodec}}

iex> StatifierOban.Config.new(oban: MyApp.Oban, timers_queue: :t, opaque_codec: "MyApp.ArgsCodec")
{:error, {:invalid_option, :opaque_codec, "MyApp.ArgsCodec"}}

iex> StatifierOban.Config.new(oban: MyApp.Oban, timers_queue: :t, child_starter: MyApp.Starter)
{:ok, %StatifierOban.Config{oban: MyApp.Oban, timers_queue: :t, child_starter: MyApp.Starter}}

iex> StatifierOban.Config.new(oban: MyApp.Oban, timers_queue: :t, child_starter: "MyApp.Starter")
{:error, {:invalid_option, :child_starter, "MyApp.Starter"}}

iex> StatifierOban.Config.new(oban: MyApp.Oban, timers_queue: :t, max_fan_out: 50)
{:ok, %StatifierOban.Config{oban: MyApp.Oban, timers_queue: :t, max_fan_out: 50}}

iex> StatifierOban.Config.new(oban: MyApp.Oban, timers_queue: :t, max_fan_out: 0)
{:error, {:invalid_option, :max_fan_out, 0}}

iex> StatifierOban.Config.new(oban: MyApp.Oban, timers_queue: :t, invoke_timeout: 30_000)
{:ok, %StatifierOban.Config{oban: MyApp.Oban, timers_queue: :t, invoke_timeout: 30_000}}

iex> StatifierOban.Config.new(oban: MyApp.Oban, timers_queue: :t, timer_timeout: 0)
{:error, {:invalid_option, :timer_timeout, 0}}

iex> StatifierOban.Config.new(oban: MyApp.Oban, timers_queue: :t, unresolved_handler: :cancel)
{:ok, %StatifierOban.Config{oban: MyApp.Oban, timers_queue: :t, unresolved_handler: :cancel}}

iex> StatifierOban.Config.new(oban: MyApp.Oban, timers_queue: :t, unresolved_handler: :park)
{:error, {:invalid_option, :unresolved_handler, :park}}
The :opaque_codec seam (ADR-0002 stance)
:opaque_codec is optional and defaults to nil - identity, today's
plain t2b64 encoding, unchanged. A host that wants a transform over
the bytes of the four host-opaque job-arg fields (a timer's data and
caller_context, an invoke's params and content) names a module
implementing StatifierOban.OpaqueTerm.Codec here. As with :oban,
:delivery, and every other seam this module owns, there is no ambient
or application-env fallback: a host that wants the transform states it
in the keyword list handed to new/1, explicitly, every time.
The fan-out options (ADR-0007)
:child_starter is the third seam and the fan-out half's own: the
module implementing StatifierOban.Invoke.ChildStarter that a child
start job calls to create child i of the invocation. It is optional
and defaults to nil, because a host with no core.map in any of its
charts has no children to start - and it has no default module either,
for the reason :invoke_queue has none: this package does not create
executions, so there is nothing here to fall back to. A fan-out on a
config without one is refused on the invocation's error route rather
than starting nothing silently.
:max_fan_out is the runtime cap ADR-0007 decision 8 sends to the
host, given a number here at last: a positive integer, defaulting to
1_000, checked by the fan-out before the first child start. A
fan-out wider than the cap starts no children at all and fails the
invocation on error.communication.invoke.<invoke_id> with the count
and the cap in detail. The default is the largest N the family's
records have reasoned about rather than a measurement of any
particular deployment; a host that measures its own raises or lowers
it here.
The run-time bounds
:invoke_timeout, :child_start_timeout and :timer_timeout bound
how long one attempt of each job kind may run: an invoke job
(StatifierOban.Invoke.Worker), a fan-out child start job
(StatifierOban.Invoke.ChildStartWorker) and a fired-timer job
(StatifierOban.Timer.Worker). Each is a positive integer of
milliseconds or :infinity, and each defaults to :infinity - no
bound, exactly what the workers did before the options existed.
A bound is capped by the largest timeout the BEAM accepts,
4_294_967_295 ms (just under 50 days): :child_start_timeout and
:timer_timeout may be at most that, and :invoke_timeout at most
that less the invoke worker's 5000 ms backstop margin, 4_294_962_295.
A larger integer is rejected as an invalid option.
A bound is fixed at enqueue time: the enqueue site writes it into the
job's meta, and the worker's timeout/1 reads it back off the row, so
a job stored before a host changes its bound keeps the bound it was
stored with, and a job with no bound on its row runs unbounded. An
attempt that runs past its bound fails like any other failed attempt
and retries while attempts remain.
The invoke bound is also enforced inside the worker, around the
handler's run/1 (or run/2): the call runs in a task linked to the
job process, and an attempt that outlives the bound fails with
Oban.TimeoutError raised from inside perform/1, so a timed-out
terminal attempt still delivers error.communication.invoke.<invoke_id>
with the "run_crashed" class (ADR-0005). timeout/1 on that worker
returns the bound plus a fixed margin, as a backstop for the delivery
that follows the call. With the default :infinity no task is started
and run/1 runs in the job process, as it always has.
The unresolvable-handler policy
:unresolved_handler decides what an invoke job does when the handler
module named on its row does not resolve - renamed, removed, or simply
not yet deployed to this node. It takes :retry (the default) or
:cancel; any other value is rejected by new/1.
Under the default :retry, an unresolvable handler behaves exactly as
it always has: the attempt fails with {:error, {:invalid_handler, name}} and retries while attempts remain, delivering nothing even on
exhaustion (StatifierOban.Invoke.Worker's "Failure classes" section,
ADR-0005 decision 6).
Under :cancel, an unresolvable handler instead cancels the job on the
attempt that finds it, and delivers
error.communication.invoke.<invoke_id> with "reason"
"invalid_handler" and "detail" the handler name exactly as stored,
provided the job's delivery module itself resolves. An unresolvable
delivery module still retries under either value: there is no door
to deliver through. The policy is fixed at enqueue time, from the
config in force when the job was stored: StatifierOban.Invoke.Handler
writes it into the job's meta, and a job stored before the option
existed (or one with a hand-edited row) reads as :retry.
A host that deploys handler code in a separate release from the one
enqueueing invocations is what this exists for: rather than fighting a
retry backoff until the handler ships, :cancel parks the job and
tells the chart at once, so a transition on error.communication can
re-enqueue the invocation once the deploy lands.
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        t()

      


        The host-supplied Oban configuration.



    


    
      
        timeout_bound()

      


        A per-attempt run-time bound: milliseconds, or :infinity for none.



    


    
      
        unresolved_handler()

      


        The unresolvable-handler policy: :retry (the default) retries an
unresolvable handler to exhaustion and delivers nothing; :cancel
cancels the job on the attempt that finds it and delivers
error.communication.invoke.<invoke_id> with "reason"
"invalid_handler".
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        new(opts)

      


        Builds a config from the host's options.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierOban.Config{
  child_start_timeout: timeout_bound(),
  child_starter: module() | nil,
  delivery: module(),
  invoke_delivery: module(),
  invoke_queue: atom() | String.t() | nil,
  invoke_timeout: timeout_bound(),
  max_fan_out: pos_integer(),
  oban: Oban.name(),
  opaque_codec: module() | nil,
  timer_timeout: timeout_bound(),
  timers_queue: atom() | String.t(),
  unresolved_handler: unresolved_handler()
}


      


The host-supplied Oban configuration.
:oban is the name of the host's Oban instance, as given to
Oban.start_link/1 - anything Oban.name/0 allows. :timers_queue
is the host queue delayed-send timer jobs are inserted into - an atom or
string, exactly as the host names it in its own Oban :queues.
:delivery is the module implementing StatifierOban.Timer.Delivery
that fired timer jobs go through. :invoke_queue is the host queue
invoke-handler jobs are inserted into (nil on a timers-only host), and
:invoke_delivery is the module implementing
StatifierOban.Invoke.Delivery that a completed invoke's done.invoke
goes back through. :opaque_codec is the module implementing
StatifierOban.OpaqueTerm.Codec that the two enqueue sites run the
host-opaque job-arg fields through (nil - the default - is the
identity encoding). :child_starter is the module implementing
StatifierOban.Invoke.ChildStarter that fan-out child start jobs
create their child through (nil on a host with no fan-out), and
:max_fan_out is the positive integer cap on a fan-out's width.
:invoke_timeout, :child_start_timeout and :timer_timeout are the
per-attempt run-time bounds, in milliseconds or :infinity.
:unresolved_handler is :retry (the default) or :cancel - what an
invoke job does when its handler module does not resolve (see the
moduledoc's unresolvable-handler policy section).

  



  
    
      
    
    
      timeout_bound()



        
          
        

    

  


  

      

          @type timeout_bound() :: pos_integer() | :infinity


      


A per-attempt run-time bound: milliseconds, or :infinity for none.

  



  
    
      
    
    
      unresolved_handler()



        
          
        

    

  


  

      

          @type unresolved_handler() :: :retry | :cancel


      


The unresolvable-handler policy: :retry (the default) retries an
unresolvable handler to exhaustion and delivers nothing; :cancel
cancels the job on the attempt that finds it and delivers
error.communication.invoke.<invoke_id> with "reason"
"invalid_handler".

  


        

      

      
        Functions


        


  
    
      
    
    
      new(opts)



        
          
        

    

  


  

      

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


      


Builds a config from the host's options.
:oban and :timers_queue are required; :invoke_queue is optional
with no default (see the moduledoc); :delivery and :invoke_delivery
are optional and default to the Statifier.Session-backed seams;
:opaque_codec is optional and defaults to nil (identity - see the
moduledoc's ADR-0002 stance); :child_starter is optional and defaults
to nil, and :max_fan_out is optional and defaults to 1_000 (see
the moduledoc's fan-out section). :invoke_timeout,
:child_start_timeout and :timer_timeout are optional and default
to :infinity (see the moduledoc's run-time bounds section).
:unresolved_handler is optional and defaults to :retry - the other
accepted value is :cancel (see the moduledoc's unresolvable-handler
policy section). Unknown options are rejected rather than ignored, so
a typo fails loudly instead of silently dropping a setting.

  


        

      


  

    
StatifierOban.Invoke.ChildStartWorker 
    



      
The Oban worker that creates one child of a fan-out.
StatifierOban.Invoke.FanOut enqueues N of these up front, one per
item, and each one calls the host-wired
StatifierOban.Invoke.ChildStarter seam for its own index, with the
fan-out's aggregation policy. Creating the execution is the seam's;
scheduling the call is this module's, which is the whole of the
division ADR-0007 draws between this package and the one that owns
durable executions.
The key
Jobs are unique on the four-component
{scope, invoke_id, macrostep, index} (ADR-0007 decision 4), read off
the args at the top level, over every state and an infinite period.
The first three are StatifierOban.Invoke.Worker's triple (ADR-0003)
and are shared by every child of one fan-out - they are one
invocation, planned in one macrostep - so index is what keeps a
replayed start from conflicting with its own sibling instead of with
itself. Re-enqueueing a fan-out therefore starts exactly the children
that are missing, which is the property decision 3's non-atomic slice
is safe because of.
The outcomes
	the seam returns :ok -> the job completes;
	the seam returns {:error, reason} -> the job retries with
{:start_failed, reason} recorded. An execution store that is down or
contended is an environment fact, and StatifierOban.Invoke.ChildStarter.start_child/5
is idempotent on the index by contract, so retrying is what
at-least-once means here;
	the config names no :child_starter, or one this node cannot
resolve -> {:error, {:invalid_child_starter, _}} and a retry, the
same deploy-shaped environment error an unresolvable delivery module
is;
	the row will not decode, or does not carry a usable
{index, count} or a readable "policy" -> the job cancels with
{:undecodable, reason}, because no number of retries makes a
corrupt row decodable.

Each successful start emits
[:statifier_oban, :invoke, :child_started] (ADR-0006's 2026-09-06
amendment) - the per-child seam event the bridge opens a linked root
on, carrying the child's index and the fan-out's count. A start
that retries emits nothing until it succeeds; the retry itself is
Oban's exception event.
Nothing here delivers into the execution. A child start is not an
answer: the invocation is answered once, by the settlement side, when
every child has settled. A start that can never succeed exhausts its
retries and is visible on the job row, leaving its index without an
execution record - the partially-started fan-out ADR-0007 decision 2 and
sb-ADR-0009 decision 8 both specify behaviour for, and which the
settlement side is the one positioned to notice.
timeout/1 returns the job's run-time bound: the config's
:child_start_timeout, written into the job's meta by
StatifierOban.Invoke.FanOut, or :infinity for a job whose row
carries none. Oban enforces it from outside the job process; a start
that runs past it fails with Oban.TimeoutError and retries while
attempts remain, which the seam's idempotence on the index makes
safe, and a timed-out last attempt is the exhausted start described
above.

      




  

    
StatifierOban.Invoke.ChildStarter behaviour
    



      
The seam a fan-out's child executions are created through.
This package schedules fan-out child starts (ADR-0007) and does not
create executions: creating a child execution is a durable,
multi-execution operation behind a storage adapter this package has no
dependency on. So the starter is a host-wired seam, exactly as
:invoke_delivery is for the other direction: the host names a module
here, and StatifierOban.Invoke.ChildStartWorker calls it once per
index.
A host running statifier_persistence wires the start-with-index
function that package ships for this; a host with its own execution
store wires its own. Nothing in this package knows which.
Idempotency
start_child/5 is called from an Oban job, so it is called at
least once per index and MUST be idempotent on
{parent_execution_id, invoke.invoke_id, index} - the triple the
child's identity is derived from. A second call for an index whose child
already exists is a replay of the same scheduling decision, not a
request for a second child, and must succeed without creating one.
This is the same requirement StatifierOban.Invoke.Handler.run/1
carries on invoke_id, for the same reason: at-least-once is what an
external scheduler costs.
Why the callback takes an option list
The settlement side records the aggregation policy on every child's
own linkage, not on the parent's, so it can decide what a completing
child means without reading the parent. That makes the policy an
argument of every child start rather than a fact the starter module
holds, and a starter wired for :all cannot be reused for a
:first_error invocation of the same chart.
It rides as a keyword list rather than as a fifth positional value so
a later scheduling fact - the fan-out's own deadline, say - is an
added key rather than another arity. opts/0 is what this package
passes today; an implementation should ignore keys it does not know
rather than match the list exactly, which is what keeps a host that
upgrades this package before it upgrades its own starter compiling.
Failure
{:error, reason} makes the start job retry, which is right for the
environment-shaped failures an execution store has (the database is
down, a lock is held). A child that can never be created exhausts the
job's retries and is observable on the job row, and the index then has
no execution record - the partially-started fan-out sb-ADR-0009
decision 8 and ADR-0007 decision 2 both specify behaviour for.
Noticing it is the settlement side's, not this package's.

      


      
        Summary


  
    Types
  


    
      
        opts()

      


        The scheduling facts that travel with one child start.



    


    
      
        policy()

      


        How the settlement side aggregates the children's answers.



    





  
    Callbacks
  


    
      
        start_child(parent_execution_id, invoke, index, count, opts)

      


        Creates child index of count for the invocation invoke, under the
parent execution named by parent_execution_id.
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          @type opts() :: [{:policy, policy()}]


      


The scheduling facts that travel with one child start.
:policy is the only key this package passes today. An implementation
should read the keys it knows and ignore the rest - see the moduledoc.

  



  
    
      
    
    
      policy()



        
          
        

    

  


  

      

          @type policy() :: :all | :first_error


      


How the settlement side aggregates the children's answers.
:all waits for every child; :first_error cancels the siblings of
the first child that fails. The value is the chart's, read off the
core.map invocation's on parameter by
StatifierOban.Invoke.FanOut, and it is recorded on each child at
creation because that is where the settlement side reads it.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      start_child(parent_execution_id, invoke, index, count, opts)



        
          
        

    

  


  

      

          @callback start_child(
  parent_execution_id :: String.t(),
  invoke :: Statifier.Effect.Invoke.t(),
  index :: non_neg_integer(),
  count :: pos_integer(),
  opts :: opts()
) :: :ok | {:error, term()}


      


Creates child index of count for the invocation invoke, under the
parent execution named by parent_execution_id.
parent_execution_id is the scope the invocation was enqueued under -
the same value that rides the invoke job's "scope" arg. invoke is
the effect the fan-out invocation planned, byte-identical to the one
StatifierOban.Invoke.Handler.run/1 saw. index is the item's
zero-based position in the fanned-out list and count is the list's
length; together they are what makes the child's identity and its slot
in the ordered result. opts carries the scheduling facts the child is
created with, :policy today.
Returns :ok when the child exists (whether this call created it or a
previous one did - see the idempotency section) and {:error, reason}
when it could not be created right now.

