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Durable stepper and storage adapters for
Statifier. An execution of a chart
is a stored row rather than a live process: each event loads its position,
steps it, hands the effects to your host and persists the result, so a loan
that runs for weeks survives every restart and deploy in between.
Pre-1.0. Until statifier_persistence reaches v1.0, its public surface may change
between minor releases, sometimes drastically: a release may rename modules,
callbacks, table columns, telemetry events or error vocabulary with no
compatibility shim. Every such change is recorded in
CHANGELOG.md under a bold Breaking heading that says what
to do about it. Pinning to an exact minor - ~> X.Y.0 - is the recommended way
to consume the package until 1.0. What a host changes for each minor from 0.13
on is on one page:
docs/upgrading.md.

Why a durable stepper
Statifier's pure interpreter contract (machine_state, event -> machine_state,
effects) makes a persistence-first execution model possible: load a persisted
position, step it, execute the effects, persist. Hosts running charts that
span days or survive deploys should not need long-lived Session processes at
all - but every host otherwise hand-rolls the loop, the storage guard, and the
crash semantics. This package is that loop, packaged: a storage-adapter
behaviour whose every load is guarded by the chart's identity, so a position
is never resumed against the wrong chart; an execution lifecycle that orders
concurrent deliveries to one execution; effects handed to your host through
one seam; and an Ecto adapter with versioned migrations, where your host
supplies the Repo and any tenancy columns. Domain actions, authoring UI and
job scheduling stay out of it:
statifier_oban owns timers and
async work.
Installation
def deps do
  [
    {:statifier_persistence, "~> 0.25.0"},
    # Optional, for the Postgres adapter:
    {:ecto_sql, "~> 3.10"}
  ]
end
Basic usage
A copy of a book lent to a patron is one execution, keyed by the loan. Store
the compiled chart, create the execution, and close the loan later from any
process with nothing but its id:
alias Statifier.{Chart, Event}
alias StatifierPersistence.{Executions, Storage}

source = """
<scxml xmlns="http://www.w3.org/2005/07/scxml" version="1.0" initial="on_loan">
  <state id="on_loan">
    <transition event="loan.due" target="due"/>
    <transition event="loan.returned" target="returned"/>
  </state>
  <state id="due">
    <transition event="loan.returned" target="returned"/>
  </state>
  <final id="returned"/>
</scxml>
"""

# Store the compiled chart once; every later load is checked against it.
{:ok, machine} = Statifier.compile(source)
{:ok, chart_blob} = Chart.to_binary(machine)
{:ok, store} = Storage.new(StatifierPersistence.Storage.InMemory, [])
:ok = Storage.save_chart(store, machine, chart_blob)

# Effects reach your host through one function; this chart emits none.
opts = [executor: fn _effect, _ctx -> :ok end]

{:ok, _execution, _state} = Executions.create(store, "loan_01H8", machine, opts)

# Later, in any process, with only the execution id:
{:ok, record} = Storage.fetch_execution(store, "loan_01H8")
{:ok, %{chart_blob: blob}} = Storage.fetch_chart(store, record.content_hash)
{:ok, machine} = Chart.from_binary(blob)

{:ok, execution, _state} =
  Executions.step(store, "loan_01H8", machine, Event.external("loan.returned"), opts)

execution.status
#=> :completed
The in-memory store keeps the example short; the Ecto adapter stores the same
rows in your database, and
How to persist an execution and resume it in another process
walks the whole loop with a chart that calls your host.
Documentation
	Learn	Basic usage - a loan stored as an execution and closed from another process with only its id


	Do	How to set up the Ecto adapter - configure a persistence module, migrate, build the guarded store, and run on a backend that is not Postgres
	How to persist an execution and resume it in another process - store an execution after every step and carry it on from another process with only its id
	How to drive a chart that calls out - run an execution whose chart invokes your host, and fan one invocation out over N children
	How to list executions by host scope and record inputs for replay - tag an execution with your own scope ids and list by them, and keep an input log so an execution can be replayed
	How to step inside a caller's transaction - write your own rows in the same transaction as a step, commit timer rows with the step's position, and deliver events while a step is in flight
	How to encrypt the blob columns and place host columns - put an encrypting Ecto type on the payload columns, and put a column of your own at a fixed position in every table the migrations helper creates
	How to retire a chart and prune finished executions - teach a retirement about state outside this package, retire a chart nothing can resume, and prune the position blobs and input logs of executions that have ended
	How to move executions onto a newer chart - move one execution, a parent with its durable children, or every execution on a chart onto the chart from a document's next revision, and park one the plan refuses
	How to run the Ecto adapter on a backend that is not Postgres - decline the Postgres-only parts deliberately, and what declining costs
	How to run the test suite - start the Postgres server the suite needs, or point it at one you already run
	Upgrading a host - what a host changes for each minor from 0.13 on


	Look up	Cheatsheet - the calls to create, step and resume an execution, the Ecto adapter options, and retire and prune, on one page
	API reference - every module, callback and option, from the moduledocs
	Telemetry and the OpenTelemetry bridge half - what this package emits as a driver, the storage-phase contract, and what the bridge builds on them
	The changelog - what changed in each version, with a Breaking heading for what a host must do


	Understand	Documents, revisions, charts and executions, and why an execution is a durable row - what the host keeps, what this package stores, and why an execution is a row that outlives every process
	Surviving a restart - a demo host persists mid-execution, drops everything volatile, cold-boots from the execution id alone and finishes with no duplicate side effects
	What a finished execution leaves behind - what pruning clears, and which rows of an ended execution you may delete and which you must not
	What the chart lock reaches - what the per-chart lock between retiring a chart and putting an execution on it makes wait, and what its key is



Compatibility
	Elixir ~> 1.18.
	Statifier ~> 2.15, telemetry ~> 1.3 and uxid ~> 2.0.
	ecto_sql ~> 3.10 is optional; with it the Ecto adapter is compiled. The
adapter is written against Postgres, and runs on another Ecto backend with
the Postgres-only parts declined
(How to run the Ecto adapter on a backend that is not Postgres).
	Pre-1.0: pin an exact minor (~> 0.25.0) until 1.0, and read the
CHANGELOG's Breaking headings when you move it.



  

    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.
[0.25.1] 2026-10-20
Docs release: the README is cut to a short introduction and a Documentation map, and HexDocs shows new how-to guides, an explanation page and a cheatsheet, with the examples re-cut to a library loan. No library code changes.
Upgrading: nothing to change. No schema migration, the statifier floor stays ~> 2.15, and no answer a host matches is added or removed.
Changed
	The README is cut to a short introduction and a Documentation map. Its sections move to nine how-to guides under docs/guides/ (persist and resume an execution, drive a chart that calls out, set up the Ecto adapter, list by host scope and record inputs, write inside a caller's transaction, encrypt the blob columns and place a host column, retire and prune, move executions onto a newer chart, and run the tests) and one explanation page, docs/explanation/documents-revisions-charts-executions.md; the text of the other eight guides and the explanation page moves without changing what it says, and the move-executions guide also walks StatifierPersistence.Executions.migrate/4 and migrate_tree/4, a section written after v0.25.0.
	docs/reference/cheatsheet.cheatmd is a cheatsheet for the calls a host makes most. The new pages are published in the package and grouped in the HexDocs sidebar under How-to guides, Reference and Explanation.
	The doc and moduledoc examples are re-cut from an advertising chart to a library loan.
	docs/upgrading.md gains the V03 and V04 upgrade steps for a host older than 0.13, names the pruning callbacks in the 0.16 to 0.17 upgrade, and notes the chart lock's waiting in the 0.23.0 upgrade.
	Doc text in the library is aligned with what the code does: the pruning statements (an input log that StatifierPersistence.Retention.prune/3 clears, and rows another transaction holds locked that a later call takes), the expected_version doc no longer names a fixed version range, and the cross-references that named README sections point at the guides.

[0.25.0] 2026-10-13
Feature release: a host registers its guard functions once, with function_providers: on step/5, inside initialize: on create/4 and on Driver.new/3, and a resumed execution evaluates a cond or expr that calls one. A list that does not resolve is refused at the entry, and start_child_at/6 refuses it in its own shape.
Upgrading: no schema migration, and the statifier requirement moves from ~> 2.9 to ~> 2.15. {:function_providers, reason} joins StatifierPersistence.Executions.error/0, answered only when a host passes the option and the list does not resolve. See docs/upgrading.md, "0.24 to 0.25".
Added
	function_providers: on StatifierPersistence.Executions.step/5, inside initialize: on create/4, and on StatifierPersistence.Driver.new/3 as a driver-level default each call may override: the host's guard functions are stamped onto the loaded position beside routes:, invoke_types: and send_types:, so a resumed execution evaluates a cond or expr that calls one without the host touching Statifier.MachineState. A durable subchart child the driver creates does not inherit the list.
	When function_providers: is passed, a list that does not resolve is refused at the entry with {:error, {:function_providers, reason}}, before any lock, load or write, on step/5, create/4 and the driver's create/3, send_event/4, done_invocation/5, failed_invocation/5 and answer_parent/3; StatifierPersistence.Executions.error/0 gains the arm.
	When a driver's function_providers: list does not resolve, StatifierPersistence.Driver.start_child_at/6 refuses with {:refused, {:function_providers, reason}}, its existing refusal shape, before any child is created or anything is written; a driver with a list that resolves, or with none, starts children as before.

Changed
	The statifier requirement moves from ~> 2.9 to ~> 2.15, the first release carrying host function providers; a host on statifier 2.9 to 2.14 moves statifier with it.

[0.24.2] 2026-10-11
Docs release: the upgrading page appears in the HexDocs sidebar under
an Upgrading group, and its 0.24.1 section, unpublished until now,
ships with it. No library code changes.
Upgrading: nothing to change. No schema migration, the statifier
floor stays ~> 2.9, and no answer a host matches is added or
removed.
Changed
	docs/upgrading.md, "Upgrading a host from 0.13 to 0.24.2", is listed in the HexDocs sidebar under its own Upgrading group, after the How-to guides, Reference and Explanation groups.
	docs/upgrading.md carries its 0.24.1 and 0.24.2 subsections under "0.23 to 0.24", each answering that a host changes nothing.

[0.24.1] 2026-10-05
Docs release: the HexDocs sidebar groups the guide pages by the kind of
page, and the chart lock page ships with the package docs. No library
code changes.
Upgrading: nothing to change. No schema migration, the statifier
floor stays ~> 2.9, and no answer a host matches is added or
removed.
Changed
	HexDocs groups the guide pages by the kind of page in place of the one Guides group: How-to guides (docs/non-postgres-backends.md, whose title now starts "How to"), Reference (docs/telemetry.md) and Explanation (docs/restart-demo.md, docs/retention.md and docs/chart-lock.md); the README and this changelog stay at the top.
	docs/chart-lock.md, "What the chart lock reaches", is published with the package docs and in the package files, and the README and docs/retention.md link it relatively, so the link resolves on GitHub, HexDocs and hex.pm.
	The README's "Encrypting the blob columns" section says what position_blob holds without an encrypting :blob_type, what Ecto's query telemetry event and its :debug log line carry of it, and the mitigations that are the host's.
	The "0.23 to 0.24" chart-lock bullet in docs/upgrading.md names the hosts the store-keyed lock leaves alone.

[0.24.0] 2026-09-30
Feature release: on Postgres, StatifierPersistence.Storage.Ecto keys
its per-chart advisory lock by the store as well as the content hash, so
two stores in one database no longer wait on each other, and
StatifierPersistence.Testing.StorageConformance names everything it
defines in a host test module under one reserved prefix.
Upgrading: no schema migration, the statifier floor stays ~> 2.9,
and no answer a host matches is added or removed. A host test module
that called one of the conformance suite's helpers by its old name adds
the conformance_ prefix. See docs/upgrading.md, "0.23 to 0.24".
Changed
	StatifierPersistence.Testing.StorageConformance defines every attribute, function and nested module it puts into a host test module under one reserved prefix, conformance_ (Conformance for a nested module), and its moduledoc states that prefix as the host contract, so a host module's own helpers no longer collide with the suite's; a host test module that called one of the suite's helpers by its old name (input_log_execution/2, for one) adds the prefix, and the telemetry handler __conformance_forward_adapter_call__/4 is now conformance_forward_adapter_call/4.
	StatifierPersistence.Storage.Ecto keys its per-chart advisory lock on Postgres by the store (the chart table under its prefix) as well as the content hash, so two stores in one database no longer wait on each other for a hash they share; every caller of one store still shares the lock, the first key is unchanged, and a host that held its own advisory locks against the old key sees no overlap it did not see before.

[0.23.1] 2026-09-29
Patch release: StatifierPersistence.Testing.StorageConformance no
longer deadlocks when two or more modules run it asynchronously against
one Postgres database. The package's own adapters answer what they
answered in 0.23.0.
Upgrading: nothing to change. No schema migration, the statifier
floor stays ~> 2.9, and no answer a host matches is added or
removed. See docs/upgrading.md, "0.22 to 0.23".
Fixed
	StatifierPersistence.Testing.StorageConformance retires only chart hashes derived from the using module's name, so two or more modules running it asynchronously against one Postgres database no longer deadlock (40P01) in the tombstone-check case or in the cases that retire a hash after a create's or a migration's first check.