  


        

      


  

    
StatifierOban.Invoke.Delivery behaviour
    



      
The delivery seam a completed invoke goes through - the execution-liveness
check at the done.invoke door, the same shape
StatifierOban.Timer.Delivery gives a fired timer.
When an invoke-handler job (StatifierOban.Invoke.Worker) finishes its
work, the result has to travel back into the execution as
done.invoke.<invoke_id> with donedata. A durable job survives the
execution it was started for, so before feeding anything back the host
MUST establish the execution is still live and discard otherwise - a
completed invoke against a dead or halted execution is discarded
exactly the way a fired timer is. The guarantee is enforced here, at
delivery time.
Whether an execution is live is the host's question, not this package's: a
host running Statifier.Session processes answers it from the session
registry and delivers through Statifier.Session.done_invocation/3
(StatifierOban.Invoke.Delivery.Session, the default), while a
process-less host driving Statifier.Interpreter against persisted
positions answers it from its own execution store and feeds the completion
into its next drive. That is why this is a behaviour:
StatifierOban.Config carries the implementation (:invoke_delivery),
and the enqueued job carries it to the worker.
What this seam does not resolve
A delivery module answers for the invocation that just finished, and
for nothing else. In particular it never chooses a handler, and there
is no per-delivery handler map to configure - not here, not on
StatifierOban.Config, not in the job args. An <invoke>'s handler is
chosen by the engine, one drive at a time, out of that execution's
:invoke_handlers registry (st-ADR-0051 decision 4); by the time this
package is involved the module has already been chosen, and
StatifierOban.Invoke.Handler's perform/2 has written its name onto
the job row for StatifierOban.Invoke.Worker to read back.
That matters most at the second step. When deliver/3 feeds
done.invoke.<invoke_id> back and the execution transitions into
another invoking state, the <invoke> entered there is planned by the
drive this delivery caused - so its handler comes from whatever registry
that drive was given. A Statifier.Session host fixed one at
start_link/2 and every step sees it. A process-less host supplies one
per drive, and the re-entry drive is a drive like any other: give it the
same map the execution started with, or the second <invoke> raises
error.execution at plan time on an unregistered type while the first
step looked perfectly healthy. The seam is not the place to fix that,
because the seam was never asked.
The seam has two doors, not one. deliver/3 carries a completed
invocation back as done.invoke.<invoke_id>; deliver_failure/3
carries a permanently failed one back as
error.communication.invoke.<invoke_id> (st-ADR-0068), which is what
a chart parking failed work for operator recovery transitions on.
Both run the same execution-liveness check first, because a durable job
outlives the execution it was started for either way.
Implementations must be idempotent under redelivery: jobs in this
package are at-least-once, so deliver/3 can run more than once for
the same completed invoke. The default implementation gets that from
Statifier.Session.done_invocation/3 itself, which documents a second
call for the same invoke_id as a harmless no-op.
Carrying the caller's trace context
caller_context (st-ADR-0063) is the opaque host slot the macrostep
that executed the <invoke> stamped onto the effect. It rides the job
args untouched (StatifierOban.Invoke.JobArgs) and is on the
%Statifier.Effect.Invoke{} the worker decodes days later, on another
node, byte-identical to what was enqueued. The answer event owes it
onward, unchanged, exactly as StatifierOban.Timer.Delivery says a
fired timer's event does: upstream puts the answering event's
caller_context on the macrostep telemetry the answer drives
([:statifier, :session, :macrostep, :start | :stop]), which is what
lets opentelemetry_statifier link the completion back to the trace
that started the invocation instead of leaving it detached. Drop the
slot and the link is lost at the last hop, silently.
Which door gets it depends on who builds the event, and that differs
from the timer half:
	A host driving Statifier.Session does not build the event at
all - Statifier.Session.done_invocation/3 and
failed_invocation/3 build it inside the session and inherit the
slot from the session's own invocation table (st-ADR-0063). There
is nothing for such an implementation to carry, which is why
StatifierOban.Invoke.Delivery.Session implements only the
three-argument doors.
	A process-less host builds the event itself, with
Statifier.Invoke.Answer.done/4 or failed/4, and has no
invocation table to inherit from - the job row is its record of the
invocation. That is what deliver/4 and deliver_failure/4
are for: the same two doors, handed the slot off the row, to pass
straight into the builder's caller_context: option.

Two arities per door
Each door has a three-argument form and a four-argument one. The
three-argument forms are the contract and stay required; the
four-argument forms are optional, and StatifierOban.Invoke.Worker
calls the widest one a delivery module exports - the same "define the
wider arity when the work needs what it carries" shape
StatifierOban.Invoke.Handler gives run/1 and run/2. A module
defining both runs through the four-argument form, and its
three-argument clause is dead code kept for the behaviour; a one-line
delegate is the usual way to satisfy it:
@impl StatifierOban.Invoke.Delivery
def deliver(scope, invoke_id, donedata), do: deliver(scope, invoke_id, donedata, [])
An existing implementation that defines neither four-argument form is
unaffected and keeps being called exactly as before. That is the whole
reason the widening is an added arity rather than a changed signature:
every StatifierOban.Invoke.Delivery written against 0.5.0 still
conforms.

      


      
        Summary


  
    Types
  


    
      
        answer_opts()

      


        What the worker knows about the answer that the invoke id and the
donedata do not carry.



    


    
      
        discard_reason()

      


        Why the completion was not fed back.



    


    
      
        failure()

      


        What a permanently failed invocation reports about itself.



    





  
    Callbacks
  


    
      
        deliver(scope, invoke_id, donedata)

      


        Establishes that the execution named by scope is still live and, only
then, reports the invocation named invoke_id complete with donedata.



    


    
      
        deliver(scope, invoke_id, donedata, opts)

      


        deliver/3 with the answer's answer_opts/0 - the arity to define
when the implementation builds the answer event itself and wants
the invocation's caller_context on it.



    


    
      
        deliver_failure(scope, invoke_id, failure)

      


        Establishes that the execution named by scope is still live and, only
then, reports the invocation named invoke_id permanently failed.



    


    
      
        deliver_failure(scope, invoke_id, failure, opts)

      


        deliver_failure/3 with the answer's answer_opts/0, on
deliver/4's terms exactly.



    





      


      
        Types


        


  
    
      
    
    
      answer_opts()



        
          
        

    

  


  

      

          @type answer_opts() :: [{:caller_context, term()}]


      


What the worker knows about the answer that the invoke id and the
donedata do not carry.
One key today, :caller_context - st-ADR-0063's opaque host slot as
it was stored on the job row, or nil when no context was attached.
Pass it straight into Statifier.Invoke.Answer.done/4's or
failed/4's own caller_context: option; nothing in this package
reads it (ADR-0006 decision 7).
The list is open by construction: this package may add keys, so read
the ones you need with Keyword.get/3 rather than matching the whole
list.

  



  
    
      
    
    
      discard_reason()



        
          
        

    

  


  

      

          @type discard_reason() :: term()


      


Why the completion was not fed back.
The default Session delivery reports :terminated (no live process) or
the halted session's own status (:done, :cancelled,
:budget_exhausted); a host implementation reports whatever its
execution store calls the not-live case.

  



  
    
      
    
    
      failure()



        
          
        

    

  


  

      

          @type failure() :: [reason: String.t(), attempts: pos_integer(), detail: String.t()]


      


What a permanently failed invocation reports about itself.
The keys are st-ADR-0068's: :reason is the failure class as a
string, :attempts the attempt number the invocation gave up on, and
:detail a human-readable elaboration. statifier-ex interprets none
of them - it copies them into the error event's data map - so the
vocabulary is this package's, and StatifierOban.Invoke.Worker
documents the classes it emits.
:detail is a string, deliberately, where st-ADR-0068 would
allow any term: the value travels into chart data, where a raw term
carrying pids or refs is a serialization hazard for any host
persisting an execution, and a string is what an expression can usefully
read.
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      deliver(scope, invoke_id, donedata)



        
          
        

    

  


  

      

          @callback deliver(scope :: String.t(), invoke_id :: String.t(), donedata :: term()) ::
  :delivered | {:discarded, discard_reason()}


      


Establishes that the execution named by scope is still live and, only
then, reports the invocation named invoke_id complete with donedata.
Returns :delivered when the completion was fed back, or {:discarded, reason} when the execution is not live and the completion was dropped.
"Live" is stricter than "not terminated": a halted execution (:done
and friends) still discards, because an event fed to a halted session
just sits queued.
A failure that is neither of those - the host's execution store
unreachable, for example - should raise (or exit) rather than return:
the job is retried by Oban, which is the correct response to an
environment fact, where a discard is the correct response to an
execution fact.

  



  
    
      
    
    
      deliver(scope, invoke_id, donedata, opts)


        (optional)


        
          
        

    

  


  

      

          @callback deliver(
  scope :: String.t(),
  invoke_id :: String.t(),
  donedata :: term(),
  opts :: answer_opts()
) :: :delivered | {:discarded, discard_reason()}


      


deliver/3 with the answer's answer_opts/0 - the arity to define
when the implementation builds the answer event itself and wants
the invocation's caller_context on it.
Optional. StatifierOban.Invoke.Worker calls this in preference to
deliver/3 whenever a delivery module exports it, so an
implementation defining both is only ever reached here. Everything
deliver/3 promises holds unchanged - the liveness check, the
return values, and the raise-rather-than-return rule for an
environment failure.
@impl StatifierOban.Invoke.Delivery
def deliver(scope, invoke_id, donedata, opts) do
  if live?(scope) do
    event =
      Statifier.Invoke.Answer.done(scope, invoke_id, donedata,
        caller_context: Keyword.get(opts, :caller_context)
      )

    MyApp.Runs.drive(scope, event)
    :delivered
  else
    {:discarded, :terminated}
  end
end

  



  
    
      
    
    
      deliver_failure(scope, invoke_id, failure)



        
          
        

    

  


  

      

          @callback deliver_failure(
  scope :: String.t(),
  invoke_id :: String.t(),
  failure :: failure()
) ::
  :delivered | {:discarded, discard_reason()}


      


Establishes that the execution named by scope is still live and, only
then, reports the invocation named invoke_id permanently failed.
Called when the invocation's retries are exhausted, never for a
transient failure: a retry that will be tried again is not a fact the
chart should hear about, which is why run/1 returning
{:error, reason} on a non-terminal attempt reaches nobody.
The return values, the meaning of "live", and the raise-rather-than-
return rule are deliver/3's exactly. A {:discarded, reason} here
is the ordinary case where the execution died before its invocation gave
up; the job is discarded either way, so the caller records the outcome
and does not retry on it.
The default implementation delivers through
Statifier.Session.failed_invocation/3 (st-ADR-0068), which is a
no-op for an invocation the session already popped - the same property
that makes deliver/3 safe to redeliver.

  



  
    
      
    
    
      deliver_failure(scope, invoke_id, failure, opts)


        (optional)


        
          
        

    

  


  

      

          @callback deliver_failure(
  scope :: String.t(),
  invoke_id :: String.t(),
  failure :: failure(),
  opts :: answer_opts()
) :: :delivered | {:discarded, discard_reason()}


      


deliver_failure/3 with the answer's answer_opts/0, on
deliver/4's terms exactly.
failure and opts stay separate lists for
Statifier.Invoke.Answer.failed/4's own reason: failure's three
keys become the chart-visible payload, and :caller_context is host
plumbing the datamodel never sees (st-ADR-0063 decision 2).
The one asymmetry worth stating: an undecodable row reaches this
door with caller_context: nil even when a context was stored. The
opaque payload is exactly what failed to decode, so the slot is not
recoverable, while scope and invoke_id are read off the row as
plain strings and still name the invocation. An unlinked failure span
is the correct outcome there, and it is the same detached case a
never-attached context produces.

  


        

      


  

    
StatifierOban.Invoke.Delivery.Session 
    



      
The default StatifierOban.Invoke.Delivery: reports a completed
invoke back into a live Statifier.Session through
Statifier.Session.done_invocation/3, and a permanently failed one
through Statifier.Session.failed_invocation/3, both behind the same
two-step liveness check StatifierOban.Timer.Delivery.Session runs
for a fired timer.
The two steps run in order because Statifier.Session.status/1 is a
GenServer.call that exits the caller against a dead process - it
cannot itself answer "terminated?":
	Terminated? Registry.lookup/2 against Statifier.Registry
under the scope (st-ADR-0027 decision 2: sessions register under
their session id). Empty means discard: the session no longer
exists, or never registered, and status/1 is not safe to call.
	Halted? With a live process confirmed, status/1. Anything but
:running discards too - "live" is stricter than "not terminated":
a :done session keeps its process but declines to drain, so an
event fed to it would sit queued forever, not be processed and not
be discarded. The process exiting between the two steps is caught
and reported as the same :terminated fact step 1 answers.

Delivery is Statifier.Session.done_invocation/3 - the door st-ADR-0051
decision 5 gives a handler-backed invocation's host. The session builds
done.invoke.<invoke_id> from donedata itself, stamps invokeid, and
runs <finalize> off the arriving event; an invocation the session
already popped (a prior cancel, or a redelivered completion) is a
harmless no-op there, which is what makes this deliverable at least
once. done_invocation/3 is a cast, so :delivered means enqueued
onto the session's inbox, not processed.
Failure delivery is Statifier.Session.failed_invocation/3, the door
st-ADR-0068 adds beside it, and everything above holds unchanged: the
session builds error.communication.invoke.<invoke_id> from the
keyword list itself, stamps the same invokeid/origin/origintype,
pops the same invocation, and casts. Reusing one liveness check for
both doors is deliberate rather than incidental - st-ADR-0068 makes
the failure event travel done_invocation/3's own delivery path
upstream, so a check that diverged here would be this package
contradicting the contract it implements.
Why only the three-argument doors
This module implements StatifierOban.Invoke.Delivery.deliver/3 and
StatifierOban.Invoke.Delivery.deliver_failure/3, and deliberately
not their four-argument forms. Those exist to hand a delivery the
invocation's caller_context off the job row, for a host that builds
the answer event itself. This one builds nothing: done_invocation/3
and failed_invocation/3 construct the event inside the session and
inherit the slot from the session's own invocation table (st-ADR-0063).
Accepting the row's copy here would mean either ignoring it - a door
that lies about what it does with its argument - or contradicting the
session's own record of the invocation. A process-less host is the one
with no such table, and StatifierOban.Invoke.Delivery documents the
wider arities for it.
This module requires Statifier.Supervisor (which owns
Statifier.Registry) to be running: Registry.lookup/2 raises when it
is not, and the job retries rather than discards - a missing registry
is an environment fact about the host, not a liveness fact about the
execution. The scope must therefore be the session id the session
registered under (ctx.session_id); a host using any other scope owes
its own StatifierOban.Invoke.Delivery implementation.

      




  

    
StatifierOban.Invoke.FanOut 
    



      
The scheduling half of a fan-out: the cap, the N start jobs, and the
cancel of the ones that have not started.
ADR-0007 divides a core.map-shaped invocation in two. Creating and
stepping the N child executions, and settling their answers into one,
belong to the package that owns durable executions. Scheduling
belongs here: one fan-out job per invocation, N child start jobs under
it, each keyed so a replay starts only what is missing.
Nothing in this module creates an execution or answers an invocation. It
enqueues, refuses, cancels, and - for the one fan-out that is over
before it starts - hands the empty accumulated list back for the
caller to answer with.
The shape of a fan-out
A handler built on StatifierOban.Invoke.Handler fans out by returning
{:fan_out, items} (or {:fan_out, items, opts}) from its run/1 or
run/2 instead of {:ok, donedata}. That return says "this
invocation is N children, not an answer": the fan-out job enqueues the
starts and completes without delivering, and the invocation stays
open until the settlement side answers it once, on behalf of all N.
N = 0 is the exception, and it has its own section below.
items is the evaluated list, not a path: sb-ADR-0009 decision 3
puts the items datamodel path in the compiled <param> list and
makes the handler what evaluates it, and by the time a job runs there
is no datamodel to read - only the effect the handler was handed. So
the handler evaluates and this package counts. What the list holds is
the handler's business; the only thing read here is its length.
Everything is enqueued up front
All N start jobs go out before the fan-out job completes. There is no
slicing, no batch cursor, and no refill trigger: the queue's
concurrency limit is what bounds how many children run at once, which
is the bound ADR-0007 decision 1 says is the deployment's. An author's
max_concurrency hint is shape-validated and then clamped to that
limit in both directions - above it the queue clamps it with no code
here, and below it the hint is not honoured. The dated Note on
ADR-0007 decisions 1 and 6 records that reversal and why it is not a
regression.
Refusals
Three conditions make the invocation fail rather than fan out, all
checked before the first child start so a refused fan-out starts
no children at all:
	:reason in detail	when
	:cap_exceeded	the list is longer than the config's :max_fan_out; detail also carries count and cap
	:invalid_items	the handler returned something that is not a list
	:invalid_policy	the invocation's on parameter is neither "all" nor "first_error" (see below)

A refusal is delivered on the invocation's ordinary error route,
error.communication.invoke.<invoke_id>, exactly as ADR-0007 decision
8 requires and as an exhausted run/1 already is, under the failure
class "fan_out_refused" that ADR-0005's 2026-09-05 Note adds to that
record's decision 3. It is not a compile finding and not a validation
finding: the compiler never sees N.
The aggregation policy comes off the invocation
sb-ADR-0009 puts a core.map's on in the compiled <param> list
beside items, so the policy arrives on the effect's params as the
word "all" or "first_error". It is read here, once per fan-out,
and then rides on every start job to
StatifierOban.Invoke.ChildStarter.start_child/5, because the
settlement side records it on each child's own linkage at creation
rather than on the parent's.
No on, and no params map to carry one, is :all - the aggregation
a core.map that says nothing about failure means. An on that is
present but is neither word is refused, not defaulted: :all and
:first_error differ in whether a failing child cancels its siblings,
so quietly reading an unrecognised word as :all would run a chart
that asked for one under the other. The policy is not read off the
handler's opts: it is the chart's word, not the handler's, and a
handler that could override it would be deciding an aggregation the
document already decided.
The empty fan-out succeeds over nothing
items resolving to [] is not a refusal. sb-ADR-0009 decision 8
records that an empty list is a successful fan-out over nothing:
zero children start, the accumulated list is [], and the block takes
done immediately. A workflow that maps over a list which happened to
be empty this time has not failed, and start/5 says so by returning
{:empty, []} - no start job is enqueued and the caller answers the
invocation with that list.
That is not this package minting an answer. For N children the answer
is the settlement side's, because it is assembled from N answers that
only that side has. For N = 0 there is no settlement to run and no
payload to assemble: [] is the whole of the index-ordered list, and
it is arithmetic rather than a verdict. Refusing instead - which this
module did until sob-as0 - made the two shipped layers disagree
about the same list, which sb-ADR-0011 recorded as a deferred
question and the operator ruled here on 2026-09-06.
The refusals above are still checked first, so an empty list on an
invocation whose on is an unrecognised word is refused rather than
answered: an unreadable aggregation policy is a fact about the
document, true whatever N turns out to be. The :invoke_queue and
:child_starter options are read the same way, before the count is
acted on, because a host whose fan-out seam is unconfigured is
misconfigured whether or not this particular list was empty.

      


      
        Summary


  
    Types
  


    
      
        refusal()

      


        Why a fan-out was refused, as it reaches the chart in the failure
event's detail.



    


    
      
        start_error()

      


        Why a fan-out could not be scheduled right now.



    


    
      
        summary()

      


        What start/5 reports about the starts it stored: the fan-out's width,
the aggregation policy the children were enqueued under, and the queue
they went to.



    





  
    Functions
  


    
      
        cancel_unstarted(config, scope, invoke_id)

      


        Cancels every start job of invoke_id that has not started its child
yet, on the handler's configured instance.



    


    
      
        start(config, args, invoke, items, opts)

      


        Enqueues one start job per item, after the cap.



    





      


      
        Types


        


  
    
      
    
    
      refusal()



        
          
        

    

  


  

      

          @type refusal() :: %{
  :reason => :cap_exceeded | :invalid_items | :invalid_policy,
  optional(:count) => non_neg_integer(),
  optional(:cap) => pos_integer()
}


      


Why a fan-out was refused, as it reaches the chart in the failure
event's detail.
Every value in it is a count or a constant: nothing read out of the
handler's items reaches the execution this way, because the list is the
host's data and an error event is not where host data belongs
(ADR-0006 decision 9).

  



  
    
      
    
    
      start_error()



        
          
        

    

  


  

      

          @type start_error() ::
  {:missing_option, :invoke_queue | :child_starter}
  | {:invalid_option, :max_concurrency, term()}
  | {:enqueue_failed, non_neg_integer(), term()}


      


Why a fan-out could not be scheduled right now.

  



  
    
      
    
    
      summary()



        
          
        

    

  


  

      

          @type summary() :: %{
  count: non_neg_integer(),
  policy: StatifierOban.Invoke.ChildStarter.policy(),
  queue: atom() | String.t()
}


      


What start/5 reports about the starts it stored: the fan-out's width,
the aggregation policy the children were enqueued under, and the queue
they went to.
It exists because [:statifier_oban, :invoke, :fan_out] is emitted by
the caller, which holds the job the other half of that event needs, and
re-deriving these three there would mean reading the invocation's on
parameter a second time (ADR-0006's 2026-09-06 amendment).

  


        

      

      
        Functions


        


  
    
      
    
    
      cancel_unstarted(config, scope, invoke_id)



        
          
        

    

  


  

      

          @spec cancel_unstarted(StatifierOban.Config.t(), String.t(), String.t()) ::
  {:ok, non_neg_integer()}


      


Cancels every start job of invoke_id that has not started its child
yet, on the handler's configured instance.
This is the unstarted half of sb-ADR-0009 decision 6's first_error
cancel, and it exists because the other half cannot reach these. The
live half walks child execution records; an index whose start job is
still available has no execution record to walk, so it is invisible
there and would otherwise start its child after the fan-out had already
failed. The settlement side calls this - through the host, which holds
the config - as the second door of the same cancel.
The match is {scope, invoke_id} across every index and every
generation, restricted to the states a start job that has not run can
be in - the set the private StatifierOban.CancellableStates module
lists. So a child already created is left alone: its start job is
completed and outside the match, and cancelling the execution it created
is the live half's job, not this one's.
A job executing right now is out for the same reason it is out of
StatifierOban.Invoke.Handler.perform_cancel/3 - killing a start
mid-flight would leave a half-created child - and the match ignores
the queue, exactly as the unique key does.
A cancel matching nothing is a no-op returning {:ok, 0}, never an
error.
Emits [:statifier_oban, :invoke, :unstarted_cancelled] carrying the
sweep's own count. That count is only this door's half of decision 6's
cancel; the siblings that already have a child execution are the live
half's, and adding the two halves is what matches the execution's
cancelled entries.

  



  
    
      
    
    
      start(config, args, invoke, items, opts)



        
          
        

    

  


  

      

          @spec start(
  StatifierOban.Config.t(),
  StatifierOban.Invoke.JobArgs.args(),
  Statifier.Effect.Invoke.t(),
  term(),
  keyword()
) ::
  {:ok, summary()}
  | {:empty, []}
  | {:refused, refusal()}
  | {:error, start_error()}


      


Enqueues one start job per item, after the cap.
args is the fan-out job's own args map - the invocation on the wire,
opaque payloads and codec tag included - which each start job carries
verbatim plus its "index", "child_count" and "policy"
(StatifierOban.Invoke.JobArgs.for_child_start/4). Reusing the stored
map rather than re-encoding the effect keeps every child byte-identical
to the parent job on the fields the codec owns, and runs the host's
codec once per fan-out rather than once per child.
Returns {:ok, summary} when every start job is enqueued (or conflicts
with one already stored, which is the same thing - decision 4) - see
summary/0 for what the caller reads off it - {:empty, collected} when items is [] and the fan-out is therefore over
before it starts - collected is the empty accumulated list the
caller answers the invocation with - {:refused, refusal} when the
fan-out is refused before any child starts, and {:error, reason}
when scheduling could not happen right now and the fan-out job should
retry.
invoke is the decoded effect, read for its on parameter and
nothing else; items is the handler's evaluated list; opts carries
the author's :max_concurrency hint when there is one. Only the
list's length is read here; a non-list, a list longer than the cap,
and an unrecognised on are the three refusals above, and an empty
list is the success over nothing.

  


        

      


  

    
StatifierOban.Invoke.Handler behaviour
    



      
The Oban-backed base for a Statifier.Invoke.Handler implementation:
use it and the host's <invoke type="..."> runs its work in an Oban
job on the host-supplied instance, with completion delivered back into
the execution as done.invoke.<invoke_id> through
StatifierOban.Invoke.Delivery.
defmodule MyApp.AuthorizationHandler do
  use StatifierOban.Invoke.Handler

  @impl StatifierOban.Invoke.Handler
  def config, do: MyApp.statifier_oban_config()

  @impl StatifierOban.Invoke.Handler
  def run(invoke) do
    # `invoke.invoke_id` is the idempotency key upstream hands you:
    # stable by construction across replays. Keying the write on it
    # makes a re-run land on the prior attempt's row instead of
    # authorizing the card a second time.
    with {:ok, authorization} <-
           MyApp.Payments.authorize_by_invoke_id(invoke.invoke_id, invoke.params) do
      {:ok, %{"authorization_id" => authorization.id}}
    end
  end
end
Work that keys on the execution rather than on the invocation defines
run/2 instead, which is handed the job's run_ctx/0 alongside the
effect - the scope lives on the job row, not on the effect, so run/1
cannot see which execution it is working for:
defmodule MyApp.ProvisioningHandler do
  use StatifierOban.Invoke.Handler

  @impl StatifierOban.Invoke.Handler
  def config, do: MyApp.statifier_oban_config()

  @impl StatifierOban.Invoke.Handler
  def run(invoke, %{scope: scope}) do
    with {:ok, record} <- MyApp.Provisioning.provision(scope, invoke.invoke_id) do
      {:ok, %{"provision_id" => record.id}}
    end
  end
end
Define one arity or the other: a module defining both runs through
run/2, and one defining neither does not compile.
The division of labor follows st-ADR-0051 decision 4 exactly:
	The injected start/2, cancel/2, and forward/3 are pure
planning callbacks. Each returns {:handler, __MODULE__, payload}
instructions (or none) and touches nothing - not the config, not
Oban. forward/3 plans nothing by default and is overridable: this
base gives a job-shaped invocation no autoforward path, because a
job that has not run yet has nowhere to receive an event.
	The injected perform/2 is the impure half: for a start it
inserts one StatifierOban.Invoke.Worker job, unique on
{scope, invoke_id, macrostep} (ADR-0003), into the config's
:invoke_queue on the config's Oban instance; for a cancel it
cancels every stored job under {scope, invoke_id}, whatever its
macrostep. Both are idempotent by construction: the unique key makes
a replayed insert conflict with the stored job (the same scheduling
decision, not a new one), and a replayed cancel
matches only jobs that have not run yet. That uniqueness is
what this module enforces; what your run/1 does with the outside
world is yours to make idempotent the same way.
	run/1 (or run/2) is your work, executed inside the Oban job - at least
once, so the MUST-be-idempotent-on-invoke_id contract from
statifier-ex's docs/extending.md lands on it. {:ok, donedata}
becomes done.invoke.<invoke_id> with that donedata, delivered
behind the execution-liveness check; {:error, reason} makes the job
retry, and a raise does the same. Exhausting those retries
discards the job and delivers
error.communication.invoke.<invoke_id> into the execution (see
"Permanent failure surfaces into the chart" below).

config/0 is read at perform/2 time, never at planning time - which
is what keeps the planning callbacks pure even though the config is
host state. A config without :invoke_queue fails the first
perform/2 with {:error, {:missing_option, :invoke_queue}} rather
than falling back into any host queue.
The uniqueness key is {scope, invoke_id, macrostep} (ADR-0003) for
the same reason the timer jobs key on {scope, ordinal}: every
component is deterministic as of scheduling, byte-identical when a
crashed host re-runs the same drive. invoke_id is either the
author's literal id, used verbatim, or a deterministic
%MachineState{} counter (st-ADR-0008 as amended); it restarts per
chart execution, so the scope (ctx.session_id, or the host's own
durable execution id) keeps unrelated executions apart. macrostep is
what tells a replay from a re-entry: an authored id is byte-identical
on every re-entry of its state, and only the macrostep separates that
fresh scheduling decision from a redelivery of the old one. The unique
window is every state over an infinite period, and the unique fields
exclude :queue and the meta the delivery module rides on - a host
moving its invoke queue or reconfiguring its delivery must not turn a
replay into a second job.
At-least-once: the contract is upstream's
Jobs here are at-least-once, so a handler's work MUST be idempotent
on invoke_id. The contract's wording is statifier-ex's, not this
package's: read "At-least-once: handlers must be idempotent" in
statifier-ex's docs/extending.md - this module cites it rather than
restating it, because the seam that defines perform/2 owns the
rulebook. What this base adds on top is only the enqueue-side dedup
described above ({scope, invoke_id, macrostep} uniqueness).
Everything run/1
does to the outside world is the implementor's to key, and
invoke.invoke_id is the key upstream hands you for exactly that,
as the example above demonstrates.
Permanent failure surfaces into the chart
{:error, reason} from run/1 (and a raise or exit out of it) maps
to an Oban retry, never a cancel: the work is idempotent on
invoke_id by contract, so retrying is what at-least-once means.
When the retries are exhausted, Oban discards the job - and the execution
hears about it. The discarding attempt delivers
error.communication.invoke.<invoke_id>
into the chart, carrying %{"reason" => class, "attempts" => n, "detail" => text}, behind the same execution-liveness check a completion
goes through. A chart that parks failed work for operator recovery
transitions on that event, or on the bare error.communication it
extends, and no longer hangs in the invoking state when your run/1
gives up for good.
The event and its payload are statifier-ex's call (st-ADR-0068); the
failure classes in "reason" are this package's, and
StatifierOban.Invoke.Worker lists them. Nothing is asked of your
run/1: keep returning {:error, reason} for anything worth
retrying, and the retry policy decides when that becomes permanent.
This was an open question in earlier versions of this module; ADR-0005
records how it was settled.
What this module deliberately does not do: interpret run/1's donedata
(<finalize> and namelist auto-assign are the session's, per
st-ADR-0051 decision 6), dedup your side effects (the at-least-once
contract is documented upstream and pinned by
Statifier.Testing.HandlerCase), or feed anything to a dead execution
(the delivery seam discards a completed invoke against a dead or halted
execution the same way a fired timer is discarded).
Capping a handler's attempts
By default an invoke job gets the invoke worker's own attempt count,
Oban's default of 20. A handler whose work should not be repeated
that often - an overdue notice mailed to a patron, say, through a
mailer it cannot key on invoke_id - caps its own jobs with the
:max_attempts option of the use:
defmodule MyApp.OverdueNoticeHandler do
  use StatifierOban.Invoke.Handler, max_attempts: 1

  @impl StatifierOban.Invoke.Handler
  def config, do: MyApp.statifier_oban_config()

  @impl StatifierOban.Invoke.Handler
  def run(invoke), do: MyApp.Loans.send_overdue_notice(invoke.params)
end
The value is a positive integer, checked when the handler compiles;
any other value fails the compile, except in the cases the next
paragraph lists, none of which is an error. It is written onto every
job the handler enqueues as that job's max_attempts, so it is fixed
at enqueue time: changing it changes the jobs enqueued afterwards, not
the ones already stored. Leaving the option out adds nothing to the
job, which keeps the default exactly.
Write the options as a literal keyword list in the use itself. The
use reads them as they are written, while the handler compiles, so
an argument that only holds a keyword list - a module attribute, a
variable, a function call - is ignored whole and declares no cap, and
so is any argument that is not a keyword list. max_attempts: nil
declares no cap either. The one key read is :max_attempts: any
other key, a misspelling of it included, is ignored. None of these is
an error: the handler compiles and its jobs keep the invoke worker's
default.
The cap moves the terminal attempt and nothing else. The permanent
failure above is still delivered, on the capped attempt: with
max_attempts: 1 a run/1 returning {:error, reason} is attempted
once and delivers error.communication.invoke.<invoke_id> with
"attempts" => 1 (ADR-0005, as amended for this option). It is a
bound on Oban's retries, not a relaxation of the at-least-once
contract above: keying the work on invoke_id is still what makes a
repeat safe. A node lost in the middle of the capped attempt leaves
the job to Oban.Plugins.Lifeline, which discards a job with no
attempts left without running it again - and without delivering, as
for any job that dies mid-attempt on its last attempt.

      


      
        Summary


  
    Types
  


    
      
        deferred()

      


        The deferred return: the work was handed on, and the answer comes later
from somewhere else.



    


    
      
        fan_out()

      


        The fan-out return: this invocation is N children, not one result.



    


    
      
        payload()

      


        The payload inside this base's {:handler, module, payload}
instructions: a start carrying the full effect, or a cancel carrying
the invoke_id.



    


    
      
        perform_error()

      


        Why a start or cancel could not be performed.



    


    
      
        run_ctx()

      


        What the worker knows about the job it is running run/2 inside, and
the effect does not carry.



    





  
    Callbacks
  


    
      
        config()

      


        The host's StatifierOban.Config - the Oban instance, the
:invoke_queue, and the :invoke_delivery seam. Read at perform/2
time only, so implementations may read it from wherever host
configuration lives.



    


    
      
        run(invoke)

      


        The work itself, executed inside the Oban job - at least once per
invoke_id, so it MUST be idempotent on it (statifier-ex
docs/extending.md, "At-least-once"). {:ok, donedata} is delivered
back to the execution as done.invoke.<invoke_id>; {:error, reason} and
raises both make the job retry, and exhausting the retries delivers
error.communication.invoke.<invoke_id> instead.



    


    
      
        run(invoke, ctx)

      


        The same work, handed the job's run_ctx/0 as well as the effect -
the arity to define when the work keys on the execution rather than
on the invocation alone (sob-7b1).



    





  
    Functions
  


    
      
        perform(handler, arg, ctx)

      


        The one implementation behind every use-ing module's perform/2:
routes a {:start, invoke} payload to perform_start/3 and a
{:cancel, invoke_id} payload to perform_cancel/3.



    


    
      
        perform_cancel(handler, invoke_id, ctx)

      


        Cancels every stored invoke job under {scope, invoke_id} on the
handler's configured instance - every generation, whatever macrostep
each job was keyed under (ADR-0003).



    


    
      
        perform_start(handler, invoke, ctx)

      


        Inserts the one Oban job that runs handler.run/1 for invoke.



    





      


      
        Types


        


  
    
      
    
    
      deferred()



        
          
        

    

  


  

      

          @type deferred() :: :deferred


      


The deferred return: the work was handed on, and the answer comes later
from somewhere else.
A handler whose work runs outside this job - enqueued on another Oban
instance in another release, say - returns :deferred once the
hand-off is made. The job completes without delivering, and the
invocation stays open. It is answered later by whoever finishes the
work, calling the host's own implementation of
StatifierOban.Invoke.Delivery - StatifierOban.Invoke.Delivery.deliver/3
for done.invoke.<invoke_id>, StatifierOban.Invoke.Delivery.deliver_failure/3
for error.communication.invoke.<invoke_id> - with the scope and the
invoke id this job ran under (run_ctx/0 carries both). Those are
callbacks, not functions this package exports: the door is the host's
module, the same one the job's config names as :invoke_delivery.
While the answer is outstanding this package does nothing further: no
job waits, polls or times out on it. Leaving the invoking state cancels
the invocation through the ordinary cancel path, and a deadline is the
chart's own delayed send. The hand-off is at least once like the rest
of run/1, so key it on invoke_id (ADR-0009).