[0.23.0] 2026-09-28
Feature release: under the default serialization strategy, a create,
migration or tree migration that races a retirement of its chart no
longer leaves an execution on the retired chart on
StatifierPersistence.Storage.Ecto over Postgres or on the in-memory
adapter, and on StatifierPersistence.Storage.Ecto a step whose
position save answers an error after its executor ran rolls the
executor's writes back, when its lock opened the outermost
transaction, instead of committing them without the position.
Upgrading: no schema migration. The statifier floor stays ~> 2.9.
The writer that loses a race with a retirement answers
{:error, {:chart_retired, info}}, per node inside
{:tree_refused, refusals} for a tree refused by its re-read of the
chart, or the retirement answers {:error, {:pinned, counts}}; both
answers already existed. StatifierPersistence.Executions.step/5
answers the same error as before when its writes roll back. See
docs/upgrading.md, "0.22 to 0.23".
Added
	StatifierPersistence.Testing.StorageConformance gains two cases for an adapter that exports retire_chart/3: a create, and a migration, whose hash is retired after their first check and before their write must answer {:error, {:chart_retired, info}} and write nothing. They run under a serialization strategy of the suite's own, need no lock_execution/3 and carry no tag.

Changed
	A create, migration or tree migration that races a retirement of its chart no longer leaves an execution on the retired chart on the Ecto adapter over Postgres or on the in-memory adapter: either the write answers {:error, {:chart_retired, info}} or the retirement answers {:error, {:pinned, counts}}. A tree refused by its re-read of the chart carries that arm per node inside {:tree_refused, refusals}; on the in-memory adapter a tree that loses at its write answers the bare {:error, {:chart_retired, info}}, and a create that loses at its insert is refused after its executor has run the create's effects. On the Ecto adapter over Postgres the write reads the chart's tombstone under a per-chart shared advisory lock it holds until it commits, and a retirement takes that lock exclusively first; on another backend, and under a host serialization: strategy, the window is narrowed, not closed. The winning interleaving answers what it answered before.
	A step whose position save answers an error after its executor ran now rolls back the executor's writes through the store's repo, and the step's input log entry, instead of committing them without the position, when it runs on StatifierPersistence.Storage.Ecto under the default serialization strategy and its lock opened the outermost transaction; StatifierPersistence.Executions.step/5 answers the same error as before, and delivering the event again re-drives the whole step. Inside a caller's own transaction, under a host serialization: strategy and on the in-memory adapter nothing changes, and a budget-exhausted step still commits its :failed record.

[0.22.0] 2026-09-28
Feature release: an event builder handed to
StatifierPersistence.Executions.step/5, and a dry run of
StatifierPersistence.Executions.migrate_batch/3 started from inside a
step, now meet the same re-entrancy refusal an executor does, and a
migration plan that keeps a timer for an event the to chart no longer
handles is refused with a new {:timer_event_removed, state_id, event}
finding instead of succeeding.
Upgrading: no schema migration. The statifier floor stays ~> 2.9. A
builder or a dry run that never calls back into the execution being
stepped sees no change; code that matches
StatifierPersistence.Executions.migration_finding/0 exhaustively adds
the {:timer_event_removed, state_id, event} arm. See
docs/upgrading.md, "0.21 to 0.22".
Added
	StatifierPersistence.Testing.StorageConformance gains a re-entrancy case for an adapter that exports lock_execution/3: a door called from inside its own execution's executor, under the default serialization strategy and so under the adapter's own lock, must answer {:error, {:reentrant_step, execution_id}} before it reaches the lock, and the outer step's position is the one stored. It carries @tag :postgres with the two lock cases, so a host running Storage.Ecto off Postgres now excludes five cases rather than four.

Changed
	An event builder handed to StatifierPersistence.Executions.step/5 runs with the execution marked as in a step, as an executor does: a door called from inside the builder for the execution being stepped answers {:error, {:reentrant_step, execution_id}} instead of having its write overwritten by the outer step with nothing reported. A builder that never calls back into its own execution sees no change.
	A dry run of StatifierPersistence.Executions.migrate_batch/3 started from inside an executor, or an event builder, answers {:would_refuse, {:reentrant_step, execution_id}} for the execution being stepped, before it is read, as the apply refuses it through migrate/4. Before, the dry run waited on its own caller's lock on the in-memory adapter and previewed the execution from inside the outer step on the Ecto adapter. The other executions the batch lists are previewed as before, and a dry run called from anywhere else sees no change.
	StatifierPersistence.Executions.migrate/4 refuses a plan that keeps a state whose delayed <send> to the execution itself names, as a literal event, one the from chart listens for and the to chart no longer does, with a {:timer_event_removed, state_id, event} finding inside {:migration_refused, findings} (a park under on_failure: :park). Before, the migration succeeded and a timer that state had scheduled fired later into a chart that ignored its event. The check is static over the two charts, so it refuses whether or not a timer is pending; a send whose event is an eventexpr, or that goes to another target or event processor, is not refused. migrate_tree/4 checks every execution it moves the same way, and migrate_batch/3's dry run answers the refusal as {:would_refuse, {:migration_refused, findings}}. Add a clause for the finding, or a catch-all, to every case over StatifierPersistence.Executions.migration_finding/0.

[0.21.0] 2026-09-27
Feature release: a door of StatifierPersistence.Executions called from
inside the executor of the execution being stepped now refuses with
{:error, {:reentrant_step, execution_id}} instead of having its write
overwritten by the outer step with nothing reported, and
StatifierPersistence.Retention.prune/3 takes single_batch: true to
prune one batch per call, so a host can hold one short transaction of
its own per batch.
Upgrading: no schema migration. The statifier floor stays ~> 2.9. A
host that never calls back into the execution it is stepping sees no
change; code that matches StatifierPersistence.Executions.error/0
exhaustively adds the {:reentrant_step, execution_id} arm. A prune
that does not pass single_batch: is unchanged.
Added
	Every public door of StatifierPersistence.Executions that takes an execution id (create/4, step/5, fail/4, cancel/3, unpark/3, migrate/4, migrate_tree/4, inputs/2) answers {:error, {:reentrant_step, execution_id}} when called for an execution whose executor is running in the calling process, instead of letting the outer step overwrite the nested call's write with nothing reported; a host that never calls back into the execution it is stepping sees no change. Code that matches StatifierPersistence.Executions.error/0 exhaustively gains one arm.
	StatifierPersistence.Retention.prune/3 takes single_batch: true to prune one batch and answer its counts plus more?, so a host can hold one short transaction of its own per batch; its docs now say that a call inside a caller's transaction prunes every batch in that one transaction.

[0.20.0] 2026-09-26
Feature release: a host can move every execution on a chart hash in one
call. StatifierPersistence.Executions.migrate_batch/3 applies one
migration plan to each :active and :needs_migration execution on the
plan's from hash and answers a per-execution report, with a dry run
that writes nothing and a telemetry span around the call.
StatifierPersistence.Storage.list_execution_ids_by_content_hash/3 and
its optional adapter callback list the executions it covers.
Upgrading: no schema migration, and nothing an existing caller does
changes. The statifier floor stays ~> 2.9. A handler that matches
StatifierPersistence.Telemetry.events/0 exhaustively adds the three
[:statifier_persistence, :execution, :migrate_batch, _] events, and one
that matches the callback of [:statifier_persistence, :adapter, :call]
exhaustively adds :list_execution_ids_by_content_hash.
Added
	StatifierPersistence.Executions.migrate_batch/3 applies one migration plan to every :active and :needs_migration execution on the plan's from hash and answers a report with one result per execution and a count per outcome. It refuses an execution the plan cannot take and leaves it where it was unless you pass on_failure: :park, and it moves a durable child through migrate_tree/4 rooted at that child.
	dry_run: true on migrate_batch/3 previews the batch without writing anything: each execution answers :would_migrate (with the states the plan would drop and the Statifier.Position.compatible_at?/3 answer at its position), :would_refuse (with the refusal) or :skipped.
	StatifierPersistence.Storage.list_execution_ids_by_content_hash/3 lists the ids of the executions on a content hash in a given set of statuses, and StatifierPersistence.Storage.Adapter.list_execution_ids_by_content_hash/3 is the optional callback behind it, implemented by both shipped adapters. An adapter without the capability or without the callback answers {:error, :content_hash_query_unsupported}, and so does a batch against it.
	StatifierPersistence.Executions.migrate_batch/3 emits one telemetry span per call: [:statifier_persistence, :execution, :migrate_batch, :start], then [..., :stop] carrying the report's count per outcome as measurements, or [..., :exception] when the batch raises. Every half carries the plan's from and to hashes, dry_run and span_ref; the stop adds outcome (:ok, or :error with the refusal as reason when the whole batch was refused). The dry run and a whole-batch refusal open it too, and StatifierPersistence.Telemetry.events/0 lists the three new names. The per-execution [:statifier_persistence, :execution, :migrated] event is unchanged.
	prune_scope: on use StatifierPersistence.Testing.StorageConformance, for authors of a storage adapter of their own: given inside: and outside: scopes and a place: function that writes the scope's columns onto an execution's rows, the suite generates one more pruning case proving that a scoped StatifierPersistence.Storage.Adapter.prune_executions/4 batch clears the execution inside the scope and leaves the one outside it whole. The option shipped in 0.19.0, whose section did not name it; nothing changes in this release.

[0.19.0] 2026-09-25
Feature release: a host can confine a prune to one partition of its
tables. scope: on StatifierPersistence.Retention.prune/3 takes column
equalities over the host's :leading_columns and carries them on every
statement each batch runs, and StatifierPersistence.Executions.fail/4
called with driver: no longer draws a Dialyzer warning in the caller.
Breaking for a storage adapter of your own that prunes, and for a host
that matches StatifierPersistence.Storage.Adapter.error/0
exhaustively: the optional pruning callback moves from
prune_executions/3 to prune_executions/4, and the error type gains
:unscoped_adapter, as Changed below lists.
Upgrading: no schema migration. The statifier floor stays ~> 2.9.
The "0.18 to 0.19" section of docs/upgrading.md lists each step.
Added
	scope: on StatifierPersistence.Retention.prune/3: a keyword list of column equalities over columns you placed with :leading_columns, such as scope: [tenant_id: tenant_id], that confines the prune to the rows holding every one of them; each batch's selection, input log check, input log delete and position blob update carries the equalities, so a prune run inside one partition's transaction touches no other partition. Without scope: the prune is unchanged. The in-memory adapter answers {:error, :unscoped_adapter} for a scope, and StatifierPersistence.Storage.prune_executions/4 takes the scope as its fourth argument, defaulting to [].

Changed
	Breaking for a storage adapter of your own that implements c:StatifierPersistence.Storage.Adapter.prune_executions/3: the optional callback is now prune_executions/4, its fourth argument the scope, [] when the host gave none, and an adapter still exporting prune_executions/3 is no longer counted as declaring pruning, so prune/3 answers {:error, :execution_pruning_unsupported} for it. Add the fourth argument; an adapter that cannot confine a batch to a scope answers {:error, :unscoped_adapter} for any scope that is not [], and a host matching StatifierPersistence.Storage.Adapter.error/0 exhaustively adds a clause for that arm.

Fixed
	StatifierPersistence.Executions.fail/4 called with driver: no longer
draws a Dialyzer "no local return" warning in the calling module: an
internal spec on the fail path typed the option list narrower than
fail/4's own keyword().

[0.18.0] 2026-09-25
Feature release: the step stop event says whether the delivered event
selected a transition, a host can fold the error.communication events a
step re-entered after an executor failure, and a durable subchart's single
child records its answer so one a parent refused can be delivered again.
selection on [:statifier_persistence, :execution, :step, :stop] is
:selected or :none whether or not tracing is on, the new
[:statifier_persistence, :execution, :step, :reentered] reports each
re-entry inside the step span, and
StatifierPersistence.Execution.from_record/1 reads a recorded answer's
donedata back.
Breaking for a host that calls StatifierPersistence.Executions.migrate/4
on a durable child, or matches StatifierPersistence.Executions.migrate_error/0
exhaustively: migrate/4 refuses an execution that carries a linkage with
{:error, {:linked, execution}} and writes nothing, as Changed below lists;
move a child with migrate_tree/4. A fetched completed child of a durable
subchart no longer reads donedata: nil when its answer was recorded.
Upgrading: no schema migration. The statifier floor moves to ~> 2.9.
A handler that matches StatifierPersistence.Telemetry.events/0
exhaustively adds the :reentered event; the "0.17 to 0.18" section of
docs/upgrading.md lists each step.
Added
	[:statifier_persistence, :execution, :step, :reentered], emitted inside the step span once per error.communication the persist tail re-entered after an executor failure, carrying its name, origin and opts so a host folding its delivered events can reach the persisted position.
	selection on [:statifier_persistence, :execution, :step, :stop]: :selected when the event the step delivered selected a transition, :none when it selected none, whether or not tracing is on, and nil on a stop that delivered no event (:create, :fail, :cancel) or returned no position.

Changed
	StatifierPersistence.Execution.from_record/1 no longer returns donedata: nil for every record: it reads a recorded {:done, donedata} answer back as donedata, so a fetched completed child of a durable subchart, a fan-out child's included, carries the donedata it answered its parent with. A host that matches donedata: nil on such a record sees the donedata instead.
	A durable subchart's single child records its answer on its own execution record before its parent's door is tried, so an answer a parked or unreachable parent refused can be delivered again through StatifierPersistence.Driver.answer_parent/3 from the child's fetched record; a single child that ended before this release has no recorded answer and still reads donedata: nil.
	Breaking for a host that calls StatifierPersistence.Executions.migrate/4 on a durable child, or matches StatifierPersistence.Executions.migrate_error/0 exhaustively: migrate/4 now refuses an execution that carries a linkage with {:error, {:linked, execution}} and writes nothing, under either on_failure: value. Move a child with StatifierPersistence.Executions.migrate_tree/4, the child as the root, and add a clause for {:linked, execution}, or a catch-all, to every case over migrate/4's refusals.
	Requires statifier ~> 2.9, whose MachineState.last_selection the new selection key is read from.