  



  
    
      
    
    
      fan_out()



        
          
        

    

  


  

      

          @type fan_out() ::
  {:fan_out, items :: list()} | {:fan_out, items :: list(), opts :: keyword()}


      


The fan-out return: this invocation is N children, not one result.
items is the evaluated list - sb-ADR-0009 decision 3 compiles
the items datamodel path into the <param> list and makes the
handler what evaluates it, and a job has the effect but no datamodel,
so what a handler that fans out reads off invoke.params is that
path: it evaluates the path itself and returns the resulting list
here (or builds the list however it likes). Only its length is
read by this package; what the items are is the handler's business,
and each one is bound to its child by the
StatifierOban.Invoke.ChildStarter seam.
opts is the handler's own, not the chart's. core.map declares no
concurrency field - sb-ADR-0009 decision 4 leaves that block field
deferred - so nothing arrives in params to pass along. A handler
with a width hint of its own passes max_concurrency: n, which is
shape-validated and then clamped to the queue's own limit in both
directions; a hint below that limit is not honoured - see
StatifierOban.Invoke.FanOut.
A handler returning this delivers no done.invoke: the invocation
stays open until the settlement side answers it once, on behalf of
all N. An empty items list is the one exception - a fan-out over
nothing succeeds over nothing (sb-ADR-0009 decision 8), so no child
starts and the invocation is answered immediately with []. A fan-out
refused before any child starts - over :max_fan_out, not a list, or
carrying an on that is neither "all" nor "first_error" - fails
the invocation on error.communication.invoke.<invoke_id> instead
(ADR-0007 decision 8). Those three refusals are the whole list;
StatifierOban.Invoke.FanOut.refusal/0 names them.

  



  
    
      
    
    
      payload()



        
          
        

    

  


  

      

          @type payload() :: {:start, Statifier.Effect.Invoke.t()} | {:cancel, String.t()}


      


The payload inside this base's {:handler, module, payload}
instructions: a start carrying the full effect, or a cancel carrying
the invoke_id.

  



  
    
      
    
    
      perform_error()



        
          
        

    

  


  

      

          @type perform_error() ::
  {:missing_option, :invoke_queue}
  | {:invalid_scope, term()}
  | StatifierOban.Invoke.JobArgs.encode_error()
  | Ecto.Changeset.t()


      


Why a start or cancel could not be performed.

  



  
    
      
    
    
      run_ctx()



        
          
        

    

  


  

      

          @type run_ctx() :: %{
  :scope => String.t(),
  :invoke_id => String.t(),
  optional(atom()) => term()
}


      


What the worker knows about the job it is running run/2 inside, and
the effect does not carry.
:scope is the execution the invocation belongs to - the same string the
base validated out of the planning ctx (ctx.session_id, or the
host's own durable execution id) and stored on the job row, so work keyed
to the workflow instance can key on it. :invoke_id is the
idempotency key, repeated here so a handler destructuring the context
has the whole identity pair in one place; it is also on the effect,
and the two are always the same value.
The map is open by construction: this base may add keys, so match the
ones you need (def run(invoke, %{scope: scope})) rather than the
whole map.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      config()



        
          
        

    

  


  

      

          @callback config() :: StatifierOban.Config.t()


      


The host's StatifierOban.Config - the Oban instance, the
:invoke_queue, and the :invoke_delivery seam. Read at perform/2
time only, so implementations may read it from wherever host
configuration lives.

  



  
    
      
    
    
      run(invoke)


        (optional)


        
          
        

    

  


  

      

          @callback run(invoke :: Statifier.Effect.Invoke.t()) ::
  {:ok, donedata :: term()} | fan_out() | deferred() | {:error, term()}


      


The work itself, executed inside the Oban job - at least once per
invoke_id, so it MUST be idempotent on it (statifier-ex
docs/extending.md, "At-least-once"). {:ok, donedata} is delivered
back to the execution as done.invoke.<invoke_id>; {:error, reason} and
raises both make the job retry, and exhausting the retries delivers
error.communication.invoke.<invoke_id> instead.
{:fan_out, items} (or {:fan_out, items, opts}) is the third
answer, and it is not an answer at all: it says this invocation is
N children rather than one result. See fan_out/0.
:deferred is the fourth, and it is not an answer either: it says the
work was handed on and the answer comes later, through the host's
delivery module rather than from this job. See deferred/0.

  



  
    
      
    
    
      run(invoke, ctx)


        (optional)


        
          
        

    

  


  

      

          @callback run(invoke :: Statifier.Effect.Invoke.t(), ctx :: run_ctx()) ::
  {:ok, donedata :: term()} | fan_out() | deferred() | {:error, term()}


      


The same work, handed the job's run_ctx/0 as well as the effect -
the arity to define when the work keys on the execution rather than
on the invocation alone (sob-7b1).
The effect is the invocation, so run/1 sees everything about what
was invoked; what it cannot see is which execution invoked it, because
the scope lives on the job row rather than on the effect. Provisioning
keyed to the workflow instance, a write into a per-execution table, a
lookup of the host's own record for the execution: all of that needs the
scope, and this is the arity that has it.
Define run/1 or run/2, not both - a module defining both runs
through run/2, and the run/1 clause is dead code. A module
defining neither does not compile. The contract is otherwise
identical to run/1's, at-least-once and idempotent-on-invoke_id
included.
@impl StatifierOban.Invoke.Handler
def run(invoke, %{scope: scope}) do
  with {:ok, record} <- MyApp.Provisioning.provision(scope, invoke.invoke_id) do
    {:ok, %{"provision_id" => record.id}}
  end
end

  


        

      

      
        Functions


        


  
    
      
    
    
      perform(handler, arg, ctx)



        
          
        

    

  


  

      

          @spec perform(module(), payload(), Statifier.Invoke.Handler.ctx()) ::
  :ok | {:error, perform_error()}


      


The one implementation behind every use-ing module's perform/2:
routes a {:start, invoke} payload to perform_start/3 and a
{:cancel, invoke_id} payload to perform_cancel/3.

  



  
    
      
    
    
      perform_cancel(handler, invoke_id, ctx)



        
          
        

    

  


  

      

          @spec perform_cancel(module(), String.t(), Statifier.Invoke.Handler.ctx()) ::
  :ok | {:error, perform_error()}


      


Cancels every stored invoke job under {scope, invoke_id} on the
handler's configured instance - every generation, whatever macrostep
each job was keyed under (ADR-0003).
6.4.3's cancellation for a job-shaped invocation: a job that has not
run yet is cancelled and never runs; a job that already reached a
terminal state keeps its outcome - a real-time <cancel> can lose to
work that already completed, and the delivery seam's liveness check is
the guard on that side, not this one. A cancel matching nothing
(including an invoke_id this handler never saw - a crash-recovering
host may replay a cancel whose start it never durably recorded) is a
no-op, never an error. The match ignores the queue, exactly as the
unique key does.
A cancel only ever reaches a job that has not run. The match is
restricted to the states a pending invocation can be in - scheduled,
available, retryable, and on Oban 2.21 or later suspended - so
a job that is executing right now is never swept, and neither is one
that already reached a terminal state.
Leaving executing out is what makes the common self-cancel safe, for
the same reason it does on the timer half (StatifierOban.Timer.cancel/3,
sob-uon). Spec 6.4.3 cancels an invocation when its invoking state is
exited, and the commonest way that state is exited is the invocation's
own completion: the job delivers done.invoke.<invoke_id>, the execution
transitions out, and the exit runs <cancel> for the very invoke_id
being delivered - so the cancel and the invocation are the same Oban
job. Sweeping executing rows here would have
Oban.cancel_all_jobs/2 signal a :pkill at that job's own process
and kill it mid-delivery, leaving the row cancelled with
{:cancel, :shutdown}. A cancel raised from inside a job's own
execution must not kill that execution.
Cancelling a genuinely in-flight invocation from outside is therefore
not offered, exactly as it is not for timers: from the query's side
the self-cancel and the outside cancel are indistinguishable, and a
host that needs it holds the job id and can call Oban.cancel_job/2
itself.

  



  
    
      
    
    
      perform_start(handler, invoke, ctx)



        
          
        

    

  


  

      

          @spec perform_start(
  module(),
  Statifier.Effect.Invoke.t(),
  Statifier.Invoke.Handler.ctx()
) ::
  :ok | {:error, perform_error()}


      


Inserts the one Oban job that runs handler.run/1 for invoke.
Unique on {scope, invoke_id, macrostep} over every state and an
infinite period, so performing the same instruction again - the
at-least-once replay st-ADR-0051 decision 4 says MAY happen -
conflicts with the stored job and inserts nothing, while a re-entered
state's fresh invocation (same authored id, later macrostep) inserts
a fresh job (ADR-0003). The job lands in the config's
:invoke_queue and carries the config's :invoke_delivery module in
its meta; meta is not part of the unique fields, so a replay under a
reconfigured delivery still conflicts with the stored job. A finite
:invoke_timeout rides in the same meta as the job's run-time bound
(see StatifierOban.Config's run-time bounds section), and so does
:unresolved_handler when it is :cancel (the default, :retry,
writes nothing - see the moduledoc's unresolvable-handler policy
section). A handler that declared use StatifierOban.Invoke.Handler, max_attempts: n stores n as the job's max_attempts; one that
declared none stores the invoke worker's default ("Capping a
handler's attempts" in this module's moduledoc).
The config's :opaque_codec is fixed at enqueue time: read once from
handler.config(), and run over the effect's host-opaque params and
content before the job is stored. The module name travels on the row
alongside the encoded bytes, so the worker that later decodes the job
and runs handler.run/1 needs no configuration of its own.

  


        

      


  

    
StatifierOban.Invoke.JobArgs 
    



      
The wire shape between a %Statifier.Effect.Invoke{} and the args map
an invoke-handler Oban job stores.
Oban args live as JSON, so this module owns the (de)serialization of
the one effect an invoke job carries, plus the scope it was enqueued
under and the handler module whose run/1 the worker calls back into.
The rules are StatifierOban.Timer.JobArgs's, applied to the invoke
effect:
	Every deterministic field rides as an explicit JSON value: the dedup
triple (scope, invoke_id, macrostep - ADR-0003) at the top
level - Oban's uniqueness keys read args at the top level - and
the effect's remaining position row data (state_index,
invoke_index, microstep, round) beside it, self-describing in
the store during an incident. invoke_id is the authored id used
verbatim, or the deterministic %MachineState{} counter,
st-ADR-0008 (as amended) blesses as the idempotency key; scoping is
mandatory because that counter restarts per chart execution, and
macrostep is what tells a state re-entry's fresh invocation apart
from a crash replay of the old one.
	The three host-opaque fields, params, content and
caller_context, are arbitrary terms with no JSON shape, so they
ride as tagged
:erlang.term_to_binary/1 payloads (StatifierOban.OpaqueTerm) and
come back byte-identical. from_invoke/4's optional codec runs over
both fields' bytes and tags the payload with its module name
(StatifierOban.OpaqueTerm.Codec); to_invoke/1 reads whatever tag
the stored row carries, regardless of what the reading caller passed.
caller_context is st-ADR-0063's opaque host slot, stamped by the
macrostep that executed the <invoke>; it is stored so the answer
event can inherit it days later on another node, and the two
durability rules StatifierOban.Timer.JobArgs states for the timer
half bind a host's choice of term here identically. A row written
before this field existed carries no "caller_context" key and
decodes to nil, which is st-ADR-0063's own "no context
attached" - so the field is additive over stored rows, not a
migration.
	handler is the module name of the StatifierOban.Invoke.Handler
implementation, written from a validated module at enqueue time and
resolved back by the worker - a resolution failure there is
deploy-shaped (the module was renamed or removed after the job was
stored) and retries, exactly like the timer worker's delivery module.

A fan-out child start job stores the same map with three fields
added, for_child_start/4's "index", "child_count" and
"policy" (ADR-0007 decision 4). The base map is unchanged by that
widening, so a start job's row decodes through to_invoke/1 exactly
as an ordinary invoke job's does and the two kinds stay mutually
readable during an incident. All three ride as explicit JSON values
rather than through the opaque-term codec: they are this package's own
scheduling facts with a JSON shape, not host terms, and a value the
codec owns cannot be read off the row during an incident.
to_invoke/1 is the exact inverse of from_invoke/4 for every
%Statifier.Effect.Invoke{} the base handler enqueues: what the job
carries is enough to hand the handler's run/1 the same effect the
planning callback saw.
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        String-keyed args map as Oban stores and redelivers it.
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        encode_error()

      


        Why from_invoke/4 could not build an args map.
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        Reads a child start job's seam options back off its args.



    


    
      
        child_position(args)

      


        Reads a child start job's {index, count} back off its args.



    


    
      
        for_child_start(args, index, count, policy)

      


        Widens an invoke job's args into a fan-out child start job's args.



    


    
      
        from_invoke(scope, handler, invoke, codec \\ nil)

      


        Builds the args map for an invoke job from the scope, the handler
module, and the effect.



    


    
      
        identity(args)

      


        Rebuilds just the identity pair - the scope and the invoke id - from a
job's args.



    


    
      
        to_invoke(args)

      


        Rebuilds the scope, the handler module name, and the
%Statifier.Effect.Invoke{} from a job's args.
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          @type args() :: %{optional(String.t()) => term()}


      


String-keyed args map as Oban stores and redelivers it.
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          @type decode_error() ::
  {:missing_field, String.t()}
  | {:invalid_field, String.t(), term()}
  | StatifierOban.OpaqueTerm.decode_error()


      



  



  
    
      
    
    
      encode_error()



        
          
        

    

  


  

      

          @type encode_error() ::
  {:codec_failed, String.t(), StatifierOban.OpaqueTerm.encode_error()}


      


Why from_invoke/4 could not build an args map.

  


        

      

      
        Functions


        


  
    
      
    
    
      child_opts(args)



        
          
        

    

  


  

      

          @spec child_opts(args()) ::
  {:ok, StatifierOban.Invoke.ChildStarter.opts()} | {:error, decode_error()}


      


Reads a child start job's seam options back off its args.
Returns the keyword list
StatifierOban.Invoke.ChildStarter.start_child/5 is handed:
[policy: :all] or [policy: :first_error].
A row carrying no "policy" reads as [policy: :all] rather than
as an error. :all is the aggregation an absent on parameter means
on the way in, so it is what an absent field means on the way out too,
and a start job stored before this field existed then starts the child
it was always going to start. A "policy" carrying anything else is
{:invalid_field, _, _}, on to_invoke/1's rule: a value that is not
one of the two words is a fact about the row, and the worker decides
what to do with it.

  



  
    
      
    
    
      child_position(args)



        
          
        

    

  


  

      

          @spec child_position(args()) ::
  {:ok, non_neg_integer(), pos_integer()} | {:error, decode_error()}


      


Reads a child start job's {index, count} back off its args.
The rules are to_invoke/1's: a missing or malformed field is a typed
error about the row rather than a raise, and the worker decides what
to do with it. A "child_count" of zero, or an "index" that is not
inside it, is {:invalid_field, _, _} for the same reason a negative
index would be - the row cannot be a child of any invocation.
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          @spec for_child_start(
  args(),
  non_neg_integer(),
  pos_integer(),
  StatifierOban.Invoke.ChildStarter.policy()
) :: args()


      


Widens an invoke job's args into a fan-out child start job's args.
A child start job carries the whole invocation - the same fields
from_invoke/4 laid out, opaque payloads and codec tag included, so
the starter seam is handed the effect the planning callback saw - plus
the three values that say which child of which fan-out it is:
	"index" is the item's zero-based position in the fanned-out list.
It rides at the top level because it is a key component:
StatifierOban.Invoke.ChildStartWorker is unique on the
four-component {scope, invoke_id, macrostep, index} (ADR-0007
decision 4), and Oban's uniqueness keys read args at the top
level.
	"child_count" is the list's length, and is row data rather than a
key component - two starts of the same index under the same
invocation are the same scheduling decision whatever the count says.
It travels because the seam's callback takes it: a starter that
records the child's slot needs to know how many slots there are, and
re-deriving it later would mean re-reading the parent.
	"policy" is the invocation's aggregation policy as its wire word,
"all" or "first_error". It is row data for the same reason
"child_count" is, and it travels for a sharper one: the settlement
side records the policy on each child's own linkage at creation,
so the value has to reach StatifierOban.Invoke.ChildStarter.start_child/5
at every index rather than be looked up once.

The policy is one of two constants rather than an arbitrary term, so
it is written as itself and read back by child_opts/1; nothing here
goes through the opaque-term codec.
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          @spec from_invoke(String.t(), module(), Statifier.Effect.Invoke.t(), module() | nil) ::
  {:ok, args()} | {:error, encode_error()}


      


Builds the args map for an invoke job from the scope, the handler
module, and the effect.
The caller (StatifierOban.Invoke.Handler.perform_start/3) has already
validated the scope; this function only lays fields out on the wire.
params and content are encoded through a with, so the first codec
failure short-circuits and no partially-encoded args map is ever
returned.
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          @spec identity(args()) :: {:ok, String.t(), String.t()} | {:error, decode_error()}


      


Rebuilds just the identity pair - the scope and the invoke id - from a
job's args.
to_invoke/1 fails the whole row when any field is undecodable,
including the two host-opaque payloads, which is the common way a row
goes bad. This reads only the two plain-string fields that name the
invocation, so a caller holding an otherwise undecodable row can still
tell the execution which invocation it is about
(StatifierOban.Invoke.Worker delivers error.communication that
way before cancelling). The rules are to_invoke/1's own, because
this is the same fetch_binary/2: a missing, empty, or non-string
field is a typed error, and then the row names nothing and there is
nobody to tell.

  



  
    
      
    
    
      to_invoke(args)



        
          
        

    

  


  

      

          @spec to_invoke(args()) ::
  {:ok, String.t(), String.t(), Statifier.Effect.Invoke.t()}
  | {:error, decode_error()}


      


Rebuilds the scope, the handler module name, and the
%Statifier.Effect.Invoke{} from a job's args.
The handler comes back as the stored string, not a resolved module:
resolution is the worker's call, because an unresolvable name is a
retryable environment fact where every error here is a fact about the
row. Returns a typed error rather than raising: an undecodable job is
a fact about the row, and the worker decides what to do with it.

  


        

      


  

    
StatifierOban.Invoke.Worker 
    



      
The Oban worker a base-handler invocation becomes.
Uniqueness is the whole point of this module, exactly as it is for
StatifierOban.Timer.Worker: jobs are unique on the
{scope, invoke_id, macrostep} triple (ADR-0003), read off the args
at the top level. Re-executing the same drive after a crash rebuilds
a byte-identical triple - invoke_id is either the author's literal
id, used verbatim, or a deterministic %MachineState{} counter
(st-ADR-0008 as amended), and macrostep is pure fold state stamped
on the effect - so the duplicate insert conflicts with the stored job
and becomes a no-op. That conflict, not any check in host code, is
what makes the at-least-once perform/2 contract (st-ADR-0051
decision 4) safe for the enqueue itself.
macrostep is in the key because invoke_id alone cannot tell a
crash replay from a state re-entry: an authored id (<invoke id="resolve">) is byte-identical on every re-entry of its state, and
a retry loop that re-enters legitimately schedules a fresh
invocation. Invocations start only at the end of the macrostep, for
states still active then, so a {state, invoke_index} pair invokes
at most once per macrostep: within one macrostep the triple collides
exactly when the insert is a replay of the same scheduling decision,
and across macrosteps it never collides at all (ADR-0003 lays this
out).
The unique window is every state over an infinite period: an invoke
whose job already completed, was cancelled, or was discarded must
still swallow a replayed insert, because the replay is the same
scheduling decision, not a new one. The unique fields exclude :queue
and the meta the delivery module rides on, for the same reasons the
timer worker's do. Cancellation never carries a macrostep: it
addresses {scope, invoke_id} across every generation, the same way
timer cancellation addresses every row under a send_id.
perform/1 decodes the stored effect, resolves the handler module the
args carry, calls its run/2 (or its run/1, for a handler that
defines only that arity) - the host's actual work, at least once,
idempotent on invoke_id by that module's own contract - and hands
the result to the job's StatifierOban.Invoke.Delivery module (from
the meta written at enqueue time; absent meta falls back to the
documented default, StatifierOban.Invoke.Delivery.Session), which
owes the execution-liveness check before any completion is fed back. The
outcomes map onto Oban states so each is observable on the job row:
	work done and delivered -> the job completes (:ok);
	run/1 returned {:fan_out, items} -> the invocation is N children
rather than an answer: StatifierOban.Invoke.FanOut enqueues one
start job per item and the job completes without delivering,
leaving the invocation open for the settlement side to answer once
(ADR-0007). An empty items list is the exception: it is a
successful fan-out over nothing (sb-ADR-0009 decision 8), so no
start job goes out and the job answers the invocation with []
itself, exactly as it answers with a run/1 result. A fan-out
refused before any child starts - over the
cap, or a list that is not one - cancels with
{:fan_out_refused, refusal} and delivers
error.communication.invoke.<invoke_id> on the way past; one that
could not be scheduled right now retries;
	run/1 returned :deferred -> the work was handed on elsewhere, so
the job completes without delivering and the invocation stays
open until whoever finishes the work answers it through the host's
StatifierOban.Invoke.Delivery implementation (ADR-0009). Nothing
in this package waits on that answer;
	the execution is not live -> the job cancels with {:discarded, reason}
recorded - a completed invoke against a dead or halted execution is
discarded the same way a fired timer is;
	run/1 returns {:error, reason} -> the job retries with
{:run_failed, reason} recorded - the work is idempotent on
invoke_id by contract, so retrying is what at-least-once means; a
raise or exit out of run/1 (or the delivery module) retries the
same way;
	the attempt that retries is the last one (attempt has reached
max_attempts, so Oban will discard rather than retry) -> the same
job outcome as above, plus StatifierOban.Invoke.Delivery.deliver_failure/3
on the way past, feeding error.communication.invoke.<invoke_id>
into the execution behind the same liveness check a completion goes
through (st-ADR-0068, ADR-0005);
	an undecodable row cancels with {:undecodable, reason} - no number
of retries makes a corrupt row decodable - and delivers
StatifierOban.Invoke.Delivery.deliver_failure/3 on the way past,
through the same liveness-checked door, whenever the row still
yields the two plain-string identity fields; a row whose scope or
invoke_id are themselves undecodable names nobody to tell, so it
cancels with no delivery, exactly as it always did;
	a codec named on the row that this node cannot resolve, or one that
cannot decode the row right now, returns {:error, {:invalid_codec, _}} or {:error, {:codec_failed, _}} and retries - an environment
fact, fixable by a deploy or by making the key available, not a fact
about the row;
	a handler or delivery module that cannot be resolved returns
{:error, {:invalid_handler, _}} / {:error, {:invalid_delivery, _}}
and retries by default - environment facts about the host's code,
fixable by a deploy, unlike the row facts above. Under
StatifierOban.Config's :unresolved_handler :cancel, an
unresolvable handler instead cancels with {:invalid_handler, name} and delivers error.communication.invoke.<invoke_id> on the
way past, once the delivery module itself resolves - an unresolvable
delivery module still retries either way, because there is no
door to deliver through.

Failure classes
The :reason string on a failure delivery is this package's
vocabulary to choose: st-ADR-0068 fixes the event and the payload
shape but interprets neither. Five classes are emitted - the two ways
run/1 can exhaust its retries, the one way a job is over before
run/1 is ever reached, the one way a fan-out is refused, and the one
way an unresolvable handler cancels under the opt-in policy below:
	"run_failed" - the last attempt returned {:error, reason}.
:detail is that reason, inspected.
	"run_crashed" - the last attempt raised, exited, or ran past the
job's run-time bound. :detail is the exception message (for a
bound, Oban.TimeoutError's), or the exit reason inspected.
	"undecodable" - the stored row could not be rebuilt into an
effect, so the job cancels rather than retrying. :detail is the
typed decode error, inspected.
	"fan_out_refused" - run/1 asked to fan out and the fan-out was
refused before any child started, so the job cancels: no retry makes
a list shorter than the cap. :detail is
StatifierOban.Invoke.FanOut.refusal/0 inspected, which carries
the count and the cap for the over-the-cap case (ADR-0007 decision
8). It is counts and constants only - the fanned-out list itself
never reaches the execution this way. The class is ADR-0005's, added to
its decision 3 by that record's 2026-09-05 Note.
	"invalid_handler" - the row's handler module did not resolve, and
StatifierOban.Config's :unresolved_handler is :cancel, so the
job cancels rather than retrying. :detail is the handler name
exactly as stored on the row. Under the default :retry this class
is never emitted; the job retries instead (ADR-0005's 2026-09-24
Amendment).

:attempts is the job's attempt on the try that gave up. For the
two run/1 classes that is the terminal attempt, which equals
max_attempts; for "undecodable", "fan_out_refused" and
"invalid_handler" it is the attempt that found the fault, because
that attempt cancels and there is no later one.
Of the failures that are not about the row, only run/1's own
exhaustion delivers by default. The environment errors above
(:invalid_handler, :invalid_delivery, :invalid_codec,
:codec_failed) retry under the default :unresolved_handler
:retry and can in principle exhaust too, but they say nothing about
the invocation - they say the deploy is wrong - and :invalid_delivery
has by definition no seam to deliver through. :unresolved_handler
:cancel is the one opt-in exception: an unresolvable handler cancels
and delivers "invalid_handler" instead of retrying, for a host that
wants such a job parked rather than fought through backoff. ADR-0005's
2026-09-24 Amendment records that exception rather than leaving it to
be inferred.
The run-time bound
A job whose meta carries a bound - the config's :invoke_timeout,
written by StatifierOban.Invoke.Handler at enqueue - runs the
handler's run/1 (or run/2) in a task linked to the job process
and waits at most that many milliseconds for it. A call that outlives
the bound is killed and the attempt raises Oban.TimeoutError from
inside perform/1, so it takes the path a raising handler takes: it
retries while attempts remain, and the terminal attempt delivers
"run_crashed" on the way past (ADR-0005's 2026-09-24 Note). A raise,
exit or throw inside the task reaches the job process unchanged.
timeout/1 returns the bound plus 5000 ms, a
backstop that Oban enforces from outside the job process for the work
around the call - the decode before it and the delivery or fan-out
enqueue after it. A job killed
by the backstop delivers nothing, because Oban's kill runs no code in
the worker; the margin exists so the bound inside the worker is the
one that fires. A job with no bound on its row - the :infinity
default, and every job stored before the option existed - starts no
task, runs the handler in the job process, and has no timeout.

      




  

    
StatifierOban.OpaqueTerm 
    



      
Tagged :erlang.term_to_binary/1 payloads for the host-opaque fields a
job's args carry.
Oban args live as JSON, and some Statifier effect fields (data,
caller_context, an invoke's params and content) are arbitrary terms
with no JSON shape - so they ride as Base64-encoded external term format
under a single tag key, and come back byte-identical. nil stays nil,
so the common case costs nothing and stays readable in the row.
encode/2 optionally takes a StatifierOban.OpaqueTerm.Codec
implementation and runs it over the bytes before they are Base64-encoded;
when it does, the payload also carries the codec's module name under a
"codec" tag, and decode_field/2 resolves that name and runs the
codec's decode/1 before binary_to_term. A payload with no "codec"
tag - every row written before a host adopted a codec, and every row
written with none configured - takes the plain path unchanged, so a
codec is opt-in per payload, not per deploy.
Decoding uses :safe, so a payload naming an atom the reading node has
never seen decodes to a typed error rather than minting atoms. Both job
wire modules (StatifierOban.Timer.JobArgs,
StatifierOban.Invoke.JobArgs) share this one encoding, which is what
keeps their rows mutually readable during an incident.
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        decode_error()

      


        Why a stored payload could not be decoded.



    


    
      
        encode_error()

      


        Why encode/2 could not produce a payload.



    





  
    Functions
  


    
      
        decode_field(args, field)

      


        Decodes the tagged payload stored under field in args.



    


    
      
        encode(term, codec \\ nil)

      


        Encodes term as a tagged payload map, or nil for nil.
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          @type decode_error() ::
  {:invalid_field, String.t(), term()}
  | {:invalid_codec, String.t(), term()}
  | {:codec_failed, String.t(), module(), term()}


      


Why a stored payload could not be decoded.
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          @type encode_error() :: {:codec_failed, module(), term()}


      


Why encode/2 could not produce a payload.

  


        

      

      
        Functions
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          @spec decode_field(map(), String.t()) :: {:ok, term()} | {:error, decode_error()}


      


Decodes the tagged payload stored under field in args.
A missing or nil field decodes to {:ok, nil} - the exact inverse of
encode/2's nil arm. A payload carrying a "codec" tag resolves that
module name and runs its decode/1 on the Base64-decoded bytes before
binary_to_term, ignoring whatever codec (if any) this call's own
caller configured - the tag on the row, not the reader's configuration,
decides. Anything that is neither nil nor a well-formed tagged payload
is a typed error about the row, returned as data rather than raised: the
caller (a worker at its boundary) decides what a corrupt row costs.

  



    

  
    
      
    
    
      encode(term, codec \\ nil)



        
          
        

    

  


  

      

          @spec encode(term(), module() | nil) ::
  {:ok, nil | %{required(String.t()) => String.t()}} | {:error, encode_error()}


      


Encodes term as a tagged payload map, or nil for nil.
With no codec (the default), the payload is exactly
%{"t2b64" => base64} - byte-identical to every row written before this
seam existed. With a codec, the payload also carries "codec" naming the
module, and codec.encode/1 runs over the term's bytes first; a codec
that fails - returns {:error, _}, returns a non-binary, or raises -
produces {:error, {:codec_failed, codec, reason}} with no payload
built. nil never reaches the codec: the nil arm is unconditional, so
the row stays readable either way.

  


        

      


  

    
StatifierOban.OpaqueTerm.Codec behaviour
    



      
A host-supplied transform over the bytes of an opaque job-arg payload.
StatifierOban.OpaqueTerm.encode/2 accepts a module implementing this
behaviour and runs its encode/1 over the :erlang.term_to_binary/1
bytes before they are Base64-encoded onto the row; decode_field/2 runs
the matching decode/1 on the way back, before binary_to_term. Neither
side of StatifierOban.OpaqueTerm prescribes what a codec does with the
bytes - only that it round-trips them.
Implementations MUST satisfy, for every binary b:
{:ok, encoded} = MyCodec.encode(b)
{:ok, ^b} = MyCodec.decode(encoded)
byte-identical, on any node that can read the row, for as long as a
stored job can live - which, for a durable timer or a slow-to-complete
invoke, can be days. encode/1 need not be deterministic (a codec that
authenticates its own output typically is not), but decode/1 must
accept every value its own encode/1 ever produced, on every node that
will read the row.
The module's own name travels on the row, under the "codec" tag
StatifierOban.OpaqueTerm writes next to the encoded payload, so a
reading node resolves it back the same way StatifierOban.Timer.Worker
resolves its delivery module. That has two consequences a host must
plan for:
	The module must stay resolvable. Renaming or removing a codec a
stored row still names turns every future decode of that row into
{:error, {:invalid_codec, field, name}} - not a crash, but a row
the host can no longer read.
	Key rotation is the codec's job, not this seam's. A codec that
carries its own key material (a key id, a nonce, a version byte)
inside the bytes it returns from encode/1 can rotate freely:
decode/1 reads whatever it needs to reverse itself back out of
those bytes. StatifierOban.OpaqueTerm stores only the module name
and treats the bytes themselves as opaque in both directions.

A codec is called at exactly one boundary in this library (this
module's internal apply_codec/3 in StatifierOban.OpaqueTerm), which
catches a raise or exit from either callback and turns it into a typed
error rather than crashing the job - a host codec failing is a fact the
caller decides what to do with, never a silent fall-back to storing the
bytes untransformed.

      


      
        Summary


  
    Callbacks
  


    
      
        decode(binary)

      


        Reverses encode/1, byte-identical, on any node that resolves this
module.



    


    
      
        encode(binary)

      


        Transforms binary before it is stored. Any two-way byte transform is
valid, as long as decode/1 reverses it exactly.



    





      


      
        Callbacks


        


  
    
      
    
    
      decode(binary)



        
          
        

    

  


  

      

          @callback decode(binary()) :: {:ok, binary()} | {:error, term()}


      


Reverses encode/1, byte-identical, on any node that resolves this
module.

  



  
    
      
    
    
      encode(binary)



        
          
        

    

  


  

      

          @callback encode(binary()) :: {:ok, binary()} | {:error, term()}


      


Transforms binary before it is stored. Any two-way byte transform is
valid, as long as decode/1 reverses it exactly.

  


        

      


  

    
StatifierOban.Telemetry 
    



      
The :telemetry surface for this package's durable seams (ADR-0006) -
the single definition site for every [:statifier_oban, ...] event name,
and the one module that calls :telemetry.execute/3.
docs/telemetry.md is the full contract: what each event answers, what
it deliberately leaves to Oban and to statifier-ex, and what
opentelemetry_statifier does with it. This moduledoc is the reference
table; that note is the reasoning.
events/0 returns every name below, built from the same literal-atom
lists the emitters use, so the bridge can attach one handler per event
name without hand-copying the list (ADR-0006 decision 4,
ots-ADR-0003).
What these events are for
Two other surfaces already report on this package's work. Oban
instruments the job ([:oban, :job, :start | :stop | :exception],
[:oban, :engine, ...]), and statifier-ex instruments the effect
([:statifier, :session, :effect, :send_delayed | :cancel | :invoke]).
What neither can see is the durable step between them, and that is the
whole of what this module emits: whether the effect became a row and
whether the insert was new (conflict?), which statechart identity an
opaque job row belongs to, and the spec-level verdicts that are
successes for Oban and non-events for the chart (the 6.2 discard, the
6.3/6.4.3 sweeps, a permanently failed invocation).
Duration, attempts, retries, snoozes, queue latency and exceptions are
Oban's and are not re-emitted; in particular there is no lateness
measurement here, because :queue_time on [:oban, :job, :stop] is the
same subtraction against the same two timestamps.
Structural rules (ADR-0006 decisions 3, 4, 5, 8)
	The prefix is [:statifier_oban, ...], fixed and not configurable.
Upstream reserves its own second segment (:session) for the logical
SCXML session, and nothing here is scoped to one.
	Measurements are numbers; metadata is everything else, integer
indexes included - ordinal, macrostep, microstep and round are
metadata here, because an opaque index has no numeric meaning to
average.
	Every event is a single point-in-time event. There are no
:start/:stop pairs: this package owns no interval Oban does not
already own, so every event measures system_time plus whatever
numbers are genuinely its own.
	Emission is unconditional. There is no config knob and no sampling
knob: :telemetry.execute/3 on an event with no handlers is a lookup
and a return.
	Amendment discipline. Adding a measurement or a metadata key to an
existing event is an amendment and is fine; renaming or removing one,
or renaming an event, is breaking and needs a new ADR.