[0.17.0] 2026-09-24
Feature release: an execution records when it ended, and a host can clear
what a finished execution no longer needs. ended_at is stamped by the
first write that takes an execution to :completed, :failed or
:cancelled, StatifierPersistence.Executions.ended?/1 answers whether it
is set, migration V08 adds the column and an index on it, and
StatifierPersistence.Retention.prune/3 clears the position blob and the
input log of every execution that ended before a cutoff you pass, keeping
the execution row.
Breaking for a host that deploys without running V08, and for a storage
adapter outside this package: the generated execution schema reads
ended_at on every query, so an executions table without the column fails
every read; and an adapter of your own must store ended_at and, in
update_execution/2, keep a stored stamp over the one a later record
carries, as Added below lists and the conformance suite checks.
Upgrading: run V08 before deploying this version. An install already at
V07 writes up(for: MyApp.Persistence, from: 8) - from: is inclusive, so
that call runs V08 and nothing before it - and V08 backfills nothing, so an
execution already terminal reads ended_at as nil until a later terminal
write stamps it. The two pruning callbacks are optional: an adapter that
exports neither stays conformant, and prune/3 answers
{:error, :execution_pruning_unsupported} on it. The statifier floor
stays ~> 2.6.
Added
	An execution records when it ended: ended_at on the stored record and
on %StatifierPersistence.Execution{} is stamped by the first write
that takes the execution to :completed, :failed or :cancelled, and
no later write moves or clears it, even one that puts the row back to
:active. It is nil for an execution that has not ended, and for a
row that was already terminal before V08 until a later terminal write
stamps it with that write's time.
	StatifierPersistence.Executions.ended?/1 answers whether an
execution carries that stamp.
	V08 of the migrations helper adds the nullable ended_at column to the
executions table and an index on it. Run it before deploying this
version: the generated execution schema reads the column on every
query, so an executions table without it fails every read.
	StatifierPersistence.Storage.Adapter.execution_record/0 carries
ended_at, and update_execution/2 keeps a stored stamp over the one
a later record carries. The shared conformance suite checks both
halves, so an adapter of your own must store the field and honour the
rule.
	StatifierPersistence.Retention.prune/3 clears the position blob and the
input log of every :completed, :failed or :cancelled execution whose
ended_at is before a DateTime you pass, in batches, and keeps the
execution row with its status, answer and ended_at. It takes no
duration and has no default window.
	StatifierPersistence.Storage.prune_executions/3 and
execution_pruning_supported?/1, the one-batch facade beneath it, which
answers {:error, :execution_pruning_unsupported} for an adapter that
does not declare the capability.
	Two optional adapter callbacks, supports_execution_pruning?/1 and
prune_executions/3, implemented by the in-memory and Ecto adapters and
checked by the conformance suite. An adapter of your own that exports
neither stays conformant.
	docs/retention.md: which rows you may delete for a finished execution,
and which you must not.

[0.16.0] 2026-09-24
Feature release: use StatifierPersistence.Ecto takes two new options,
timestamps_position: and column_collations:, so the tables V01 and V05
create can place inserted_at and updated_at right after the leading
columns and declare a collation on a package text column. The release also
reports a durable child's automatic answer to a parent whose record does not
fetch, or whose chart does not resolve, on
[:statifier_persistence, :child, :answered] instead of dropping it.
Breaking for a host whose telemetry handler matches delivery on
[:statifier_persistence, :child, :answered] exhaustively: delivery
has two new values, :parent_unfetched and :parent_chart_unresolved, as
Changed below lists.
Upgrading: no schema migration. Both new options default to the layout
earlier releases create, and they apply only to the tables V01 and V05
create. The statifier floor stays ~> 2.6.
Added
	use StatifierPersistence.Ecto takes timestamps_position: :leading,
which places inserted_at and updated_at right after the leading
columns in every table V01 and V05 create; the default, :trailing,
keeps them last as before.
	use StatifierPersistence.Ecto takes column_collations: [name: collation], which declares a package text column with that collation
in every V01 or V05 CREATE TABLE that declares it - execution_id: "C", for example.

Changed
	Breaking for a host whose telemetry handler matches delivery on
[:statifier_persistence, :child, :answered] exhaustively: delivery
has two new values, :parent_unfetched and :parent_chart_unresolved,
and on them outcome is the child's own and failed_count is nil, even
for a fan-out. Add clauses for the two values or a catch-all.

Fixed
	A durable child's automatic answer to a parent whose record does not
fetch, or whose chart the chart_resolver: does not return, reports
[:statifier_persistence, :child, :answered] with delivery: :parent_unfetched or :parent_chart_unresolved instead of being dropped
with nothing emitted.

[0.15.1] 2026-09-23
Patch release: fixes and telemetry gaps found after 0.15.0. A drive that
raises now closes its step span with a new
[:statifier_persistence, :execution, :step, :exception] event,
StatifierPersistence.Executions.unpark/3 reports itself on a new
[:statifier_persistence, :execution, :unparked] event and on the lock
event, and StatifierPersistence.Telemetry.events/0 returns nineteen
names. migrate/4 and migrate_tree/4 refuse a kept invocation whose
stored ordinal names no <invoke> element, and migrate_tree/4 answers
a missing execution the same way on both shipped adapters.
Upgrading: no schema migration, and no error shape a host matches is
added or removed. The statifier floor stays ~> 2.6.
Added
	StatifierPersistence.Executions.unpark/3 emits [:statifier_persistence, :execution, :unparked] (execution_id, content_hash) when it puts a :needs_migration execution back to :active, and [:statifier_persistence, :execution, :lock] for its wait on the execution's exclusion; StatifierPersistence.Telemetry.events/0 returns nineteen names.
	A telemetry event, [:statifier_persistence, :execution, :step, :exception], closes the step span in place of :stop when a drive raises, throws or exits (a host executor or event builder included), carrying execution_id, entry, span_ref, kind, and a reason and stacktrace narrowed so no raised value or call argument travels; the raise still reaches the caller unchanged. StatifierPersistence.Telemetry.events/0 returns eighteen names.
	StatifierPersistence.Telemetry.execution_step_exception/2, the emitter of [:statifier_persistence, :execution, :step, :exception].

Fixed
	StatifierPersistence.Executions.migrate_tree/4 on the Ecto adapter
answers {:error, :execution_not_found} for a unit naming an execution
that is not stored, as the in-memory adapter does, instead of
{:error, {:adapter, :rollback}}. That old answer came under the
default serialization, whose per-execution lock is a transaction; under
a serialization strategy that opens no transaction, 0.15.0 already
answered {:error, :execution_not_found}. The refusal writes nothing
and no longer aborts a caller's own enclosing transaction.
	A raise from a host executor or event builder during a drive through StatifierPersistence.Executions or StatifierPersistence.Driver no longer leaves the [:statifier_persistence, :execution, :step, :start] span open with no closing event.
	StatifierPersistence.Executions.migrate/4 and migrate_tree/4 refuse,
with {:invocation_element_changed, key, target}, a stored active
invocation whose ordinal names no <invoke> element of its state when the
plan keeps it at that ordinal, instead of carrying it onto whatever element
the new chart holds there. Repair the stored position.

[0.15.0] 2026-09-23
Feature release: a parent execution and the durable children it invoked
can now be moved onto newer charts together, whole or not at all.
StatifierPersistence.Executions.migrate_tree/4 takes one plan per node,
checks every node before any is written, and re-pins every named node in
one store unit or writes nothing; under on_failure: :park every named
node parks instead. A moved child's linkage pin follows it to its new
chart. The release also reports, on [:statifier_persistence, :child, :answered],
what a parent's door answered a durable child's automatic answer, so an
answer a parked parent refused no longer passes unnoticed.
Breaking for a host whose migration plans migrate/4 accepted with an
invocation left off the migrated configuration or moved onto another
<invoke> element, or with an illegal configuration, and for a host that
matches StatifierPersistence.Executions.migration_finding/0
exhaustively: StatifierPersistence.Executions.migrate/4 now refuses
those three kinds of plan under three new findings, as Changed below
lists; migrate_tree/4 applies the same checks to every node.
Upgrading: no schema migration. The two tree migration callbacks are
optional, so a storage adapter outside this package stays conformant
without them, and migrate_tree/4 answers
{:error, :tree_migration_unsupported} on it. The statifier floor
stays ~> 2.6.
Added
	[:statifier_persistence, :child, :answered] carries delivery
(:delivered, :discarded, :needs_migration or :error), so a durable
child's automatic answer that a parked parent refused reaches the host
instead of passing unnoticed.
	StatifierPersistence.Executions.migrate_tree/4 emits [:statifier_persistence, :execution, :migrated] once per node it re-pins, the children's before the root's, after its one store unit has returned, with the same keys migrate/4 emits; a refused or parked tree emits it for no node.
	StatifierPersistence.Testing.StorageConformance gains two tree migration cases for an adapter that exports write_tree_migration/2: every re-pin and park in the list lands with only a moved child's linkage pin rewritten in its metadata, and a list that cannot land one write lands none.
	StatifierPersistence.Executions.migrate_tree/4 moves a parent execution and its durable children onto newer charts together: one plan per node, every node validated before any is written, children first, all in one store unit or nothing, and under on_failure: :park every named node parks.
	A moved child's linkage pin is rewritten to the chart it now walks, so the old chart is no longer counted as pinned by it.
	The storage adapter behaviour gains the optional supports_tree_migration?/1 and write_tree_migration/2 callbacks, implemented by the in-memory and Ecto adapters; an adapter without them makes migrate_tree/4 answer {:error, :tree_migration_unsupported}.
	StatifierPersistence.Storage.tree_migration_supported?/1 and StatifierPersistence.Storage.write_tree_migration/2, and StatifierPersistence.Storage.error/0 gains :tree_migration_unsupported.

Changed
	Breaking for a host whose migration plans move a live invocation onto a state the migrated execution is not in, or that matches StatifierPersistence.Executions.migration_finding/0 exhaustively: StatifierPersistence.Executions.migrate/4 now refuses a plan that keeps or moves an active invocation onto a state outside the transformed configuration, answering {:invocation_outside_configuration, {state_id, ordinal}, {to_state_id, to_ordinal}} inside {:migration_refused, findings} (or parking the execution under on_failure: :park) with nothing else written. Before, such a plan answered :ok, and the invoked child outlived the parent's completion because nothing cancels an invocation on a state the parent never exits. Move the invocation onto a state the migrated configuration holds instead, and add a clause for the new finding, or a catch-all, to every case over the findings.
	Breaking for a host whose migration plans drop an active state without its whole region, or that matches StatifierPersistence.Executions.migration_finding/0 exhaustively: StatifierPersistence.Executions.migrate/4 now refuses a plan whose transformed configuration is not a legal configuration of the to chart, answering {:illegal_configuration, state_ids} inside {:migration_refused, findings} (or parking the execution under on_failure: :park) with nothing else written. Before, a plan that dropped the state an execution waits in answered :ok and left its parent compound state with no active child. Plan a configuration the to chart can hold instead - map the dropped state, or drop its whole region - and add a clause for the new finding, or a catch-all, to every case over the findings.
	Breaking for a host whose migration plans keep or move a live invocation onto an <invoke> element other than its own, or that matches StatifierPersistence.Executions.migration_finding/0 exhaustively: StatifierPersistence.Executions.migrate/4 now refuses a plan that keeps an active invocation at its ordinal, or moves it through invocations, onto a different <invoke> element of the to chart, answering {:invocation_element_changed, {state_id, ordinal}, {to_state_id, to_ordinal}} inside {:migration_refused, findings} (or parking the execution under on_failure: :park) with nothing else written. The element is the same when the source element's authored id is the target's, or, when the source element authors none, when the target authors none and the two elements' source text is byte-equal; position alone never is. Before, a revision that reordered or replaced a state's <invoke> children migrated with no finding, and the live invocation took another element's finalize and autoforward. Name each invocation's move onto its own element in the plan's invocations, give an unnamed <invoke> an id before editing it, and add a clause for the new finding, or a catch-all, to every case over the findings.

[0.14.0] 2026-09-23
Feature release: an execution can now be moved onto another chart, on
purpose and whole. StatifierPersistence.Migration.Plan is the plan as
data, checked against the two machines; StatifierPersistence.Executions.migrate/4
applies one to a single execution and either re-pins it to the new chart
or writes nothing, refusing a plan that could strand a pending timer
unless the host supplies a pin source. A refusal can instead park the
execution in a fifth status, :needs_migration, until a corrected plan
or StatifierPersistence.Executions.unpark/3 puts it back. Nothing
migrates an execution because a chart was saved or published. The release
also adds a leading_columns: option for host-owned columns at a fixed
position, and a create's retired-chart check that no longer reads the
chart's bytes.
Breaking for a host that matches the execution status exhaustively:
:needs_migration is a fifth value of
StatifierPersistence.Storage.Adapter.execution_status/0, and the
drained query's answer gains a sixth key; a storage adapter outside this
package must store, count and refuse on the new status, as Changed below
lists. Breaking for a host that runs Dialyzer: create/4 and
step/5 each name their own option type, so an option the called
function does not act on is reported. Breaking for a telemetry handler
that matches the adapter-call callback exhaustively: a create's
retired-chart check reports two new callback names in place of
:fetch_chart.
Upgrading: no schema migration - the status column has no constraint
through V07, so :needs_migration is a new stored string and nothing
more. Move every node to 0.14.0 before any execution is parked, since an
older node does not read the new status. leading_columns: defaults to
[] and reaches a table only as V01 or V05 creates it, so an existing
install is unchanged. The statifier floor stays ~> 2.6.
Added
	A fifth execution status, :needs_migration: an execution parked on the chart it was already pinned to. It is not terminal, it takes no event, fail/4 and cancel/3 end it as they end an :active one, and it pins its chart against a retirement as an :active one does. StatifierPersistence.Executions.migrate/4 under on_failure: :park is the one thing that parks an execution.
	StatifierPersistence.Executions.unpark/3 puts a :needs_migration execution back to :active at the position it was parked at, on its own chart, writing its status and nothing else; an :active execution answers {:ok, execution} unchanged and a terminal one is discarded.
	StatifierPersistence.Testing.StorageConformance gains a retirement case for a durable child's pin: an adapter that exports retire_chart/3 and supports_metadata?/1 must refuse to retire a chart named by a terminal child's linkage pin while that child's parent is :active, and keep the chart's bytes.
	StatifierPersistence.Executions.migrate/4 moves one execution onto another chart by a StatifierPersistence.Migration.Plan, whole or not at all (ADR-0013): it takes the two machines in from_machine: and to_machine:, re-pins the position, content hash and identity in one write at :active and answers {:ok, execution, migrated}, or refuses with {:error, reason} and writes nothing. Under on_failure: :park a refusal of the check against the execution instead writes :needs_migration and answers {:parked, reason}. A plan that leaves unmapped or drops a state that could own a timer is refused with {:error, {:no_pin_source, states}} unless the call supplies pin_sources:, and writes nothing under either on_failure:.
	A telemetry event, [:statifier_persistence, :execution, :migrated], once per successful migration, carrying execution_id, from_content_hash, to_content_hash and dropped; StatifierPersistence.Telemetry.events/0 returns seventeen names.
	StatifierPersistence.Migration, a documentation module for the namespace: what moving an execution onto another chart is, which module holds the plan and which function applies it, and that it is not StatifierPersistence.Ecto.Migrations, the schema-migration helper.
	StatifierPersistence.Telemetry.execution_migrated/1, the emitter of [:statifier_persistence, :execution, :migrated], beside the package's other documented emitters.
	StatifierPersistence.Migration.Plan: the plan that moves an execution from one chart to another, as data (ADR-0013). new/1 builds one and refuses a malformed plan naming the field; to_map/1 and from_map/1 are its one JSON-safe encoding, string keys only; validate/3 checks a plan against the from and to machines and answers every finding at once. StatifierPersistence.Executions.migrate/4 applies one to an execution.
	StatifierPersistence.Executions.migrate/4 reads pending timers through a pin_sources: option, a list of StatifierPersistence.PinSource modules asked for the one execution (ADR-0013 decision 6): a state could own a timer when a <send> with delay or delayexpr sits in its onentry, onexit, a transition it owns or an <invoke>'s <finalize>, and a plan that maps every such state needs no source. With no source, a plan that leaves one unmapped or drops one is refused with {:error, {:no_pin_source, states}}; a source that cannot answer refuses with {:error, {:pin_source_failed, {module, reason}}}, as retire_chart/4 does; neither writes anything under on_failure: :park. A non-zero count while the plan leaves such a state unmapped is the {:pending_timers, states, source_counts} finding of {:migration_refused, findings}, which parks under :park; a plan that drops the state instead migrates. The send and timer counters are carried, so an id the migrated execution mints cannot collide with a surviving timer's.
	use StatifierPersistence.Ecto accepts leading_columns: [name: {type, opts}]: the migrations helper places those host-owned columns immediately after id, in the order given, in every table V01 and V05 create; it only places them, so a default or a NOT NULL belongs to a later migration of the host's own.
	Two optional StatifierPersistence.Storage.Adapter callbacks, supports_retired_info?/1 and fetch_retired_info/2: an adapter that exports both answers whether a content hash is retired without reading the chart's bytes. StatifierPersistence.Storage.Ecto and StatifierPersistence.Storage.InMemory implement them; an adapter that does not export them stays conformant and is read through fetch_chart/2 as before, and the conformance suite checks whichever path the adapter declares.

Changed
	Breaking for a host that runs Dialyzer. StatifierPersistence.Executions.create/4 and step/5 now each name their own option type, StatifierPersistence.Executions.create_opt/0 and StatifierPersistence.Executions.step_opt/0, instead of sharing StatifierPersistence.Executions.opt/0, so Dialyzer reports an option the called function does not act on: routes:, invoke_types:, send_types:, entry:, invoke_id: or child_count: on create/4, and initialize:, metadata: or linkage: on step/5. Nothing changes at runtime: none of those options changed what the call did, invoke_id: and child_count: on a create reaching only its step telemetry's metadata, as they still do, and a top-level send_types: on create/4 left the execution without the host's own types for its whole life. Pass routes:, invoke_types: and send_types: to create/4 inside initialize: instead. StatifierPersistence.Executions.opt/0 remains, as the union of the two.
	Breaking for a host that matches StatifierPersistence.Storage.Adapter.execution_status/0 exhaustively: add a clause for :needs_migration, or a catch-all, to every case over an execution's status.
	Breaking for a host that matches the drained query's answer as a closed map: StatifierPersistence.Executions.executions_on/2 and StatifierPersistence.Storage.count_executions_by_content_hash/2 answer a sixth key, needs_migration, and a {:pinned, counts} refusal carries it under executions.
	Breaking for a storage adapter outside this package that stores the status or implements count_executions_by_content_hash/2 or retire_chart/3: store and read back :needs_migration, count it under its own key, count a durable child's pin while its parent is :active or :needs_migration, and refuse to retire a chart a :needs_migration execution is on, or one a durable child's pin names while its parent is :needs_migration, as for an :active one. The conformance suite checks each.
	A delivery to a :needs_migration execution through StatifierPersistence.Executions.step/5 or any StatifierPersistence.Driver door answers {:error, {:needs_migration, execution}}: nothing is appended, executed or written, and retrying the delivery after the execution leaves the arm is the host's. Only StatifierPersistence.Executions.migrate/4 under on_failure: :park parks an execution, so a host that never parks never sees this arm.
	A durable child's linkage pin counts toward children, and refuses a retirement, while its parent is :needs_migration as well as :active.
	Breaking for a host whose telemetry handler matches the callback of [:statifier_persistence, :adapter, :call] exhaustively: StatifierPersistence.Storage.check_chart_retired/2, and StatifierPersistence.Executions.create/4 through it, report :supports_retired_info? and :fetch_retired_info in place of :fetch_chart on an adapter that declares the narrow read, as both bundled adapters do. A handler with no clause for the two new names raises, and :telemetry detaches it; add them, or a catch-all.
	StatifierPersistence.Executions.create/4's check for a retired chart no longer transfers the chart's stored bytes on an adapter that declares the narrow read, so its cost stays flat as charts grow; the [:statifier_persistence, :adapter, :call] event for that check names :supports_retired_info? and :fetch_retired_info instead of :fetch_chart on such an adapter.

Fixed
	StatifierPersistence.PinSource.collect/3, and StatifierPersistence.Executions.retire_chart/4 through it, refuse a pin source that throws or exits - a GenServer.call/3 timing out inside pins/2 - under the reasons {:thrown, value} and {:exited, reason}, instead of letting the throw or exit escape the call; a host that matches StatifierPersistence.PinSource.reason/0 exhaustively adds those two arms.

[0.13.0] 2026-09-20
Feature release: a chart can now be retired. StatifierPersistence.Executions.retire_chart/4
tombstones a chart nothing still uses and refuses with every pin count when
something does, executions_on/2 and the new StatifierPersistence.PinSource
behaviour answer what is still using it, both chart doors answer a retired arm
in place of a retired chart's bytes, and migration V07 adds the tombstone
columns and the content-hash index those queries need.
The release also carries the host's registered Event I/O Processor types
through the execution paths: send_types: on StatifierPersistence.Executions.step/5
and on StatifierPersistence.Driver.new/3, stamped onto the loaded position
beside invoke_types:.
Upgrading: run V07 against an existing database. An install already at V06
writes up(for: MyApp.Persistence, from: 7) - from: is inclusive, so that
call runs V07 and nothing before it - and V07 copies no data. A host that
reads charts gains one arm to handle: StatifierPersistence.Storage.fetch_chart/2
answers {:error, {:chart_retired, info}} for a hash a retirement has
tombstoned, in place of :chart_not_found. A host that never retires a chart
never sees it.
The statifier floor moves to ~> 2.6, the first release carrying
host-registered send types.
Added
	StatifierPersistence.PinSource, a behaviour a host implements so state this package cannot see - a pending timer, an address row - can report named counts against a content hash, with collect/3 gathering each source's counts under its module name and turning a source that raises or answers malformed into {:error, {module, reason}} rather than a zero.
	StatifierPersistence.Storage.check_chart_retired/2, which answers the retired arm for a machine's own content hash without writing anything.
	StatifierPersistence.Executions.executions_on/2 counts the executions on one content hash, per stored status.
	StatifierPersistence.Storage.count_executions_by_content_hash/2 and content_hash_query_supported?/1 over two new optional adapter callbacks, count_executions_by_content_hash/2 and supports_content_hash_query?/1.
	Migration V07: an index on executions(content_hash), the nullable retired_at and retired_by columns on charts, and - on Postgres - nullable identity_blob and chart_blob on charts.
	StatifierPersistence.Executions.retire_chart/4 retires a chart, or refuses with every pin count when anything still uses it.
	StatifierPersistence.Storage.retire_chart/3, chart_retirement_supported?/1 and list_active_execution_ids_by_content_hash/2 over three new optional adapter callbacks, retire_chart/3, supports_chart_retirement?/1 and list_active_execution_ids_by_content_hash/2.
	A position row on a content hash is a pin: it refuses a retirement of that chart even when no execution runs on it.
	The generated chart schema carries the retired_at and retired_by columns migration V07 adds.
	StatifierPersistence.Storage.Adapter.pin_counts/3, pinned?/1 and sources_pinned?/1, with the pin_counts/0, execution_counts/0 and source_counts/0 types: the one shape a retire_chart/3 refusal carries and the predicate for whether what an adapter counted is a pin, so a third-party adapter builds its refusal through them instead of inventing a second shape for one answer.
	send_types: on StatifierPersistence.Executions.step/5, the Statifier.Send.Types.t/0 snapshot of the host's registered Event I/O Processor types, stamped onto the loaded position the way invoke_types: is; on create/4 it travels inside initialize:.
	send_types: on StatifierPersistence.Driver.new/3, a driver-level default carried onto every step and, through initialize:, onto the create.

Changed
	StatifierPersistence.Executions.create/4 refuses a chart a retirement has tombstoned with {:error, {:chart_retired, info}}, before it writes an execution row or executes an effect.
	The adapter error vocabulary gains :content_hash_query_unsupported, the refusal for an adapter that cannot answer the content-hash count.
	StatifierPersistence.Storage.fetch_chart/2 gains a {:chart_retired, info} error arm for a retired hash, carrying who retired it and when, instead of :chart_not_found.
	StatifierPersistence.Storage.save_chart/3 refuses that same arm for a retired hash rather than reviving the row.
	The adapter error vocabulary gains :chart_retirement_unsupported, the refusal for a store whose chart blob columns are not nullable, and {:pinned, counts}, the refusal carrying every count.
	StatifierPersistence.Executions.executions_on/2 answers a real children count: the durable-child linkage pins naming the hash whose parent execution is :active, in place of the zero both bundled adapters returned for that key.
	The statifier floor is ~> 2.6, the first release carrying host-registered send types.

[0.12.0] 2026-09-13
Breaking release: run is retired as the noun for the durable record, and
the package speaks execution throughout - modules, functions, callbacks,
types, error atoms, telemetry events and metadata, the durable table and its
identity column (ADR-0011). No behaviour, arity or return shape changed; only
names did, and no compatibility shim, deprecated delegate or alias module
ships.
Breaking for storage adapters: all seven
StatifierPersistence.Storage.Adapter callbacks rename, and the table under
Changed below lists every one of them - the compiler names each in turn.
Hosts also rename the run_id: context key, this package's :run_* error
atoms, the :tables key (:runs is now rejected), and any raw query naming
statifier_runs; telemetry handlers must move to the :execution prefix,
which does not dual-emit. Existing databases are migrated in place by the
new V06, which copies no data; drain in-flight durable subchart children
before upgrading.
Changed
	Breaking for storage adapters. run is retired as the noun for the
durable record; it is execution everywhere (ADR-0011). Nothing about the
behaviour, the arities, the return shapes or the identity guard changed -
only names. This entry is the complete list of what moved. Rename the seven
StatifierPersistence.Storage.Adapter callbacks below in your adapter; the
compiler names every one of them, and no compatibility shim, deprecated
delegate or alias module ships.
	Callback before	After
	insert_run/2	insert_execution/2
	fetch_run/2	fetch_execution/2
	update_run/2	update_execution/2
	lock_run/3	lock_execution/3
	list_runs_by_metadata/2	list_executions_by_metadata/2
	supports_run_outcome?/1	supports_execution_outcome?/1
	list_run_states_by_metadata/2	list_execution_states_by_metadata/2

append_input/3 and list_inputs/2 keep their names; their run_id()
parameter is now execution_id().

	Breaking for a host-supplied serialization strategy. The second
behaviour a host may implement renames its one callback:
StatifierPersistence.Serialization.with_run/3 is now with_execution/3,
and the shipped Serialization.AdapterLock.with_run/3 is now
AdapterLock.with_execution/3. A host that left the strategy at its default
implements nothing and is unaffected. The two module names are unchanged -
they name a strategy, not the durable record.