Scheduling seam
Emitted synchronously on the process that drove the macrostep, before
any Oban job exists.
	Event	Measurements	Metadata
	[:statifier_oban, :timer, :scheduled]	system_time, delay_ms	scope, send_id, ordinal, macrostep, microstep, round, scheduled_at, queue, conflict?, job_id, caller_context
	[:statifier_oban, :timer, :schedule_rejected]	system_time	scope, send_id, ordinal, reason
	[:statifier_oban, :timer, :cancelled]	system_time, count	scope, send_id, ordinal, caller_context
	[:statifier_oban, :invoke, :enqueued]	system_time	scope, invoke_id, macrostep, handler, queue, conflict?, job_id
	[:statifier_oban, :invoke, :enqueue_rejected]	system_time	scope, invoke_id, handler, reason
	[:statifier_oban, :invoke, :cancelled]	system_time, count	scope, invoke_id, handler

conflict? is what answers "did that replay do anything": true means
the dedup key held and no second job was stored.
count on the two cancellation events is the sweep's own return, and
0 is data rather than an error - spec 6.3 cancels every timer under a
send_id, and a cancel that matches nothing is a no-op.
reason on the two *_rejected events is the typed error the call
returned, unchanged. scope is nil on
[:statifier_oban, :invoke, :enqueue_rejected] when the rejection is
{:invalid_scope, ctx} itself: there is no validated scope to report,
and reporting the raw ctx would put unvalidated host state on the
event.
Delivery seam
Emitted on the Oban worker process, inside the job.
	Event	Measurements	Metadata
	[:statifier_oban, :timer, :fired]	system_time, attempt	scope, send_id, ordinal, delivery, job_id, caller_context
	[:statifier_oban, :timer, :discarded]	system_time, attempt	scope, send_id, ordinal, delivery, reason, job_id, caller_context
	[:statifier_oban, :invoke, :delivered]	system_time, attempt	scope, invoke_id, macrostep, handler, delivery, job_id
	[:statifier_oban, :invoke, :discarded]	system_time, attempt	scope, invoke_id, macrostep, handler, delivery, reason, job_id
	[:statifier_oban, :invoke, :failed]	system_time, attempts	scope, invoke_id, reason, detail, handler, job_id
	[:statifier_oban, :invoke, :deferred]	system_time, attempt	scope, invoke_id, macrostep, handler, delivery, job_id

[:statifier_oban, :invoke, :deferred] is the one delivery-seam event
that is not a verdict: run/1 or run/2 answered :deferred
(ADR-0009), the job completes without delivering, and the invocation
stays open until whoever finishes the work answers it through the
host's StatifierOban.Invoke.Delivery implementation. It carries
:delivered's keys, delivery being the module named on the row -
the door the job would have answered through - and attempt the
deferring attempt's own. The eventual answer is never seen here, so
no event follows it: a deferred invocation's telemetry from this
package ends at this event.
reason on the two :discarded events is the delivery seam's
StatifierOban.Timer.Delivery.discard_reason/0 - the spec 6.2 verdict
as data, which Oban buries inside :result.
[:statifier_oban, :invoke, :failed] mirrors
StatifierOban.Invoke.Delivery.deliver_failure/3 exactly, including
ADR-0005's five-class reason vocabulary ("run_failed",
"run_crashed", "undecodable", "fan_out_refused",
"invalid_handler") and its attempts semantics. Its handler is
nil on the "undecodable" class and on the "invalid_handler"
class alike: on both, no handler module was resolved - either the
decode that would have named the module is the thing that failed, or
the resolution itself is.
A failure outside the invocation emits nothing here: under the default
StatifierOban.Config :unresolved_handler :retry, the environment
errors :invalid_handler, :invalid_delivery, :invalid_codec and
:codec_failed say the deploy is wrong rather than anything about the
invocation, and they ride Oban's exception event. :unresolved_handler
:cancel is the one exception: an unresolvable handler cancels and
emits [:statifier_oban, :invoke, :failed] with reason
"invalid_handler" instead, on the way past.
Fan-out seam
Emitted around ADR-0007's fan-out, and recorded by ADR-0006's
2026-09-06 amendment. None of the three is an answer: the fan-out job
completes without delivering, a child start creates an execution and
delivers nothing, and the settlement side answers the invocation once
on behalf of all N.
	Event	Measurements	Metadata
	[:statifier_oban, :invoke, :fan_out]	system_time, count	scope, invoke_id, handler, policy, queue, job_id, caller_context
	[:statifier_oban, :invoke, :child_started]	system_time, attempt	scope, invoke_id, index, count, job_id, caller_context
	[:statifier_oban, :invoke, :unstarted_cancelled]	system_time, count	scope, invoke_id

count is the fan-out's width on all three. It is a measurement on
:fan_out and :unstarted_cancelled, where it is the number the call
itself produced - the status it already has on the two :cancelled
events, 0 included - and metadata on :child_started, where index
and count together are the child's position rather than a quantity.
:unstarted_cancelled's count is half of sb-ADR-0009 decision 6's
first_error cancel: the indices whose start job never ran. The
siblings that already have a child execution are the settlement side's
to cancel and are not counted here.
handler is on :fan_out alone - ChildStartWorker never resolves the
handler name to a module and cancel_unstarted/3 is given no handler at
all, and a string where every other event carries a module would be
worse than the absence.
Cardinality
Every metadata key above is bounded by the chart rather than by traffic,
except job_id, which is a correlation id for a span or a log line and
never a metric dimension, and caller_context, which is an opaque host
term present for the bridge alone.
Nothing from the chart's datamodel is ever on an event. The effect's
data, params and content are host-opaque terms
(StatifierOban.OpaqueTerm), possibly encrypted through a host codec,
and they are never emitted - not truncated, not hashed, not "just the
keys".

      


      
        Summary


  
    Types
  


    
      
        event_name()

      


        One :telemetry event name this module can emit.



    


    
      
        scope()

      


        The identity a job row is keyed under - see StatifierOban.Timer.Key.



    





  
    Functions
  


    
      
        events()

      


        Every event name this module can ever emit - the 5
[:statifier_oban, :timer, kind] names and the 10
[:statifier_oban, :invoke, kind] names, built from @timer_kinds and
@invoke_kinds, this module's single definition site for the
vocabulary.



    


    
      
        invoke_cancelled(scope, handler, invoke_id, count)

      


        Emits [:statifier_oban, :invoke, :cancelled] - the spec 6.4.3 sweep ran
and cancelled count stored jobs across every generation. count: 0 is
a no-op, not an error.



    


    
      
        invoke_child_started(scope, invoke, index, count, job)

      


        Emits [:statifier_oban, :invoke, :child_started] - the host's
StatifierOban.Invoke.ChildStarter.start_child/5 seam created the
child at index of count.



    


    
      
        invoke_deferred(scope, handler, invoke, delivery, job)

      


        Emits [:statifier_oban, :invoke, :deferred] - run/1 (or run/2)
answered :deferred (ADR-0009): the work was handed on, the job
completes without delivering, and the invocation stays open for
whoever finishes the work to answer through the host's delivery
module. Not an answer, and no event from this package follows it.



    


    
      
        invoke_delivered(scope, handler, invoke, delivery, job)

      


        Emits [:statifier_oban, :invoke, :delivered] - run/1 (or run/2)
completed and the seam fed done.invoke.<invoke_id> into a live
execution.



    


    
      
        invoke_discarded(scope, handler, invoke, delivery, reason, job)

      


        Emits [:statifier_oban, :invoke, :discarded] - a completed invocation
landed on an execution that is no longer live, dropped the same way a
fired timer is.



    


    
      
        invoke_enqueue_rejected(scope, handler, invoke, reason)

      


        Emits [:statifier_oban, :invoke, :enqueue_rejected] - no row was
stored. scope is nil when the rejection is the scope validation
itself.



    


    
      
        invoke_enqueued(scope, handler, invoke, job)

      


        Emits [:statifier_oban, :invoke, :enqueued] - the durable write for one
%Statifier.Effect.Invoke{} happened, and conflict? says whether it
was new.



    


    
      
        invoke_failed(scope, handler, invoke_id, reason, detail, attempts, job_id)

      


        Emits [:statifier_oban, :invoke, :failed] - the attempt gave up for
good and error.communication.invoke.<invoke_id> went into the
execution.



    


    
      
        invoke_fan_out(scope, handler, invoke, count, policy, queue, job)

      


        Emits [:statifier_oban, :invoke, :fan_out] - one invocation became
count durable child starts rather than an answer, and every start is
stored.



    


    
      
        invoke_unstarted_cancelled(scope, invoke_id, count)

      


        Emits [:statifier_oban, :invoke, :unstarted_cancelled] - the unstarted
half of sb-ADR-0009 decision 6's first_error cancel ran and
cancelled count start jobs. count: 0 is a no-op, not an error, and
the siblings that already have a child execution are cancelled by the
settlement side and are not counted here.



    


    
      
        timer_cancelled(scope, effect, count)

      


        Emits [:statifier_oban, :timer, :cancelled] - the spec 6.3 sweep ran
and cancelled count stored jobs. count: 0 is a no-op, not an error.



    


    
      
        timer_discarded(scope, effect, delivery, reason, job)

      


        Emits [:statifier_oban, :timer, :discarded] - the spec 6.2 drop, as
data. reason is the delivery seam's own
StatifierOban.Timer.Delivery.discard_reason/0.



    


    
      
        timer_fired(scope, effect, delivery, job)

      


        Emits [:statifier_oban, :timer, :fired] - the delivery seam fed the
event back into a live execution.



    


    
      
        timer_schedule_rejected(scope, effect, reason)

      


        Emits [:statifier_oban, :timer, :schedule_rejected] - no row was
stored. reason is StatifierOban.Timer.schedule_error/0, and the
commonest value, {:non_self_target, target}, is the st-ADR-0055
bailout rather than a fault.



    


    
      
        timer_scheduled(scope, effect, job)

      


        Emits [:statifier_oban, :timer, :scheduled] - the durable write for one
%Statifier.Effect.SendDelayed{} happened, and conflict? says whether
it was new.



    





      


      
        Types


        


  
    
      
    
    
      event_name()



        
          
        

    

  


  

      

          @type event_name() :: [atom(), ...]


      


One :telemetry event name this module can emit.

  



  
    
      
    
    
      scope()



        
          
        

    

  


  

      

          @type scope() :: String.t()


      


The identity a job row is keyed under - see StatifierOban.Timer.Key.

  


        

      

      
        Functions


        


  
    
      
    
    
      events()



        
          
        

    

  


  

      

          @spec events() :: [event_name()]


      


Every event name this module can ever emit - the 5
[:statifier_oban, :timer, kind] names and the 10
[:statifier_oban, :invoke, kind] names, built from @timer_kinds and
@invoke_kinds, this module's single definition site for the
vocabulary.
The list is what opentelemetry_statifier attaches to, one handler per
name (ots-ADR-0003), so it is as public as a function signature.

  



  
    
      
    
    
      invoke_cancelled(scope, handler, invoke_id, count)



        
          
        

    

  


  

      

          @spec invoke_cancelled(scope(), module(), String.t(), non_neg_integer()) :: :ok


      


Emits [:statifier_oban, :invoke, :cancelled] - the spec 6.4.3 sweep ran
and cancelled count stored jobs across every generation. count: 0 is
a no-op, not an error.

  



  
    
      
    
    
      invoke_child_started(scope, invoke, index, count, job)



        
          
        

    

  


  

      

          @spec invoke_child_started(
  scope(),
  Statifier.Effect.Invoke.t(),
  non_neg_integer(),
  pos_integer(),
  Oban.Job.t()
) :: :ok


      


Emits [:statifier_oban, :invoke, :child_started] - the host's
StatifierOban.Invoke.ChildStarter.start_child/5 seam created the
child at index of count.
A child start is not an answer (ADR-0007): nothing was delivered into
the execution. index and count are the child's position and ride as
metadata; attempt is the start job's own, so a child created on a
retry is distinguishable from one created first time.

  



  
    
      
    
    
      invoke_deferred(scope, handler, invoke, delivery, job)



        
          
        

    

  


  

      

          @spec invoke_deferred(
  scope(),
  module(),
  Statifier.Effect.Invoke.t(),
  module(),
  Oban.Job.t()
) :: :ok


      


Emits [:statifier_oban, :invoke, :deferred] - run/1 (or run/2)
answered :deferred (ADR-0009): the work was handed on, the job
completes without delivering, and the invocation stays open for
whoever finishes the work to answer through the host's delivery
module. Not an answer, and no event from this package follows it.

  



  
    
      
    
    
      invoke_delivered(scope, handler, invoke, delivery, job)



        
          
        

    

  


  

      

          @spec invoke_delivered(
  scope(),
  module(),
  Statifier.Effect.Invoke.t(),
  module(),
  Oban.Job.t()
) :: :ok


      


Emits [:statifier_oban, :invoke, :delivered] - run/1 (or run/2)
completed and the seam fed done.invoke.<invoke_id> into a live
execution.

  



  
    
      
    
    
      invoke_discarded(scope, handler, invoke, delivery, reason, job)



        
          
        

    

  


  

      

          @spec invoke_discarded(
  scope(),
  module(),
  Statifier.Effect.Invoke.t(),
  module(),
  term(),
  Oban.Job.t()
) ::
  :ok


      


Emits [:statifier_oban, :invoke, :discarded] - a completed invocation
landed on an execution that is no longer live, dropped the same way a
fired timer is.

  



  
    
      
    
    
      invoke_enqueue_rejected(scope, handler, invoke, reason)



        
          
        

    

  


  

      

          @spec invoke_enqueue_rejected(
  scope() | nil,
  module(),
  Statifier.Effect.Invoke.t(),
  term()
) :: :ok


      


Emits [:statifier_oban, :invoke, :enqueue_rejected] - no row was
stored. scope is nil when the rejection is the scope validation
itself.

  



  
    
      
    
    
      invoke_enqueued(scope, handler, invoke, job)



        
          
        

    

  


  

      

          @spec invoke_enqueued(scope(), module(), Statifier.Effect.Invoke.t(), Oban.Job.t()) ::
  :ok


      


Emits [:statifier_oban, :invoke, :enqueued] - the durable write for one
%Statifier.Effect.Invoke{} happened, and conflict? says whether it
was new.

  



  
    
      
    
    
      invoke_failed(scope, handler, invoke_id, reason, detail, attempts, job_id)



        
          
        

    

  


  

      

          @spec invoke_failed(
  scope(),
  module() | nil,
  String.t(),
  String.t(),
  String.t(),
  pos_integer(),
  term()
) :: :ok


      


Emits [:statifier_oban, :invoke, :failed] - the attempt gave up for
good and error.communication.invoke.<invoke_id> went into the
execution.
Mirrors StatifierOban.Invoke.Delivery.deliver_failure/3: reason is
ADR-0005's five-class vocabulary and attempts follows its semantics -
max_attempts for the two run/1 classes, the cancelling attempt's own
number for "undecodable", "fan_out_refused" and "invalid_handler".
handler is nil for "undecodable" and for "invalid_handler"
alike, where no handler module was resolved: the decode failed before
resolution, or the resolution itself failed.

  



  
    
      
    
    
      invoke_fan_out(scope, handler, invoke, count, policy, queue, job)



        
          
        

    

  


  

      

          @spec invoke_fan_out(
  scope(),
  module(),
  Statifier.Effect.Invoke.t(),
  non_neg_integer(),
  atom(),
  atom() | String.t(),
  Oban.Job.t()
) :: :ok


      


Emits [:statifier_oban, :invoke, :fan_out] - one invocation became
count durable child starts rather than an answer, and every start is
stored.
policy and queue are StatifierOban.Invoke.FanOut.start/5's own -
the aggregation the children were actually enqueued under, and the queue
they went to - rather than a second reading of the invocation.

  



  
    
      
    
    
      invoke_unstarted_cancelled(scope, invoke_id, count)



        
          
        

    

  


  

      

          @spec invoke_unstarted_cancelled(scope(), String.t(), non_neg_integer()) :: :ok


      


Emits [:statifier_oban, :invoke, :unstarted_cancelled] - the unstarted
half of sb-ADR-0009 decision 6's first_error cancel ran and
cancelled count start jobs. count: 0 is a no-op, not an error, and
the siblings that already have a child execution are cancelled by the
settlement side and are not counted here.

  



  
    
      
    
    
      timer_cancelled(scope, effect, count)



        
          
        

    

  


  

      

          @spec timer_cancelled(scope(), Statifier.Effect.Cancel.t(), non_neg_integer()) :: :ok


      


Emits [:statifier_oban, :timer, :cancelled] - the spec 6.3 sweep ran
and cancelled count stored jobs. count: 0 is a no-op, not an error.

  



  
    
      
    
    
      timer_discarded(scope, effect, delivery, reason, job)



        
          
        

    

  


  

      

          @spec timer_discarded(
  scope(),
  Statifier.Effect.SendDelayed.t(),
  module(),
  term(),
  Oban.Job.t()
) :: :ok


      


Emits [:statifier_oban, :timer, :discarded] - the spec 6.2 drop, as
data. reason is the delivery seam's own
StatifierOban.Timer.Delivery.discard_reason/0.

  



  
    
      
    
    
      timer_fired(scope, effect, delivery, job)



        
          
        

    

  


  

      

          @spec timer_fired(scope(), Statifier.Effect.SendDelayed.t(), module(), Oban.Job.t()) ::
  :ok


      


Emits [:statifier_oban, :timer, :fired] - the delivery seam fed the
event back into a live execution.