	Breaking, silently, for a host effect executor and a :dispatch
function. The run_id: key of StatifierPersistence.Executor.context/0
and of StatifierPersistence.Driver.dispatch_context/0 is now
execution_id:. An implementation that pattern-matches %{run_id: id}
raises at the first effect; one that reads the key by name gets nil.
Rename the key in both.

	Breaking for a host that pattern-matches this package's error atoms.
:run_exists, :run_not_found, :run_outcome_unsupported,
:run_states_unsupported, :run_position_missing are now
:execution_exists, :execution_not_found,
:execution_outcome_unsupported, :execution_states_unsupported,
:execution_position_missing. A case with no catch-all raises; one with a
catch-all quietly reclassifies a known refusal.

	Breaking for anything subscribed to this package's telemetry. The event
family is now [:statifier_persistence, :execution, :step, :start | :stop],
[:statifier_persistence, :execution, :lock] and
[:statifier_persistence, :execution, :created | :terminated | :discarded].
There is no dual emit: a handler attached to the old :run names goes
silent with no error, so grep your handlers for the old prefix as part of
the upgrade. opentelemetry_statifier 0.6.0 moves in lockstep.

	Telemetry metadata keys run_id, parent_run_id and child_run_id are now
execution_id, parent_execution_id and child_execution_id on every
event that carries them, including the events whose own names did not
change ([:statifier_persistence, :adapter, :call], :identity, :refused,
:effect, :failed, :drive, :turns_exhausted and the six
[:statifier_persistence, :child, ...] events).

	Two documented telemetry metadata values rename with them: stage: :run
becomes stage: :execution on [:statifier_persistence, :identity, :refused], and reason: :terminal_run becomes reason: :terminal_execution on [:statifier_persistence, :execution, :discarded].

	The six documented StatifierPersistence.Telemetry emitters rename with
their events: run_step_start/3, run_step_stop/2, run_lock/2,
run_created/1, run_terminated/1 and run_discarded/1 are now
execution_step_start/3, execution_step_stop/2, execution_lock/2,
execution_created/1, execution_terminated/1 and
execution_discarded/1. The other ten emitters keep their names.

	Modules: StatifierPersistence.Run is now StatifierPersistence.Execution
(struct field :run_id is now :execution_id), StatifierPersistence.Runs
is now StatifierPersistence.Executions, and
StatifierPersistence.Run.Linkage is now
StatifierPersistence.Execution.Linkage, whose child_run_id/3 is now
child_execution_id/3. The lifecycle doors keep their own names and
arities: Executions.create/4, step/5, fail/4, cancel/3,
cascade_cancel/3 and inputs/2.

	StatifierPersistence.Storage renames nine functions, arities unchanged:
insert_run/5, update_run/5, update_run_status/4, fetch_run/2,
run_outcome_supported?/1, run_states_supported?/1,
list_run_states_by_metadata/2, list_runs_by_metadata/2 and
load_run_position/3 become insert_execution/5, update_execution/5,
update_execution_status/4, fetch_execution/2,
execution_outcome_supported?/1, execution_states_supported?/1,
list_execution_states_by_metadata/2, list_executions_by_metadata/2 and
load_execution_position/3.

	Types: Storage.Adapter.run_id/0, run_status/0, run_record/0 and
run_state/0 are now execution_id/0, execution_status/0,
execution_record/0 and execution_state/0, and the run_id: key inside
execution_record/0, execution_state/0, input_record/0 and
Storage.input/0 is now execution_id:. Runs.run_id/0 is now
Executions.execution_id/0, and Storage.run_write_opt/0 is now
Storage.execution_write_opt/0.

	The reserved child-linkage metadata key written into a child's metadata
map is now "parent_execution_id", and Execution.Linkage's struct field
is :parent_execution_id. A child written by 0.11.x carries the old key;
re-key it or let those executions finish under 0.11.x.

	use StatifierPersistence.Ecto now generates MyApp.Persistence.Execution
instead of MyApp.Persistence.Run, and the executions and inputs schemas
expose the field as execution_id instead of run_id. A host naming the
module or the field in its own queries renames both.

	New surrogate ids for that table carry the exec_ prefix instead of
run_. Existing rows keep the ids they have - nothing rewrites them - so
both spellings coexist permanently on an upgraded install. Nothing in this
package parses a prefix and no host should; one that does must accept both.

	The reserved <donedata> key a chart writes to fail itself is now
statifier_persistence:execution_status.

	Breaking for hosts. The durable table is now statifier_executions,
and its identity column - in that table and in statifier_inputs - is now
execution_id (ADR-0011 decision 3). A new migration, V06, makes the
move on an existing database: it renames the table, both columns, both
unique indexes and the metadata GIN index in place, copying no data,
and it is a no-op on a database created at 0.12.0 or later. Run
StatifierPersistence.Ecto.Migrations.up(for: MyApp.Persistence, from: 6)
from an ordinary host migration; a fresh install gets the new names from
V01 and needs nothing extra. That one-line upgrade is for an install
already at V05: one capped below V04, which still owes V02, V03 or V04,
runs up(for: MyApp.Persistence, from: 6, version: 6) first and
then up(for: MyApp.Persistence, from: <its cap + 1>, version: 5) -
from: 2 for a host capped at V01, from: 3 at V02, from: 4 at V03 -
because V02-V04 alter the executions table, which on such a database
carries that name only once V06 has renamed it; the migration's down
mirrors the two calls in reverse,
down(for: MyApp.Persistence, from: 5, version: <its cap + 1>) and then
down(for: MyApp.Persistence, from: 6, version: 6). Rename the table in
any raw query, view,
materialized view, hand-written Ecto schema or dashboard of your own that
names it - it is statifier_executions on both paths. "In place" is exact
for the table and the columns on every backend; off Postgres, which has no
ALTER INDEX ... RENAME TO, the two unique indexes are dropped and
declared again under their new names instead, which still copies no data.

	Breaking for a host that overrides table names. The :tables key for
this table is now :executions; :runs is rejected with
ArgumentError, and no alias ships for a release. Rename the key in your
use StatifierPersistence.Ecto options. A :tables override's value is
untouched: V06 renames the columns and indexes under whatever name you
gave, and the table keeps that name.

	Rolling back drops the tables under their new names. V01-V05 are
rewritten to the new noun and drop the tables under those names, so
StatifierPersistence.Ecto.Migrations.down(for: MyApp.Persistence)
still removes everything this package owns, on a fresh install and on an
upgraded one alike. What it is not is a downgrade: to run 0.11.x again,
restore a backup or migrate up with 0.11.x's own migrations.

	An in-flight durable subchart child does not survive the upgrade. A
child created under 0.11.x carries its parent link in metadata under the
pre-0.12.0 key, and V06 renames no stored value - it is a catalog
operation and copies no data. Execution.Linkage.from_metadata/1
therefore answers :no_linkage for such a child, and its completion no
longer settles its parent's fan-out. Drain your in-flight children
before upgrading: let every durable subchart child reach a terminal
status under 0.11.x, then upgrade. Children created at 0.12.0 or later are
unaffected.

	The migration helper now knows six versions:
StatifierPersistence.Ecto.Migrations.expected_version/0 answers 6.

	The surrogate-key table map renames with the table key:
StatifierPersistence.Ecto.KeyGenerator.table/0 is now
:charts | :positions | :executions | :inputs, and the shipped UXID
generator's prefix for that table is "exec" (it was already "exec" in
0.11.x under the old key). A host with its own Ecto.KeyGenerator
implementation renames the atom it matches on.

	V06's down/1 is a no-op, so a rollback never renames the durable table
back to its pre-0.12.0 name. V01-V05 drop the tables under the execution
names on every install this package can reach at 0.12.0, and returning to
the retired names would only be meaningful under a downgrade to
pre-0.12.0 code, which is unsupported - restore from a backup instead.
This is what makes mix ecto.rollback --all work for a host that writes
one migration per package version: a conditional rename would run in its
own rollback step and the steps behind it would then name objects that
are no longer there.


Deprecated
	The pre-0.12.0 <donedata> key,
statifier_persistence:run_status, is still read in this release and is
dropped in 0.13.0: where both are present the new key wins, and reading
the old one logs one deprecation line at :debug naming the new key. Update
your charts' <param name="..."> before 0.13.0. It is the only
transitional reader this rename ships.

[0.11.0] 2026-09-08
Feature release: a durably stepped run can now report itself as it goes.
StatifierPersistence.Driver.new/3 takes an after_step: callback, fired
after every step the driver takes on a caller's behalf - a durable subchart
child's own steps and the parent's step on the answer path alike - so a host
can trace, project or checkpoint from one seam instead of wrapping each entry
point. Alongside it, StatifierPersistence.Testing.StorageConformance no
longer writes from a setup, so an adapter's own setup runs first.
Added
	StatifierPersistence.Driver.new/3 takes after_step:, a
(run_id, machine_state, effects -> any) callback fired after every step
the driver takes on a caller's behalf - a durable subchart child's own
steps and the parent's step on the answer path included, each under the id
of the run that was stepped, with the whole effect list that step produced.
It defaults to nil and may be overridden per call on create/3,
send_event/4, done_invocation/5 and failed_invocation/5.

Fixed
	StatifierPersistence.Testing.StorageConformance no longer registers a
setup that writes: the input-log cases build their fixture run inside
the case body, so a host's own setup - even one written below the
use - is no longer preceded by a write. The moduledoc states the
ordering contract a host binds against.

[0.10.0] 2026-09-06
Feature release: a durable subchart child failed from outside the
interpreter now settles its parent's pending <invoke> instead of leaving
it hanging forever. StatifierPersistence.Runs.fail/4 takes a driver:
option and answers the parent itself, and
StatifierPersistence.Driver.resolve_and_answer_parent/3 is the public
form of that answer for a caller with no drive of the child to hang it
off. Alongside it, StatifierPersistence.Ecto.Migrations.expected_version/0
names the newest migration version this package knows, for a host whose
schema is hand-written DDL and which therefore has to check for itself
that its tables are current.
Added
	StatifierPersistence.Runs.fail/4 takes a driver: option: a durable
subchart child failed from outside the interpreter now answers its
parent's <invoke> with the failure instead of leaving it pending
forever (ADR-0008's note on the outside-fail seam).
	Adds StatifierPersistence.Driver.resolve_and_answer_parent/3, the
public form of the automatic answer - resolve the parent's chart through
chart_resolver:, then answer through answer_parent/3 - for a caller
that has no drive of the child to hang it off.
	StatifierPersistence.Ecto.Migrations.expected_version/0 returns the
newest migration version this package knows, for a host whose schema is
hand-written DDL rather than a delegated migration and which therefore has
to check for itself that its tables are current. There is no
assert_version!/1 to go with it: the package records no version marker in
a repo's schema, so the comparison stays the host's - the function's docs
say why.

Documentation
	ADR-0010 takes a note answering whether a host needs the V05 input log
table at all. An adapter that does not export the optional input-log
callbacks never touches it - a host on one caps its migration at V04 in
both directions rather than carrying an empty table - while a host storing
through StatifierPersistence.Storage.Ecto needs it unconditionally,
because that adapter declares input-log support without probing.

[0.9.0] 2026-09-06
Feature release: a durably stepped run can now keep a verbatim log of every
input its interpreter saw, and a fan-out's settlement is visible in
telemetry. The storage-adapter behaviour gains three optional input-log
callbacks (supports_input_log?/1, append_input/3, list_inputs/2) and
StatifierPersistence.Runs.inputs/2 reads the log back; Storage.Ecto
implements them on Postgres and SQLite alike through migration V05, with an
input_log_cap: bound and no log at all for an adapter that does not export
the callbacks (ADR-0010, accepted). Two new events,
[:statifier_persistence, :child, :recorded] and :settled, surface the
per-child answers and the settlement decision that reach no door, and
child.answered's outcome is now the invocation's rather than the door's,
so a fan-out that failed no longer reports :done. And
Storage.Ecto.list_runs_by_metadata/2 and list_run_states_by_metadata/2
refuse cleanly with {:error, :metadata_unsupported} off Postgres instead
of raising from the driver.
Added
	Adds an optional per-run input log to the storage-adapter behaviour
(supports_input_log?/1, append_input/3, list_inputs/2): an adapter
that exports them records every input a run's interpreter saw - the
verbatim %Statifier.Event{}, the public door it entered by, and a
dense zero-based ordinal - which is what an offline replay of a durably
stepped run needs (ADR-0010).
	Adds StatifierPersistence.Runs.inputs/2 and
StatifierPersistence.Storage.input_log_supported?/1,
append_input/4 and list_inputs/2 for reading and writing that log.
	Adds migration V05, the input log table, on Postgres and SQLite alike;
StatifierPersistence.Storage.Ecto implements all three callbacks and
takes an input_log_cap: option that bounds a run's log and closes it
with a marker entry rather than truncating it silently. The default is
:infinity.
	:blob_type now reaches the new input_blob column. An event's data
is host payload, so turning the log on is a data-retention decision:
an adapter that does not export supports_input_log?/1 keeps no log
and behaves exactly as it did before.
	Adds [:statifier_persistence, :child, :recorded], once per fan-out
child answer written under the parent's settlement exclusion. Every
index but the settling one records an answer that reaches no door, so
this is the only surface those answers appear on (ADR-0009's sp-8wv
amendment).
	Adds [:statifier_persistence, :child, :settled], once per settlement
decision, carrying the invocation's policy, the :answer /
:not_yet decision, and the completed / failed / cancelled / unstarted
tallies it was decided from.
	[:statifier_persistence, :run, :step, :stop] now carries invoke_id
and child_count, nil on an ordinary drive and set on the
entry: :answer_parent step, so the step span that delivers a whole
fan-out's assembled answer is recognisable as that one.