  



  
    
      
    
    
      timer_schedule_rejected(scope, effect, reason)



        
          
        

    

  


  

      

          @spec timer_schedule_rejected(scope(), Statifier.Effect.SendDelayed.t(), term()) ::
  :ok


      


Emits [:statifier_oban, :timer, :schedule_rejected] - no row was
stored. reason is StatifierOban.Timer.schedule_error/0, and the
commonest value, {:non_self_target, target}, is the st-ADR-0055
bailout rather than a fault.

  



  
    
      
    
    
      timer_scheduled(scope, effect, job)



        
          
        

    

  


  

      

          @spec timer_scheduled(scope(), Statifier.Effect.SendDelayed.t(), Oban.Job.t()) :: :ok


      


Emits [:statifier_oban, :timer, :scheduled] - the durable write for one
%Statifier.Effect.SendDelayed{} happened, and conflict? says whether
it was new.

  


        

      


  

    
StatifierOban.Timer 
    



      
Consumes {:send_delayed, %Statifier.Effect.SendDelayed{}} into a
uniquely-keyed job on the host's Oban instance.
This is the scheduling and cancellation half of the durable-timer recipe
in statifier-ex's docs/durable-timers.md: the host reads the effect off
a live session's subscriber stream (or a direct interpreter drive) and
hands it here with the session scope and its StatifierOban.Config.
When the job fires, StatifierOban.Timer.Worker feeds the event back
through the config's StatifierOban.Timer.Delivery module, behind the
mandatory execution-liveness check (st-ADR-0054 decision 4) - the
delivery module travels on the job's meta, so it is fixed at schedule
time.
Two contract rules from statifier-ex are enforced at this door:
	Only a nil target is schedulable (st-ADR-0055): any other
target's route is resolved inside the session and does not travel on
the effect, so a non-nil target is a typed error here - the caller
should not have offered it. The effect stream is observational;
leaving such a send to the library costs nothing.
	delay_ms is relative, milliseconds from the moment the send was
scheduled, so the fire time is computed at insert
(DateTime.utc_now/0 plus the delay), never re-derived later.

A host re-arming delayed sends after a persisted resume has two of
st-ADR-0074's decisions met here. Decision 1, the absolute fire time
computed once when the send is first handed over, is the job's
scheduled_at: schedule/3 computes it at insert, and a re-arm of the
same send conflicts with the stored row on the dedup key and leaves
that fire time where it was. Decision 3's claim at fire time is Oban's
fetch moving the row out of the pending states into executing:
cancel/3 reaches only the pending states, so a cancel that landed
first leaves nothing to fire, and one that lands after the claim
matches nothing and loses the race, the loss spec 6.3 allows. The
liveness check that follows the claim is the delivery module's, as
above.
The config's :opaque_codec is fixed at schedule time: schedule/3
reads it once, from the Config the caller hands it, and encodes the
effect's host-opaque fields through it before the job is ever stored.
The module name travels on the row alongside the encoded bytes
(StatifierOban.OpaqueTerm's "codec" tag), so the worker that later
decodes the fired job needs no configuration of its own - it reads
whatever tag the row carries.
scope is the one argument that decides what any answer here is about.
It is ctx.session_id for a live session and the host's own durable
execution id for a process-less host (StatifierOban.Timer.Key), and
pending_for/2 reads the same scopes back: handed durable execution
ids it answers how many timers each execution is still waiting on,
which is the question a host asks when something durable has to know
whether an execution has outstanding work. Handed a live session's
scope it answers about that session, which lasts as long as the
session does.
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        Why a SendDelayed effect could not be scheduled.
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        cancel(config, scope, effect)

      


        Consumes one %Cancel{} into cancellation of every matching timer job.



    


    
      
        pending_for(config, scopes)

      


        Counts the timer jobs still pending under each of scopes.
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        Schedules one %SendDelayed{} as one Oban job, unique per dedup key.
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          @type schedule_error() ::
  {:non_self_target, String.t()}
  | StatifierOban.Timer.Key.error()
  | StatifierOban.Timer.JobArgs.encode_error()
  | Ecto.Changeset.t()


      


Why a SendDelayed effect could not be scheduled.
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          @spec cancel(
  StatifierOban.Config.t(),
  StatifierOban.Timer.Key.scope(),
  Statifier.Effect.Cancel.t()
) ::
  {:ok, non_neg_integer()} | {:error, StatifierOban.Timer.Key.error()}


      


Consumes one %Cancel{} into cancellation of every matching timer job.
Consumes the effect vocabulary's {:cancel, %Cancel{}}, never the
instruction vocabulary's {:cancel_timers, ...} (st-ADR-0054). The match
is the cancellation key {scope, send_id} from
StatifierOban.Timer.Key, read off each stored job's args, and it may
legitimately hit several jobs: spec 6.3 cancels every delayed send under
a sendid, and an author-written id executed twice stores two jobs
under one send_id. Returns {:ok, count} with the number of jobs
cancelled; a cancel matching nothing is {:ok, 0}, a no-op rather than
an error - the same shape as Timers.take/2's {[], timers} in
statifier-ex.
A cancel only ever reaches a timer that has not fired. The match is
restricted to the states a pending timer can be in - scheduled,
available, retryable, and on Oban 2.21 or later suspended - so
a job that is executing right now is never swept, and neither is one
that already reached a terminal state. Both stay out for the same
reason: the timer has fired, and a cancel that arrives after the fire
loses the race. That is
spec-faithful - a real-time <cancel> can lose to a timer that already
fired - and the execution-liveness check the delivery seam owes
(st-ADR-0054 decision 4) is the guard on that side, not this one.
Leaving executing out is what makes the common self-cancel safe.
A fired timer's delivery routinely drives the chart out of the state
that armed it, which runs that state's onexit <cancel> for the very
send_id being delivered - so the cancel and the delivery are the same
job. Sweeping executing here would have Oban.cancel_all_jobs/2
signal a :pkill at the delivery's own process and kill the step
mid-flight, leaving the row cancelled with {:cancel, :shutdown} and
the execution's progress unpersisted (sob-uon, found downstream on the
Lite engine). A cancel raised from inside a job's own delivery must not
kill that delivery.
Cancelling a genuinely in-flight delivery from outside is therefore not
offered. A host that needs it holds the job id and can call
Oban.cancel_job/2 itself; this package will not do it blind, because
from the query's side the self-cancel and the outside cancel are
indistinguishable.
The match ignores the queue, exactly as the dedup key's uniqueness does:
a host that moved its timers queue can still cancel jobs stored under
the old name.
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          @spec pending_for(StatifierOban.Config.t(), [StatifierOban.Timer.Key.scope()]) :: %{
  required(StatifierOban.Timer.Key.scope()) => non_neg_integer()
}


      


Counts the timer jobs still pending under each of scopes.
Answers a map carrying every requested scope, 0 for a scope with no
pending timer, so a caller never has to tell "no timers" from "scope
absent from the answer". Only this package's own timer jobs are
counted, and only in the states a timer that has not fired can be in -
scheduled, available, retryable and, on an Oban that has it, suspended:
the internal set of cancellable states cancel/3 sweeps as well. A
timer that already fired, was cancelled, or is running its delivery
right now is not pending and does not count; executing is out here
for the same reason it is out of a cancel.
The scopes are the scopes schedule/3 was given. A process-less host
passes its own durable execution ids and reads back how many timers
each execution is still waiting on. A live session passes
ctx.session_id, which addresses a running session rather than
anything durable, so the count it reads back lives and dies with that
session.
No job row is loaded: the count is a grouped count run through
Oban.Repo on the instance's own Oban.config/1, so the repo, the
prefix and the log setting are the host instance's rather than
anything this package configures. A scopes list longer than the chunk
size (500 scopes) is counted in several such queries and the counts
merged; duplicate scopes are asked once. Each query reads its own
chunk at its own moment, so such an answer is a snapshot per chunk,
not of one point in time: a timer scheduled, fired or cancelled
between two of the queries is counted as its own chunk's query saw it.
Raises when the Oban instance is not running or its repo cannot
answer, rather than answering with zeros, so "no pending timers" and
"could not count" stay two answers.
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          @spec schedule(
  StatifierOban.Config.t(),
  StatifierOban.Timer.Key.scope(),
  Statifier.Effect.SendDelayed.t()
) :: {:ok, Oban.Job.t()} | {:error, schedule_error()}


      


Schedules one %SendDelayed{} as one Oban job, unique per dedup key.
scope follows StatifierOban.Timer.Key: ctx.session_id for a live
session, or the host's own durable execution id for a process-less
host - always the caller's to supply, never derived.
Inserting the same scope and effect again returns {:ok, job} with
job.conflict? set and leaves exactly one stored job: the at-least-once
no-op the dedup key exists for. The job is inserted into the host's
:timers_queue, scheduled at now plus delay_ms, carrying the
config's delivery module in its meta - meta is not part of the unique
fields, so a replay under a reconfigured delivery still conflicts with
the stored job (same scheduling decision) rather than inserting a
second one. A finite :timer_timeout rides in the same meta, and the
worker's timeout/1 reads it back as the fired job's run-time bound.

  


        

      


  

    
StatifierOban.Timer.CancellationKey 
    



      
{session scope, send_id} - the key a cancel addresses.
Deliberately not unique: spec 6.3 cancels every delayed send under a
sendid, and an author-written id is reused verbatim without advancing
send_counter, so one <send id="x" delay="..."> executed twice stores
two rows under one key. A cancel matching nothing is a no-op, not an
error (ADR-0054 decision 3).
ADR-0059 leaves this key untouched where it amends the dedup key: spec
6.3's cancel-them-all semantics is exactly what the pair exists to express.
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          @type t() :: %StatifierOban.Timer.CancellationKey{
  scope: String.t(),
  send_id: String.t()
}


      



  


        

      


  

    
StatifierOban.Timer.DedupKey 
    



      
{session scope, ordinal} - the compact dedup key ADR-0059 decision 3
blesses, read off the stored %Statifier.Effect.SendDelayed{}.
ADR-0059 amended ADR-0054 decision 3: %SendDelayed{} and %Cancel{}
carry a per-execution ordinal minted from a session-global, monotone
counter, so {session scope, ordinal} is unique on its own. This package
stores that pair as the key; the remaining components of the documented
compound form - send_id, macrostep, microstep, round, c_index,
owner - stay row data on the stored effect rather than key components.
Both forms are conformant; the compound form remains upstream's documented
default because it is self-describing in a store, and this package keeps
that self-description by storing the effect itself alongside the key.
Both components are deterministic as of scheduling rather than firing:
the ordinal is pure fold state (ADR-0059 decision 2), so re-executing the
same drive after a crash rebuilds a byte-identical key. Cancellation never
addresses this key - spec 6.3 cancels every timer under a sendid, and
send_id is row data here, so a cancel matches rows via
StatifierOban.Timer.Key.cancels?/3.
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          @type t() :: %StatifierOban.Timer.DedupKey{ordinal: pos_integer(), scope: String.t()}


      



  


        

      


  

    
StatifierOban.Timer.Delivery behaviour
    



      
The delivery seam a fired timer job goes through - the execution-liveness
check st-ADR-0054 decision 4 requires, plus the feed-back itself.
Spec 6.2 says a delayed send whose session terminated before the delay
elapsed MUST be discarded without delivery. Inside statifier-ex,
Statifier.Session satisfies that on terminate by cancelling every
live timer ref before the process exits; a durable scheduler survives process
death by design, so nothing plays that role for a stored job. What
replaces it (st-ADR-0054 decision 4): before feeding the fired event
back, the host MUST establish the execution is still live and discard
otherwise. The guarantee is enforced here, at delivery time - a
cancel-on-execution-end hook may keep the store tidy but is never
load-bearing, because the node death durability exists to survive takes
the hook down with it.
Whether an execution is live is the host's question, not this package's: a
host running Statifier.Session processes answers it from the session
registry and Statifier.Session.status/1
(StatifierOban.Timer.Delivery.Session, the default), while a
process-less host driving Statifier.Interpreter against persisted
positions answers it from whatever it stores as the execution's
terminated/halted state and feeds the event into its next drive. That
is why this is a behaviour: StatifierOban.Config carries the
implementation (:delivery), and the scheduled job carries it to the
worker.
The contract for a process-less durable host
A host whose executions are stored rather than run as processes - one
driving Statifier.Interpreter against persisted positions - owes
this behaviour an implementation, because the default discards every
one of its timers: a durable execution registers no process, so
StatifierOban.Timer.Delivery.Session's registry lookup is empty and
the fired event is dropped as :terminated. The contract such an
implementation works to is three sentences:
	The scope is the host's execution id. It is the id the timer
was scheduled under (StatifierOban.Timer.Key) and the id the
stored execution is read and stepped by, not a session id.
	Liveness is the execution's stored status. Only an active
execution takes the event; a finished one answers {:discarded, status}, with the store's own word for the status - the same
"live is stricter than not terminated" rule the default applies
through Statifier.Session.status/1.
	Delivery is a step of the execution with the event
fired_event/2 builds, and it is safe to retry: the job's dedup
key already is (StatifierOban.Timer.DedupKey), so a redelivered
job is the same scheduling decision rather than a second one.

A store the host cannot reach is an environment fact and raises, per
deliver/2 above, rather than being reported as a discard. The
README's "Delivering timers to a durable execution" carries a worked
host module and the one config line that selects it.
Implementations must be idempotent under redelivery: jobs in this
package are at-least-once, so deliver/2 can run more than once for
the same fired timer.
A parked execution retries; it is never discarded
An execution parked by a chart migration - statifier_persistence's
:needs_migration status, which its step/5 answers with
{:error, {:needs_migration, execution}} - is neither live nor
finished. It takes no event while it is parked, and it takes events
again once the host unparks it or a corrected migration moves it on.
So the contract's second sentence does not reach it: it is not a
finished execution, and a timer firing into it is retried, never
discarded.
The retry is a snooze or a raise out of deliver/2, and the snooze
is the one to reach for. A delivery that answers {:snooze, seconds}
(snooze/0) has the job rescheduled: the row goes scheduled at
least seconds from now, still counts as a pending timer for the
execution's scope (StatifierOban.Timer.pending_for/2), is still
reached by a spec 6.3 cancel (StatifierOban.Timer.cancel/3), and the
first run after the execution is unparked delivers the event. A snooze
spends no retry: the attempts the job has left, max_attempts minus
attempt, are the same after the snooze as before the run that
answered it (how Oban keeps that number whole varies by Oban version;
ADR-0010 decision 2). A delivery that raises instead is retried too,
at the cost of an attempt: the job goes retryable under Oban's
backoff, is still a pending timer, and the first attempt after the
unpark delivers. Mapping the refusal to {:discarded, _} cancels the
job for good: the execution comes back from the park with its timer
gone and nothing on it to say so.
The bound on a snooze is the host's: this package counts no snoozes
and caps none, so a delivery that snoozes for as long as its execution
stays parked keeps the timer pending for as long as the park lasts,
and a host that wants a ceiling keeps its own. The period is a trade:
a short one re-reads the store often while the park lasts, a long one
delays the event after the unpark by up to the period.
A raise's retry is bounded. The timer worker sets no max_attempts, so
Oban's default of 20 applies, and Oban's default backoff spreads those
attempts over twelve to thirteen and a half days: the wait after
attempt n is 15 + 2^n seconds plus a random 0-10% jitter, which
sums over the 19 retries to about 12.1 days with no jitter and about
13.4 with the most. A park that outlasts them ends the
job discarded by Oban - an exhausted job, not a spec 6.2 discard: no
{:discarded, reason} is recorded and no
[:statifier_oban, :timer, :discarded] event is emitted - and the
timer does not fire on its own after the execution is unparked. A host
whose parks can run that long revives the exhausted job with
Oban.retry_job/2 after the unpark, before Oban's pruner removes the
row. While that row survives, scheduling the same effect again does
not revive it: the discarded row still holds the timer's dedup guard
(StatifierOban.Timer.Worker), so the insert is a no-op. Once the
pruner has removed the row the guard goes with it, and scheduling the
same effect again inserts a fresh job.
Restoring the caller's trace context
caller_context (st-ADR-0063) is the opaque host slot the sending
macrostep stamped onto the effect. It rides the job args untouched
(StatifierOban.Timer.JobArgs) and is on the %SendDelayed{} handed
to deliver/2 days later, on another node, byte-identical to what
was scheduled. An implementation MUST copy it onto the event it
feeds back, unchanged. That last hop is where the value earns its
keep: upstream puts the fed-back event's caller_context on the
macrostep telemetry the firing drives
([:statifier, :session, :macrostep, :start | :stop]), which is what
lets opentelemetry_statifier link the firing back to the trace that
armed the timer instead of leaving it detached. A delivery that drops
the slot loses the link at the last hop, and loses it silently.
fired_event/2 builds that event correctly, and host implementations
should use it rather than assembling one by hand - it is the same
event StatifierOban.Timer.Delivery.Session feeds back.
What a host may put in the slot is the host's business and none of
this package's: nothing here reads it, matches on it, or keys anything
on it (ADR-0006 decision 7). Two durability rules do bind the host's
choice, and they are StatifierOban.Timer.JobArgs's to state.
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        discard_reason()

      


        Why the fired event was not fed back.