Changed
	[:statifier_persistence, :child, :answered]'s outcome is now the
invocation's for a fan-out, not the door's: :failed when any index
failed. A fan-out always answers its parent through done_invocation/5	the failure shape is inside each entry - so the event previously said
outcome: :done for a settlement that had failed. It also gains
child_count and failed_count, both nil for a single-child
subchart, which is not an invocation with a width. A consumer counting
outcome across fan-outs will see failures it did not see before.


	StatifierPersistence.Storage.Ecto.list_runs_by_metadata/2 and
list_run_states_by_metadata/2 now return
{:error, :metadata_unsupported} on a backend that is not Postgres,
where they previously raised from the driver on jsonb containment SQL
it cannot parse. Both consult supports_metadata?/1 before issuing
anything, so a host calling the raw adapter callback gets the same clean
refusal StatifierPersistence.Storage already gave through the facade.
A behaviour change on two adapter callbacks: code rescuing the raise
sees a tagged tuple instead. Nothing changes on Postgres, and the facade
is untouched.

[0.8.0] 2026-09-06
Feature release: a chart can now report that its own run failed, and the
Ecto adapter gains room to move on large and on non-Postgres hosts. A
top-level <final> whose <donedata> sets run_status to "failed"
persists the run as :failed so :first_error settlement fires (the
ADR-0008 amendment, accepted). V04 of the DDL rebuilds V03's metadata
GIN index with CREATE INDEX CONCURRENTLY - @current_version is now 4,
and a host runs V04 as a migration of its own carrying
@disable_ddl_transaction true and @disable_migration_lock true. A host
that is not on Postgres has a documented opt-out: decline lock_run/3
with its own serialization: strategy and run the conformance suite with
--exclude postgres. And Migrations.down/1 takes from:, the ceiling a
capped migration needs to roll all the way back.
Added
	A chart can now fail its own run: settling in a top-level <final> whose
<donedata> carries statifier_persistence:run_status set to "failed"
persists the run as :failed with the failure string "failed_final",
so a :first_error fan-out cancels the failed child's siblings with no
host-side translation.
	docs/non-postgres-backends.md: the supported way to run the Ecto adapter
on a backend that is not Postgres - decline lock_run/3 with your own
serialization: strategy, what declining costs, and how to verify it.
	StatifierPersistence.Ecto.Migrations.down/1 takes from:, the version it
starts rolling back from (default: the newest this package knows), so a
migration capped with up(version: 2) caps its rollback with
down(from: 2).
	V04 of the Ecto DDL rebuilds V03's metadata GIN index with CREATE INDEX CONCURRENTLY, so a host with a large runs table gets the index without the
SHARE lock a plain build holds. Give it a migration of its own carrying
@disable_ddl_transaction true and @disable_migration_lock true - Ecto
reads those from your module, not from the helper - and call
StatifierPersistence.Ecto.Migrations.up(for: MyApp.Persistence, from: 4).
Called from an ordinary transactional migration it leaves V03's index in
place instead of raising, warning when the runs table already holds rows.
It is a no-op off Ecto.Adapters.Postgres, where V03 creates no index.

Changed
	The conformance suite tags its four Postgres-only cases @tag :postgres -
the two lock_run/3 cases and the two metadata-listing cases - so a host
running Storage.Ecto on another Ecto backend runs it green with
mix test --exclude postgres instead of forking the suite.

Fixed
	mix ecto.rollback --all no longer fails for a host that caps one
migration and takes a later version in another: without a ceiling every
down/1 started at the newest version, so the capped migration rolled the
later one's versions back a second time and failed on DDL that was already
gone. Cap the rollback with from: as above.

[0.7.2] 2026-09-06
Patch release: a fan-out whose children settle at the same time assembles
with every child's donedata present. A settlement used to read a sibling's
status as terminal while that sibling's answer was still in flight, and
assembled a completed child with a nil donedata; a settlement now records
its own answer under the parent's exclusion and waits for every child's
recorded answer, not only for every child's terminal status.
Fixed
	A fan-out invocation whose children settle concurrently no longer answers with
a nil donedata for a child that completed: a settlement waits for every
child's answer to be recorded, not only for every child's status to be
terminal, and records its own answer under the parent's exclusion.

[0.7.1] 2026-09-05
Patch release: hosts that are not on Postgres can apply the package DDL.
V03 creates its metadata GIN index only on Postgres, and the Ecto
adapter now answers supports_metadata?/1 by adapter, so a store that
could not settle a durable subchart or a fan-out is refused at open
rather than crashing partway through.
Fixed
	V03 of the Ecto migration helper is adapter-aware: the metadata GIN
jsonb_path_ops index is created (and dropped) only when the
migration's repo runs on Ecto.Adapters.Postgres. On any other adapter
it is skipped and the migration runs to completion, so a host on
another backend can apply the package DDL at all - in 0.7.0 the index
raised, the whole migration rolled back, and the outcome_blob column
went with it. The column itself is still created on every adapter, and
StatifierPersistence.Storage.Ecto.supports_run_outcome?/1 is still
true everywhere.
	StatifierPersistence.Storage.Ecto.supports_metadata?/1 now answers
false off Postgres, because both metadata queries the adapter issues
are jsonb containment SQL. StatifierPersistence.Storage's
child_listing_supported?/1 and run_states_supported?/1 consult it,
so a durable subchart or a fan-out over such a store is refused at open
(:child_listing_unsupported) rather than started and left with
children nothing could settle. Behavior on Postgres is unchanged.

[0.7.0] 2026-09-05
Feature release: a scheduler can start a Tier A fan-out through a public
door, and the N children settle once as a dense, index-ordered list instead
of each answering the parent. Hosts on the Ecto adapter run a new V03
migration.
Added
	StatifierPersistence.Driver.start_child_at/6: the public
start-with-index door a scheduler drives a Tier A fan-out through.
Starts child i of N for a parent's <invoke>, records the count and
the aggregation policy (:all or :first_error) on the child's
linkage, and is idempotent on the derived child run id, so a
re-delivered start adopts rather than duplicating. Refuses at open on a
store that could not settle the invocation afterwards.
	StatifierPersistence.Run.Linkage.new/6
and fan_out?/1: a child's
linkage can now carry its invocation's child_count and aggregation
policy (:all or :first_error), which is what marks it as one of a
fan-out's N rather than an ordinary durable subchart.

Changed
	The storage-adapter run_record gains a nullable outcome_blob: a
run's own answer, written once when it reaches a terminal status
through StatifierPersistence.Storage.update_run_status/4's new
outcome_blob: option. update_run/2 carries a stored payload forward
when the record it is given carries none, so an ordinary step never
erases one. Adapters gain two optional callbacks alongside it -
supports_run_outcome?/1 and list_run_states_by_metadata/2, the
indexed status projection - and an adapter that exports neither is
conformant unchanged.
	The Ecto adapter's V03 migration adds the outcome_blob column and a
GIN jsonb_path_ops index on metadata. A host already on V02 picks
it up with StatifierPersistence.Ecto.Migrations.up(for: MyApp, from: 3).
Run it before deploying 0.7.0, and read the README's "Upgrading to V03
before deploying 0.7.0" first: the index build is a plain
CREATE INDEX that blocks writes to the runs table for the length of
the build.
	StatifierPersistence.Driver takes a child_canceller: option: how a
:first_error settlement asks the scheduler to cancel the start jobs of
a fan-out's not-yet-started children, which have no run record for the
cascade to reach.
	A fan-out child's completion now settles instead of answering its
parent's door: its answer is stored on its own run record, and only the
settlement that finds all N indices terminal assembles the dense,
index-ordered list and answers the invocation once.
StatifierPersistence.Driver.answer_parent/3 routes a fan-out child the
same way and returns :ok for it. A child with no child_count on its
linkage - every child created before this release - is unaffected.

[0.6.0] 2026-09-02
Feature release: a durably-stepped run is observable through statifier's own
session telemetry, so the OpenTelemetry bridge produces the same spans and
effect events for a durable run as for a session-hosted one.
Added
	Durably-stepped runs now emit statifier's own [:statifier, :session, ...]
telemetry with driver: :persistence, so opentelemetry_statifier produces
the same macrostep spans and effect events for a durable run as for a
session-hosted one, with no bridge change.

[0.5.0] 2026-09-01
Feature release: the durable step is observable, and a :dispatch fun can
see the whole <invoke> it is being handed.
Added
	StatifierPersistence.Driver.dispatch_context/0 carries :invoke, the whole
Statifier.Effect.Invoke being dispatched, so a :dispatch fun can read the
element's src - the document id a subchart handler resolves its child chart
by - along with content, autoforward, and the step counters.
	StatifierPersistence.Telemetry emits the fourteen [:statifier_persistence, ...] events ADR-0009 specifies - the durable step as a :start/:stop pair,
the per-run lock wait, every storage-adapter call, identity refusals, the run
lifecycle, executor failures, and the durable-subchart seam - and events/0
returns every name for a bridge to attach to.
	Adds a direct :telemetry dependency (already present transitively through
statifier, so no lock file grows).

[0.4.0] 2026-09-01
Feature release: durable subcharts (ADR-0008) - an <invoke> may start a
child chart as an ordinary durable run, the parent rests holding no process
while the child runs, and leaving the invoking state cancels the child
subtree.
Breaking for storage adapters: run_status/0 gains a fourth terminal
value, :cancelled. An adapter that encodes run statuses by an exhaustive
match must add a clause for it before upgrading, or cancelled runs will fail
to persist. The two adapters in this package already handle it.
Added
	Durable subcharts (ADR-0008): a <invoke> whose :dispatch fun answers
{:start_child, invoke, {:invoke, invoke}} now starts the subchart as an
ordinary durable run instead of being refused, and the parent rests holding
no process for as long as the child takes.
	StatifierPersistence.Run.Linkage records a child's parent run id,
invocation id, and a mandatory pin of the child's chart identity under a
reserved key in the child's run metadata.
	StatifierPersistence.Runs.create/4 takes linkage:, and raises
ArgumentError when a host's own metadata: writes into the reserved key.
	StatifierPersistence.Driver.new/3 takes chart_resolver:, which lets a
finished child answer its parent through the existing done_invocation/5
and failed_invocation/5 doors.
	StatifierPersistence.Runs.cancel/3 and cascade_cancel/3 cancel a
parent's child subtree when it leaves the invoking state, retaining every
record and position.
	Storage adapters may export the optional list_runs_by_metadata/2, reached
through StatifierPersistence.Storage.list_runs_by_metadata/2 and
child_listing_supported?/1; a store whose adapter does not export it
refuses a durable subchart before any write.
	StatifierPersistence.Storage.InMemory implements list_runs_by_metadata/2,
which StatifierPersistence.Storage.Ecto already supported.

Changed
	StatifierPersistence.Storage.Adapter.run_status/0 gains a fourth terminal
value, :cancelled. An adapter that encodes statuses by an exhaustive match
must add a clause for it, or cancelled runs will fail to persist.
	StatifierPersistence.Run gains donedata, set only on the step that
completes a run and nil everywhere else.

[0.3.0] 2026-09-01
Feature release: an asynchronous invocation seam on the durable driver - a
dispatch may answer :pending and the run rests holding no process, with
public doors that answer the invocation later from any process or node.
Added
	StatifierPersistence.Driver's :dispatch fun may answer :pending: the
call was started asynchronously and the run rests durably with the
invocation live, holding no process (ADR-0007).
	StatifierPersistence.Driver.done_invocation/5 and
StatifierPersistence.Driver.failed_invocation/5 answer a pending
invocation later, from any process or node, building the same
done.invoke / error.communication.invoke events a live
Statifier.Session builds. An answer for an invocation the chart has
cancelled is {:discarded, run}, decided from the persisted position
inside the run's serialization strategy.
	StatifierPersistence.Runs.step/5 accepts an event builder - a fun over
the loaded position returning {:ok, event} or :discard - anywhere it
accepts a Statifier.Event.

Changed
	The context handed to a :dispatch fun carries invoke_id, the
invocation id an asynchronous host keys its work by and hands back to the
re-entry doors.

[0.2.0] 2026-08-31
Feature release: a durable run-to-quiescence driver, opaque run metadata,
and a custom blob type for encryption at rest.
Added
	StatifierPersistence.Driver drives a durable run to quiescence over
StatifierPersistence.Runs: it performs each <invoke> through a
host-supplied dispatch fun inside the step that emitted it, then steps
every answer back in until the chart rests. Hosts that hand-rolled this
loop can delete it.
	StatifierPersistence.Driver builds an invocation's answer events -
done.invoke.<id> and error.communication.invoke.<id>, origin and
origintype included - field for field from Statifier.Session's own
done_invocation/3 and failed_invocation/3, so a chart sees the same
event in a session and out of storage. A conformance test answers one
document both ways and compares what each chart saw.
	StatifierPersistence.Runs.create/4 and
StatifierPersistence.Storage.insert_run/5 accept an optional
metadata: map of string keys, stored opaquely beside the run record
and returned by fetch_run/2 unchanged (ADR-0006). Host identities
only, never personal data: blob encryption does not reach this column.
	StatifierPersistence.Storage.Adapter gains the optional
supports_metadata?/1 callback and a metadata field on run_record.
An adapter that does not export it refuses a non-empty map at create
with {:error, :metadata_unsupported}; an empty or absent map is never
refused, so every existing adapter stays conformant unchanged.
	StatifierPersistence.Storage.metadata_supported?/1 and
check_metadata/2 report whether a store's adapter can hold metadata,
without writing anything.
	StatifierPersistence.Storage.Ecto.list_runs_by_metadata/2 lists the
runs whose metadata contains every given key/value pair.
	Migration V02 adds a nullable jsonb metadata column to the runs
table, and StatifierPersistence.Ecto.Migrations.up/1 accepts from:
so a host already on V01 applies later versions in its own second
migration.
	StatifierPersistence.Testing.StorageConformance gains metadata cases:
a conformant adapter either round-trips the map or refuses it at open,
and never silently drops it.
	use StatifierPersistence.Ecto accepts a :blob_type option to put a custom Ecto type on the three blob columns (identity_blob, chart_blob, position_blob), enabling encryption at rest with no wrapping adapter.