    


    
      
        snooze()

      


        Ask again later: the execution is not finished but cannot take the
event now, so the timer job is rescheduled at least seconds from now
without spending a retry (ADR-0010).
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        deliver(scope, effect)

      


        Establishes that the execution named by scope is still live and, only
then, feeds the fired event back into it.
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        fired_event(scope, effect)

      


        Builds the external event a fired timer job feeds back, from the scope
it was scheduled under and the effect the job stored.
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          @type discard_reason() :: term()


      


Why the fired event was not fed back.
The default Session delivery reports :terminated (no live process) or
the halted session's own status (:done, :cancelled,
:budget_exhausted); a host implementation reports whatever its
execution store calls the not-live case.
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          @type snooze() :: {:snooze, pos_integer()}


      


Ask again later: the execution is not finished but cannot take the
event now, so the timer job is rescheduled at least seconds from now
without spending a retry (ADR-0010).
seconds is a positive integer. Zero, a negative count and Oban's
period tuples are not this answer: the timer worker matches none of
them, so each raises and retries as any unrecognised answer does.
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          @callback deliver(scope :: String.t(), effect :: Statifier.Effect.SendDelayed.t()) ::
  :delivered | {:discarded, discard_reason()} | snooze()


      


Establishes that the execution named by scope is still live and, only
then, feeds the fired event back into it.
Returns :delivered when the event was fed back, or {:discarded, reason} when the execution is not live and the event was dropped per
spec 6.2. "Live" is stricter than "not terminated": a halted execution
(:done and friends) still discards, because an event fed to a halted
session just sits queued.
May return {:snooze, seconds} (snooze/0) when the execution is
neither live nor finished - parked by a chart migration, for example -
and takes events again later: the job is rescheduled at least
seconds from now, spends no retry, and stays a pending timer. The
answer is optional; the default StatifierOban.Timer.Delivery.Session
never gives it.
A failure that is none of those - the host's execution store
unreachable, for example - should raise (or exit) rather than return:
the job is retried by Oban, which is the correct response to an
environment fact, where a discard is the correct response to an
execution fact.
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          @spec fired_event(String.t(), Statifier.Effect.SendDelayed.t()) :: Statifier.Event.t()


      


Builds the external event a fired timer job feeds back, from the scope
it was scheduled under and the effect the job stored.
This mirrors statifier-ex's own Session.Effects.delivered_event/2 for
a fired target: nil send, so an event that rejoins an execution
through a durable job is indistinguishable from one an in-process timer
delivered:
	origin and origintype are stamped as the SCXML event processor at
the sending session's location (C.1);
	sendid rides only when the author wrote the id - an auto-generated
send id is not observable on the event;
	data and caller_context are carried through untouched, neither
read nor interpreted here.

It is public because every StatifierOban.Timer.Delivery owes the same
event, and a hand-assembled one is where the caller_context link
quietly goes missing. A host whose execution is not a
Statifier.Session still gets the right event to feed into its next
Statifier.Interpreter drive.

  


        

      


  

    
StatifierOban.Timer.Delivery.Session 
    



      
The default StatifierOban.Timer.Delivery: feeds a fired event back
into a live Statifier.Session, behind the two-step liveness check
statifier-ex's docs/durable-timers.md spells out.
The two steps run in order because Statifier.Session.status/1 is a
GenServer.call that exits the caller against a dead process - it
cannot itself answer "terminated?":
	Terminated? Registry.lookup/2 against Statifier.Registry
under the scope (st-ADR-0027 decision 2: sessions register under
their session id). Empty means discard: the session no longer
exists, or never registered, and status/1 is not safe to call.
	Halted? With a live process confirmed, status/1. Anything but
:running discards too - "live" is stricter than "not terminated":
a :done session keeps its process but declines to drain, so an
event fed to it would sit queued forever, not be processed and not
be discarded. The process exiting between the two steps is caught
and reported as the same :terminated fact step 1 answers.

Delivery is Statifier.Session.send_event/2 - the same door a fired
in-process timer rejoins through - with the event built by
StatifierOban.Timer.Delivery.fired_event/2, exactly as the session's
own delivery path builds it: origin/origintype stamped as the scxml
processor at the sending session's location, sendid only when the
author wrote the id (C.1), data and caller_context carried through
untouched. The caller_context hop is what stitches the firing back to
the trace that armed the timer, hours or a restart later; the behaviour
module's "Restoring the caller's trace context" section spells out why.
send_event/2 is a cast, so :delivered means enqueued onto the
session's inbox, not processed.
This module requires Statifier.Supervisor (which owns
Statifier.Registry) to be running: Registry.lookup/2 raises when it
is not, and the job retries rather than discards - a missing registry
is an environment fact about the host, not a liveness fact about the
execution. The scope must therefore be the session id the session
registered under (ctx.session_id); a host using any other scope owes
its own StatifierOban.Timer.Delivery implementation.

      




  

    
StatifierOban.Timer.JobArgs 
    



      
The wire shape between a %Statifier.Effect.SendDelayed{} and the args
map an Oban job stores.
Oban args live as JSON, so this module owns the (de)serialization of the
one effect a timer job carries, plus the scope it was scheduled under.
Two rules shape it:
	Every deterministic field rides as an explicit JSON value: the dedup
pair (scope, ordinal) at the top level - Oban's uniqueness keys
read args at the top level - and the row data ADR-0059 (statifier-ex)
keeps beside the key (send_id, macrostep, microstep, round,
c_index, owner), self-describing in the store during an incident.
	The two host-opaque fields, data and caller_context, are arbitrary
terms with no JSON shape, so they ride as tagged
:erlang.term_to_binary/1 payloads (StatifierOban.OpaqueTerm) and come back
byte-identical. caller_context stays row data, never a key component
(st-ADR-0063 decision 6). Decoding uses :safe, so a payload naming
an atom the reading node has never seen decodes to a typed error
rather than minting atoms. from_effect/3's optional codec runs over
both fields' bytes and tags the payload with its module name
(StatifierOban.OpaqueTerm.Codec); to_effect/1 reads whatever tag
the stored row carries, regardless of what the reading caller passed.

to_effect/1 is the exact inverse of from_effect/3 for every
%SendDelayed{} the scheduler accepts: what the fired job carries is
enough to rebuild the event and its position, per ADR-0054's
correlation rule - position is read off the stored effect, never
recomputed at delivery.
What a host may durably put in caller_context
Byte-identical is not the same as meaningful. The row outlives the node
that wrote it - that is the whole point of the package - so two rules
bind what a host stamps into the slot, and this module enforces neither
because it never reads the term:
	Nothing node-local. A pid, a port, a reference, an ETS table id,
or a monitor ref comes back as a term that decodes fine and refers to
nothing. There is no error to raise; the value is simply a lie by the
time it is read.
	Nothing whose atoms the reading node may not have seen. Decoding
is :safe, so a payload naming an unknown atom is a typed decode
error rather than a minted atom, and an undecodable row is cancelled
({:undecodable, _}) rather than retried. A term carrying a library's
internal atoms therefore couples delivery to that library being
loaded on whichever node happens to run the job.

For the tracing case both rules point the same way, and this is the
shape the family expects: serialize at schedule time to the W3C Trace
Context text form - %{"traceparent" => "00-<trace-id>-<span-id>-01"}
plus "tracestate" where the host propagates one - rather than storing
a live span context or an OTel context map. Strings and string keys
carry no atoms and nothing node-local, the encoding is fixed by a
published spec instead of a library version, and the value stays
readable in the row during an incident. Restoring it is
opentelemetry_statifier's: this package hands the term back exactly as
given (StatifierOban.Timer.Delivery.fired_event/2) and reads nothing
out of it (ADR-0006 decision 7).
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        String-keyed args map as Oban stores and redelivers it.
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        encode_error()

      


        Why from_effect/3 could not build an args map.
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        from_effect(scope, effect, codec \\ nil)

      


        Builds the args map for a timer job from the scope and the effect.



    


    
      
        to_effect(args)

      


        Rebuilds the scope and the %SendDelayed{} from a job's args.
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          @type args() :: %{optional(String.t()) => term()}


      


String-keyed args map as Oban stores and redelivers it.
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          @type decode_error() ::
  {:missing_field, String.t()}
  | {:invalid_field, String.t(), term()}
  | StatifierOban.OpaqueTerm.decode_error()
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          @type encode_error() ::
  {:codec_failed, String.t(), StatifierOban.OpaqueTerm.encode_error()}


      


Why from_effect/3 could not build an args map.
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          @spec from_effect(String.t(), Statifier.Effect.SendDelayed.t(), module() | nil) ::
  {:ok, args()} | {:error, encode_error()}


      


Builds the args map for a timer job from the scope and the effect.
The caller has already validated the scope and ordinal via
StatifierOban.Timer.Key.dedup_key/2; this function only lays fields
out on the wire. data and caller_context are encoded through a
with, so the first codec failure short-circuits and no
partially-encoded args map is ever returned.

  



  
    
      
    
    
      to_effect(args)



        
          
        

    

  


  

      

          @spec to_effect(args()) ::
  {:ok, String.t(), Statifier.Effect.SendDelayed.t()} | {:error, decode_error()}


      


Rebuilds the scope and the %SendDelayed{} from a job's args.
Returns a typed error rather than raising: an undecodable job is a
fact about the row, and the worker decides what to do with it.

  


        

      


  

    
StatifierOban.Timer.Key 
    



      
Derives the two scoped keys a durable-timer store needs, per ADR-0054
decision 3 as amended by ADR-0059, and docs/durable-timers.md ("Keying
your store") in statifier-ex.
The dedup key is the compact {scope, ordinal} pair ADR-0059 decision 3
blesses; the cancellation key is {scope, send_id}, which ADR-0059 leaves
untouched. Because send_id is row data rather than a dedup-key component
here, a cancel matches stored rows through cancels?/3, against the row's
stored effect.
scope is always an argument and never derived: Statifier's counters
restart for every chart execution, so send_1 (or ordinal 1) from one
execution addresses the same row as its twin from an unrelated execution
unless the store keeps them apart. It is ctx.session_id (spec 5.10's
_sessionid) for a live session, or the host's own durable execution id
for a process-less host.

      


      
        Summary


  
    Types
  


    
      
        error()

      


    


    
      
        scope()

      


    





  
    Functions
  


    
      
        cancellation_key(scope, arg2)

      


    


    
      
        cancels?(cancellation_key, scope, send_delayed)

      


        Whether a cancellation key addresses the stored effect under a scope.



    


    
      
        dedup_key(scope, send_delayed)

      


    





      


      
        Types


        


  
    
      
    
    
      error()



        
          
        

    

  


  

      

          @type error() :: :invalid_scope | :missing_send_id | :missing_ordinal


      



  



  
    
      
    
    
      scope()



        
          
        

    

  


  

      

          @type scope() :: String.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      cancellation_key(scope, arg2)



        
          
        

    

  


  

      

          @spec cancellation_key(
  scope(),
  Statifier.Effect.SendDelayed.t() | Statifier.Effect.Cancel.t()
) ::
  {:ok, StatifierOban.Timer.CancellationKey.t()} | {:error, error()}


      



  



  
    
      
    
    
      cancels?(cancellation_key, scope, send_delayed)



        
          
        

    

  


  

      

          @spec cancels?(
  StatifierOban.Timer.CancellationKey.t(),
  scope(),
  Statifier.Effect.SendDelayed.t()
) ::
  boolean()


      


Whether a cancellation key addresses the stored effect under a scope.
Spec 6.3 cancels every delayed send under a sendid; the stored effect's
send_id is row data, not a dedup-key component, so the match reads it
off the row rather than off the key.

  



  
    
      
    
    
      dedup_key(scope, send_delayed)



        
          
        

    

  


  

      

          @spec dedup_key(scope(), Statifier.Effect.SendDelayed.t()) ::
  {:ok, StatifierOban.Timer.DedupKey.t()} | {:error, error()}


      



  


        

      


  

    
StatifierOban.Timer.PinSource 
    



      
Pending timers as a StatifierPersistence.PinSource, per ADR-0008.
Before statifier_persistence retires a chart it asks every pin source
the host names whether anything still pins it. A pending timer is state
that package cannot see: a row in the host's Oban table. This module
answers for it, so a host running both packages does not write the
adapter.
This module exists only when statifier_persistence is in the host's
dependencies: statifier_oban depends on it optionally.
Adopting it
defmodule MyApp.TimerPins do
  use StatifierOban.Timer.PinSource, config: {MyApp, :statifier_oban_config}
end
:config names a zero-arity function in the host that returns the
host's %StatifierOban.Config{}. The use declares the behaviour in the
host's module and defines its pins/2, which calls that function on
every call - a config built at runtime is read when the count is taken -
and hands the context's :execution_ids to
StatifierOban.Timer.pending_for/2. The answer is one count,
%{timers: n}, n being the timers still pending under those ids; no
ids, or ids with nothing pending, answer %{timers: 0}.
The host passes its own module, MyApp.TimerPins above, wherever the
persistence package takes pin sources.
Take a library hold: the hold's chart waits for copy.collected and
schedules a pickup.expired timer when the copy becomes available.
While that timer is pending, a retirement of the hold's chart is refused
with %{timers: 1} under MyApp.TimerPins; once it fires or is
cancelled the count is zero and the timer no longer holds the chart.
Only for a host that schedules under durable execution ids
The execution ids a pin source is handed go straight to
pending_for/2 as scopes. That is right for a process-less host, whose
timers were scheduled under its own durable execution ids. A host that
schedules under a live session's id (StatifierOban.Timer.Key) is
scoping by session, the ids it is handed match no stored scope, and
this module would answer %{timers: 0} for timers that exist, a zero
every caller reads as nothing pending. Nothing here can see which
choice a host made, so it cannot refuse on the mismatch. Such a host
does not adopt this module; it writes its own source that maps its
executions to the sessions its timers were scheduled under.
The content hash is unused
A timer job carries the scope and the send, never a chart identity, so
this source cannot answer by hash and does not try. The hash still
reaches it because every source is handed the same arguments.
A source that cannot count raises
pending_for/2 raises when the Oban instance is not running or its
repo cannot answer, and the injected pins/2 rescues nothing.
StatifierPersistence.PinSource.collect/3 turns the raise into a
refusal naming the host's module, so "no pending timers" and "could not
count" stay two answers.

      


      
        Summary


  
    Functions
  


    
      
        __using__(opts)

      


        Declares StatifierPersistence.PinSource in the calling module and
defines its pins/2 over the host's config.



    





      


      
        Functions


        


  
    
      
    
    
      __using__(opts)


        (macro)


        
          
        

    

  


  

Declares StatifierPersistence.PinSource in the calling module and
defines its pins/2 over the host's config.
opts must carry config: {module, function}, naming a zero-arity
function that returns a %StatifierOban.Config{}. Anything else is an
ArgumentError at compile time.

  


        

      


  

    
StatifierOban.Timer.Worker 
    



      
The Oban worker a %Statifier.Effect.SendDelayed{} becomes.
Uniqueness is the whole point of this module: jobs are unique on the
{scope, ordinal} dedup pair (StatifierOban.Timer.DedupKey), read off
the args at the top level. Re-executing the same drive after a crash
rebuilds a byte-identical pair - both components are pure fold state
(st-ADR-0059) - so the duplicate insert conflicts with the stored job
and becomes a no-op. That conflict, not any check in host code, is what
makes at-least-once redelivery safe.
The unique window is every state over an infinite period: a timer that
already completed, was cancelled (sob-2hx.4's path), or was discarded
must still swallow a replayed insert, because the replay is the same
scheduling decision, not a new one. The unique fields exclude :queue
on purpose - a host moving its timers queue must not turn a replay into
a second job - and exclude the meta the delivery module rides on, so a
host reconfiguring its delivery does not turn a replay into a second
job either.
perform/1 decodes the stored effect and hands it to the job's
StatifierOban.Timer.Delivery module (from the meta written at
schedule time; absent meta falls back to the documented default,
StatifierOban.Timer.Delivery.Session), which owes the execution-liveness
check st-ADR-0054 decision 4 requires before any fired event is fed
back. The outcomes map onto Oban states so each is observable on the
job row:
	delivered -> the job completes (:ok);
	the execution is not live -> the job cancels with
{:discarded, reason} recorded, the spec 6.2 discard as data;
	the execution is not finished but cannot take the event now -> the
delivery answers {:snooze, seconds}, seconds a positive integer,
and the job snoozes: Oban reschedules it at least seconds later
without spending a retry, and it stays a pending timer (ADR-0010).
A snooze-shaped answer that is not that - zero, a negative count,
an Oban period tuple - matches no clause and retries like a raise;
	an undecodable row cancels with {:undecodable, reason} - no number
of retries makes a corrupt row decodable. The cancel is silent:
nothing is delivered into the chart, no new event is spelled, and
this package emits no event of its own. What a host sees is the job
record, cancelled with {:undecodable, reason} in its recorded
errors, and Oban's own job event for it ([:oban, :job, :stop],
state :cancelled, the same reason in its :result);
	a codec named on the row that this node cannot resolve, or one that
cannot decode the row right now, returns {:error, {:invalid_codec, _}} or {:error, {:codec_failed, _}} and retries - an environment
fact, fixable by a deploy or by making the key available, not a fact
about the row;
	a delivery module that cannot be resolved returns
{:error, {:invalid_delivery, _}} and retries - an environment fact
about the host's code, fixable by a deploy, unlike the row facts
above. A raise or exit out of the delivery module retries the same
way, per the behaviour's contract.

timeout/1 returns the job's run-time bound: the config's
:timer_timeout, written into the job's meta by
StatifierOban.Timer.schedule/3, or :infinity for a job whose row
carries none. Oban enforces it from outside the job process; an
attempt that runs past it fails with Oban.TimeoutError and retries
while attempts remain, exactly as a raise out of the delivery module
does. A fired timer has no failure door, so a timed-out last attempt
discards the job the way any other exhausted one does.
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