Changed
	Requires statifier ~> 2.2 and >= 2.2.1 rather than ~> 2.0: 2.2.1 is
the first release carrying the queue-discard-on-exit fix the completion
conformance cases need. (An interim git-ref pin served between 2.2.0 and
that release.)

Fixed
	A run whose top-level <final> is reached while sibling done.state.* events
are still queued now persists as completed, instead of raising
"loop bug: non-quiescent MachineState reached the persist tail". The same
holds for a top-level <final> whose <donedata> expression fails.
	StatifierPersistence.Runs.create/4 passes only its metadata: pair to
StatifierPersistence.Storage.check_metadata/2, whose contract is the
narrower [Storage.run_write_opt()]. Handing the whole option list over
made dialyzer derive a success typing for create/4 that accepted no
executor: at all, so an embedder had to suppress "will never return" on
every correct call; that suppression can now be deleted.

[0.1.3] 2026-08-27
Docs release: README and guide refresh onto the family's canonical example
domains. No library code changes.
Changed
	The README now walks a full worked run in the card-processing domain -
load, step, execute effects, persist - and continues it across a restart,
with a new module map; the examples are executed by a test so they cannot
drift from the real API.
	Example domains follow the family rule: card processing and the signup
wizard with A/B testing only.
	Agent tooling: gate attestation points at mix quality.verify (shipped
by ex_quality 0.14) instead of a retired local task.

[0.1.2] 2026-08-24
Docs release: the hexdocs/README overhaul from PR #20. No library code changes.
Changed
	Hexdocs no longer publishes the ADRs: the ADR extras and their
groups_for_extras entry are removed, so the published docs are the README,
this changelog, and the restart-demo guide.
	ex_doc is pinned to ~> 0.40, and CHANGELOG.md is listed in
skip_undefined_reference_warnings_on; mix docs now completes with zero
warnings.
	The README gains the standard badge row (CI, hex.pm version/downloads,
hexdocs, license) and a documentation index line linking the published
restart-demo guide.

[0.1.1] 2026-08-24
Patch release: the key-generator compile-race fix from PR #18.
Fixed
	Custom key-generator validation in use StatifierPersistence.Ecto no longer
fails spuriously when the generator module is still being compiled by the
host's parallel compiler; validation now waits for in-flight compilation
(Code.ensure_compiled/1) instead of checking Code.ensure_loaded?/1.

[0.1.0] 2026-08-22
First release: the persistence-first execution loop for the
statifier statechart engine - load a
persisted position, step it, execute the effects, persist - packaged as a
storage-adapter behaviour with an identity guard, an in-memory reference
adapter, a run lifecycle, and an Ecto/Postgres layer, all covered by one
conformance suite downstream adapters inherit.
Added
	StatifierPersistence.Storage.Adapter, the storage contract, including
run records: insert_run/2, fetch_run/2, and update_run/2 callbacks
with run_record/run_status types and the :run_exists /
:run_not_found error arms; StatifierPersistence.Storage.InMemory is
the reference implementation.
	Guarded run access on the facade: StatifierPersistence.Storage.insert_run/5,
update_run/5, fetch_run/2, and load_run_position/3 (identity-guarded,
with the :run_position_missing arm for a run persisted without a
position).
	Run-record conformance tests in
StatifierPersistence.Testing.StorageConformance, so downstream adapters
inherit the same contract checks.
	The run lifecycle as a library: StatifierPersistence.Runs.create/4 and
step/5 drive the load -> re-stamp -> step -> execute -> persist loop
over durable run records, handing effects to a host-supplied
StatifierPersistence.Executor (behaviour or arity-2 fun) and returning
the host-facing StatifierPersistence.Run struct; events to a terminal
run come back as {:discarded, run}.
	Failure semantics on the loop: executor failures on actionable effects
re-enter the chart as error.communication events (single wave per step,
observational failures discarded); effect execution is at-least-once, with
a failed persist re-driving the same event and re-emitting the same
effects under identical deterministic keys; budget exhaustion persists a
:failed run (position untouched) and returns
{:error, {:budget_exhausted, payload}}.
	StatifierPersistence.Runs.fail/4, the host-driven abandonment: marks an
active run :failed with a reason, leaves the stored position untouched,
and discards on a terminal run - backed by the status-only writer
StatifierPersistence.Storage.update_run_status/4.
	Pluggable per-run serialization: the StatifierPersistence.Serialization
behaviour (with_run/3), selected per lifecycle call with
serialization: {module, config} on Runs.create/4, step/5, and
fail/4. The default strategy,
StatifierPersistence.Serialization.AdapterLock, delegates to the
optional adapter callback
StatifierPersistence.Storage.Adapter.lock_run/3 (implemented by
InMemory, conformance-tested when exported) and refuses with
{:error, {:serialization, :not_supported}} when the adapter does not
export it.
	use StatifierPersistence.Ecto: compile-time configuration on the host's
module (repo:, key:, table_prefix:, tables:, prefix:) that
defines Chart, Position, and Run schema modules and exposes the
resolved config via __statifier_persistence__/1. Requires the optional
ecto_sql dependency.
	StatifierPersistence.Ecto.KeyGenerator: the behaviour a surrogate-key
scheme implements, with :uxid (default), :uuid (UUIDv7), :bigserial,
and {module, opts} resolved through resolve/1.
	StatifierPersistence.Ecto.Migrations: the versioned migrations helper
(up/1, down/1, taking for: HostModule or the same literal options
use takes) that creates the charts/positions/runs tables from the
same resolved config the schemas use.
	StatifierPersistence.Storage.Ecto: the Postgres storage adapter over
the schemas a host generates with use StatifierPersistence.Ecto
(Storage.new(Storage.Ecto, persistence: MyApp.Persistence)). Passes
the same conformance suite as the in-memory reference adapter; engine
identities stored verbatim; :run_exists enforced atomically by the
unique index.
	Storage.Ecto.isolate/1: with sandbox: true, wraps each test in its
own Ecto.Adapters.SQL.Sandbox checkout - the hook host test suites
(and this package's conformance suite) isolate through.
	Storage.Ecto.lock_run/3: per-run mutual exclusion as a
transaction-scoped pg_advisory_xact_lock plus a SELECT ... FOR UPDATE row lock (ADR-0004 as amended), consumed by
Serialization.AdapterLock.
	uxid is a required dependency (the default key scheme works out of
the box); ecto_sql is optional and the package compiles without it.



  

    How to persist an execution and resume it in another process

This guide shows you how to store an execution after every step and carry it
on from another process, after a restart or a deploy, with nothing but its
execution id. The example lends a copy of a book to a patron: check the copy
for holds before it goes out, keep it on loan until it comes due, and close the
loan when it is returned. The whole execution is four calls, and no process
holds the chart between them.
Define the chart
alias Statifier.{Chart, Event, Machine, MachineState}
alias Statifier.Invoke.Types, as: InvokeTypes
alias Statifier.Send.Types, as: SendTypes
alias StatifierPersistence.{Executions, Storage}

source = """
<scxml xmlns="http://www.w3.org/2005/07/scxml" version="1.0" initial="checking_holds">
  <state id="checking_holds">
    <invoke type="myapp:check_holds" id="check_holds"/>
    <transition event="done.invoke.check_holds" target="on_loan"/>
  </state>
  <state id="on_loan">
    <transition event="loan.due" target="due"/>
  </state>
  <state id="due">
    <transition event="loan.returned" target="returned"/>
  </state>
  <final id="returned"/>
</scxml>
"""
Store the compiled chart
Compile the chart once and store its bytes under its own content hash.
Nothing is keyed by a name you choose: the identity comes off the compiled
Machine, which is what makes the guard unskippable.
{:ok, machine} = Statifier.compile(source)
{:ok, chart_blob} = Chart.to_binary(machine)

{:ok, store} = Storage.new(StatifierPersistence.Storage.InMemory, [])
:ok = Storage.save_chart(store, machine, chart_blob)
Connect your host to the effects
Every effect a step emits reaches your host through one seam: a module
implementing StatifierPersistence.Executor, or an arity-2 fun. Effects
arrive one at a time, in list order, as {tag, payload} tuples. This one does
the least a real host could do with the hold check:
executor = fn
  {:invoke, %Statifier.Effect.Invoke{type: "myapp:check_holds"} = invoke}, ctx ->
    # your own hold check, keyed for idempotency by execution and invocation
    MyApp.Holds.check(ctx.execution_id, invoke.invoke_id)
    :ok

  _effect, _ctx ->
    :ok
end

stamps = [
  invoke_types: InvokeTypes.new(types: ["myapp:check_holds"]),
  send_types: SendTypes.from_send_types(%{"myapp:remind" => MyApp.Reminders})
]

opts = [executor: executor] ++ stamps
invoke_types: and send_types: are your host's registrations: the
<invoke> and <send> types it implements beyond the built-in ones. They are
stamped onto the position rather than stored with it, so pass them on every
call. A <send> whose type is not registered is rejected with
error.execution. The third stamp, routes:, is a per-step claim about which
<send> targets are live; this chart sends nothing, so leave it unset, which
means "no determination made".
Create the execution
Call create/4. It initializes the chart, hands the resulting effects to the
executor, and persists the quiescent position under an execution id you
choose - here the loan's own key.
Pass the registrations inside initialize:. A create has no stored position
to stamp, so it reads them only from there; passed beside executor: on this
call they would be ignored, and the <invoke> in the initial configuration
would go out unregistered.
{:ok, execution, state} =
  Executions.create(store, "loan_01H8", machine, executor: executor, initialize: stamps)

#=> execution.status == :active, active leaf state "checking_holds"
Step the execution with each event
Deliver each later event with one step/5: liveness check, guarded load,
step, effects out through the seam, persist. Between calls there is no live
process and no in-memory position - only the execution record.
{:ok, execution, state} =
  Executions.step(
    store,
    "loan_01H8",
    machine,
    Event.external("done.invoke.check_holds", invokeid: "check_holds"),
    opts
  )

#=> execution.status == :active, active leaf state "on_loan"
Resume it in another process
Nothing above kept state in the beam, so a restart or a deploy in the middle
of the execution changes nothing about how it continues. Given only the
execution id, fetch the record, fetch the chart bytes it names, and recompile:
{:ok, record} = Storage.fetch_execution(store, "loan_01H8")
{:ok, %{chart_blob: blob}} = Storage.fetch_chart(store, record.content_hash)
{:ok, rebooted} = Chart.from_binary(blob)
Step with rebooted, the machine compiled afresh from the stored bytes, not
one carried over from before the restart. A position is only meaningful
against the exact chart revision that produced it, because Statifier interns
state ids to indices at compile time, and the identity guard enforces that on
every load: step an execution with a machine compiled from a changed chart
and it refuses with {:error, {:identity_mismatch, stored, supplied}} rather
than silently resuming the wrong configuration.
{:ok, execution, state} =
  Executions.step(store, "loan_01H8", rebooted, Event.external("loan.due"), opts)

#=> execution.status == :active, active leaf state "due"
{:ok, execution, state} =
  Executions.step(store, "loan_01H8", rebooted, Event.external("loan.returned"), opts)

#=> execution.status == :completed, no active leaf states
:completed is reached only by the chart reaching a final state - the
lifecycle consumes the interpreter's :done itself and never hands it to
your executor. To end an execution from the host instead, call
Executions.fail/4, the one host-driven terminal transition. A step
delivered to a terminal execution comes back {:discarded, execution} rather
than raising.
Read the configuration back
To read the configuration back as state ids, as the snippets' comments show
it:
state
|> MachineState.active_leaf_states()
|> Enum.map(&Machine.id(state.machine, &1))
|> Enum.sort()
What stays your host's job
Two things the loop deliberately does not do. Effect delivery is
at-least-once: a crash between step and persist re-drives the same event and
re-emits the same effects with identical deterministic keys, and the loop
never dedupes - make your effect handling idempotent on that key. And a
resumed execution restores position, not liveness: re-establish pending
timers and in-flight invocations from your own durable rows.
Surviving a restart walks a demo embedder through both.
The modules this guide uses
	Module	Role
	StatifierPersistence.Storage	The identity-guarded facade: charts, positions, execution records. Every load is guarded; there is no unguarded path
	StatifierPersistence.Storage.Adapter	The behaviour a backing store implements. Storage.InMemory is the reference one, Storage.Ecto the Postgres one (on another backend, minus the lock and the listings)
	StatifierPersistence.Executions	The lifecycle: create/4, step/5, fail/4, in ADR-0004's fixed order
	StatifierPersistence.Driver	Drive-to-quiescence over Executions: performs the chart's <invoke> calls and steps each answer back in
	StatifierPersistence.Executor	The seam every effect crosses on its way to your host
	StatifierPersistence.Retention	prune/3: clears the position blob and input log of every execution that ended before a cutoff you choose, and keeps the row (what a finished execution leaves behind)
	StatifierPersistence.Serialization	The per-execution ordering strategy the fetch-to-persist tail runs inside; defaults to the adapter's own lock_execution/3
	StatifierPersistence.Testing.StorageConformance	The conformance suite - point it at your own adapter to hold it to the same bar



  

    How to drive a chart that calls out

This guide shows you how to run an execution whose chart calls out to your
host: it invokes a service and waits for the answer. The example is the loan
chart from How to persist an execution and resume it in
another process, which invokes a hold check when a
copy of a book is lent to a patron.
Executions steps an execution once. A chart that invokes a service is not
finished when that step returns - it is waiting for an answer it cannot fetch
for itself, and every host that has embedded this package has written the
same loop on top. StatifierPersistence.Driver is that loop.
Before you start
The snippets below use two values the persist-and-resume guide makes: store
and machine, the storage handle and the compiled loan chart you stored under
its content hash (its "Store the compiled chart" step). You also need
execution_id, the id you choose for the loan, such as "loan_01H8". The
snippets use the Statifier.Invoke.Types and Statifier.Send.Types modules
by their full names.
Build the driver
Give Driver.new/3 the store, the machine and the seams to your host:
driver =
  StatifierPersistence.Driver.new(store, machine,
    dispatch: fn type, params, _context -> MyApp.Holds.perform(type, params) end,
    effects: fn effect, _context -> MyApp.Timers.consume(effect) end,
    invoke_types: Statifier.Invoke.Types.new(types: ["myapp:check_holds"]),
    send_types: Statifier.Send.Types.from_send_types(%{"myapp:remind" => MyApp.Reminders}),
    serialization: {MyApp.ExecutionLock, MyApp.ExecutionLock}
  )
The two registrations, invoke_types: and send_types:, are given once, to
new/3: the driver carries them inside initialize: on the create and
stamps them on every step after it.
Create the execution and send it events
{:ok, execution, state} = StatifierPersistence.Driver.create(driver, execution_id)

{:ok, execution, state} =
  StatifierPersistence.Driver.send_event(
    driver,
    execution_id,
    Statifier.Event.external("loan.due")
  )
One call is one durable step, every effect through your effects: executor,
every <invoke> through your dispatch: fun inside that same step, and then
one further durable step per answer until the chart rests.
{:ok, donedata} from dispatch: answers done.invoke.<id>;
{:error, failure} answers error.communication.invoke.<id> with
Statifier.Session.failed_invocation/3's own reason/attempts/detail
payload, and means permanently failed rather than "retry".
Both events are built field for field from the two doors Statifier.Session
gives a handler-backed invocation's host, origin and origintype included,
so the same chart sees the same event whether it runs in a session or out of
storage. That is asserted rather than claimed:
test/statifier_persistence/driver_session_conformance_test.exs answers one
document both ways and compares the _event each chart saw.
An answer whose invocation the chart has since cancelled is dropped, per spec
6.4.3, and a chart whose answer re-arms its own call is bounded by
max_turns: rather than driven forever.
Register guard functions
If a chart's cond and expr may call guard functions your host registers
(statifier's :function_providers), give function_providers: to new/3 the
same way. The driver stamps the list on the create and on every step, so a
resumed execution evaluates them with no call to
Statifier.MachineState.put_function_providers/2 of your own. A durable
subchart child the driver creates does not inherit the list.
A list that does not resolve is refused with
{:error, {:function_providers, reason}} before any lock, load or write.
start_child_at/6, the fan-out door, refuses it in its own shape,
{:refused, {:function_providers, reason}}, before any child is created.
Fan one invocation out over N children
A durable subchart is one child per <invoke>, created inside the parent's
own step. An <invoke> that maps over a list is N of them - say, one child
per copy on a patron's reading list - and N creates cannot hold the parent's
exclusion, so the children are started afterwards: one call per child, from
whatever job picks it up.
StatifierPersistence.Driver.start_child_at(driver, parent_execution_id, effect, index, count,
  policy: :all
)
effect is the resolved Statifier.Effect.Invoke (or the whole
{:start_child, resolved, {:invoke, invoke}} instruction), index is the
child's 0-based position, and count is N. The call is idempotent on the
child's derived execution id, so a re-delivered start adopts the child it
already created instead of making a second one. Scheduling those calls is a
job runner's business, not this package's.
Each child then runs as an ordinary execution. When one reaches a terminal
status its answer is stored on its own execution record, and a settlement
section under the parent's exclusion asks - through an indexed status
projection, never a listing of whole records - whether all N have. Only the
settlement that finds them all terminal assembles the dense, index-ordered
list and answers the parent's ordinary door, once:
[
  %{"index" => 0, "status" => "completed", "donedata" => %{"id" => "copy_1"}},
  %{"index" => 1, "status" => "failed", "failure" => %{"reason" => "on_hold", ...}},
  %{"index" => 2, "status" => "cancelled"}
]
Cancel the rest when one child fails
policy: :first_error cancels the rest as soon as one child fails: the
started siblings through the cascading cancel, and the ones whose start job
has not run yet through the child_canceller: seam, which is handed the
parent execution id, the invocation id, and the indices with no execution.
Both kinds read "cancelled" at their index in the same list.
Let a child fail on its own word
A child fails on its own word, with no host in the loop, by settling in a
failure-classed final - a top-level <final> whose <donedata> carries
the reserved key statifier_persistence:execution_status set to "failed":
<final id="on_hold">
  <donedata>
    <param name="statifier_persistence:execution_status" expr="'failed'"/>
    <param name="reason" expr="hold_reason"/>
  </donedata>
</final>
That step is an ordinary successful one; the execution record takes :failed
with the failure string "failed_final", and the whole <donedata> - tag
included, alongside whatever else the final carries - reaches the parent's
list verbatim. Macrostep-budget exhaustion is the other route to :failed,
and the failure string is what tells the two apart. An unhandled error.*
event is not a route: a chart that cannot continue stays :active until its
author routes the error to a final. See StatifierPersistence.Executions for
the full rule.
Before 0.12.0 that key was spelled statifier_persistence:run_status. Both
spellings are read for one release: in 0.12.0 the new key wins where both are
present and the old one logs a deprecation line, and 0.13.0 reads only
statifier_persistence:execution_status (ADR-0011 decision 4).
Check your adapter can settle children
An adapter that cannot store a child's answer, or cannot answer the status
projection, is refused at open - a child whose invocation could never be
settled is not started. On the Ecto adapter both arrive with the V03
migration.


  

    How to set up the Ecto adapter

This guide shows you how to put the Postgres-backed storage adapter under
your own Ecto repo: configure a persistence module, migrate, and build the
guarded store the rest of the package works through. The store it builds is
the one How to persist an execution and resume it in another
process uses with the in-memory adapter, so a host
that has followed that guide swaps one new/2 call.
Before you start
You need ecto_sql in your dependencies (it is optional for this package,
see the README's Installation section) and an Ecto repo, called MyApp.Repo
below. A database that an older release of this package already migrated,
before 0.13, needs the steps in Upgrading a host from 0.13 to
0.25.0 first.
Configure a persistence module
Define a module that says which repo holds the tables:
defmodule MyApp.Persistence do
  use StatifierPersistence.Ecto, repo: MyApp.Repo
end
Migrate
Add one migration that calls the versioned helper:
defmodule MyApp.Repo.Migrations.AddStatifierPersistence do
  use Ecto.Migration
  def up, do: StatifierPersistence.Ecto.Migrations.up(for: MyApp.Persistence)
  def down, do: StatifierPersistence.Ecto.Migrations.down(for: MyApp.Persistence)
end
One migration covers every version of the package DDL on a fresh database.
Pick up later versions on a database you already migrated
If you already ran that migration when this package shipped only V01, pick
the later versions up with a second ordinary migration rather than
re-running the first:
defmodule MyApp.Repo.Migrations.AddStatifierPersistenceExecutionMetadata do
  use Ecto.Migration
  def up, do: StatifierPersistence.Ecto.Migrations.up(for: MyApp.Persistence, from: 2)
  def down, do: StatifierPersistence.Ecto.Migrations.down(for: MyApp.Persistence, version: 2)
end
from: says where a call starts and version: where it ends, in both
directions, so a migration's two calls always cover the same span: up
from from: (default V01) up to version: (default the newest), down
from from: (default the newest) back to version: (default V01). A
migration that caps one end caps the other to match - Upgrading a host from
0.13 to 0.25.0 shows
the case that bites.
Build the guarded store
Hand the persistence module to StatifierPersistence.Storage.new/2:
{:ok, store} =
  StatifierPersistence.Storage.new(
    StatifierPersistence.Storage.Ecto,
    persistence: MyApp.Persistence
  )
The adapter passes the same conformance suite the in-memory reference does
(StatifierPersistence.Testing.StorageConformance - point it at your own
adapter to hold it to the identical bar), stores engine identities
verbatim, and implements the optional per-execution lock_execution/3 as a
transaction-scoped advisory-plus-row lock (ADR-0004 as amended).
Isolate each test
In your test suite, pass sandbox: true so each test runs in its own
Ecto.Adapters.SQL.Sandbox checkout via the adapter's isolate/1.
Run on a backend that is not Postgres
The adapter is written against Postgres, and only three of its callbacks are
Postgres SQL: lock_execution/3 and the two metadata listings. A host on
SQLite or another backend declines the lock callback by passing its own
serialization: {module, config} strategy, and must not leave the default
in place, which reaches the Postgres-only lock_execution/3 and raises
mid-execution. Run the shipped suite with mix test --exclude postgres to
skip the five conformance cases those callbacks generate.
How to run the Ecto adapter on a backend that is not
Postgres is the full guide: what is
Postgres-only and why, how to write the strategy, what declining costs, and
how to verify your own setup.


  

    How to list executions by host scope and record inputs for replay

This guide shows you how to do two things the Ecto adapter supports beside
the core store: tag an execution with your own scope ids and list executions
by them, and keep a log of the events an execution was handed so it can be
replayed. The example is a library loan: one execution per loan of a copy to a
patron, and a circulation screen that lists every loan for one branch. Both
parts assume a store built as in How to set up the Ecto
adapter.
List executions by host scope
An execution record carries engine identities and opaque blobs. Nothing on it
answers the question a multi-tenant host asks first - "list the executions for
scope X" - so an execution can carry one optional, opaque metadata map,
stored beside it and handed back unchanged (ADR-0006).
Tag the execution at create
Tag the execution with the scope ids your host already keys its own tables by:
{:ok, execution, _machine_state} =
  StatifierPersistence.Executions.create(store, "loan_01H8", machine,
    executor: MyApp.Executor,
    metadata: %{
      "tenant_id" => "lib_01H8X",
      "branch_id" => "branch_4471"
    }
  )
List by an equality match
Read the executions back with an equality match on every pair:
{:ok, executions} =
  StatifierPersistence.Storage.Ecto.list_executions_by_metadata(store.opts, %{
    "branch_id" => "branch_4471"
  })
Equality on all given pairs is the whole query surface: no ranges, no partial
matches, no ordering guarantee. Anything richer is a query you write against
your own column - the table name is yours to configure, so that is a supported
thing to do. The V02 migration adds the column as nullable jsonb with no
index of its own, because which pairs you query by is your call. V03 (see
Upgrading a host from 0.13 to 0.25.0) adds the one
containment index this package's own settlement query needs, a GIN
jsonb_path_ops index on the whole column; an expression index on particular
keys, or the wider jsonb_ops operator set, is still yours to add when the
volume asks.
Keep identities in the map, never personal data
Keys and values are host identities - a tenant id, a branch id, a correlation
id - and never a patron's name, an email address, a postal address, a card
number (a library card or a payment card), or any other personal data. This is
a rule of the contract, not advice: :blob_type encryption covers the payload
columns (identity_blob, chart_blob, position_blob, outcome_blob, and
the input log's input_blob) and does not reach this one, so anything you file
here is at rest in the clear no matter how the blobs are configured. The map is
opaque to this package by design, so nothing here can inspect a value and
reject it - the rule is kept by you.
Handle an adapter that refuses the map
An adapter that cannot store the map refuses a non-empty one at the create with
{:error, :metadata_unsupported}, so you learn on the first call rather than
finding a silently dropped scope later. An empty or absent map is never
refused. The shipped in-memory and Ecto adapters both support it; a third-party
adapter that does not is still conformant, and the conformance suite tests both
answers. The Ecto adapter refuses at the same point for a value jsonb cannot
hold - a tuple, an atom, a pid, or a binary that is not valid UTF-8 - rather
than storing something that is not what you handed it. The map is write-once:
it is set at create and a later step or abandonment carries it forward
untouched.
Scope the charts yourself
An execution is the only thing this package scopes for you, and only through
that map. A chart is not: StatifierPersistence.Storage.save_chart/3 keys a
chart on its content hash alone, so two branches storing byte-identical charts
share one chart row. Tenant-qualify your own per-chart rows in your own tables
	folding a namespace into the hash would change what a chart's identity is,
which is statifier-ex's contract and not an option this package offers.

Record an execution's inputs for replay
A durably stepped execution stores a chart, a position and an execution
record, and none of them is an input. The position is the execution's
current configuration, overwritten on every step, so by construction the
history an offline replay needs is destroyed by the mechanism that makes the
execution durable. An optional per-execution input log closes that gap
(ADR-0010).
Ask whether the adapter keeps a log
The log is opt-in by export, exactly as the metadata map is: an adapter that
exports supports_input_log?/1 and answers true keeps one, and an adapter
that does not stores no inputs and behaves exactly as it did before. Nothing
refuses an execution over it - a diagnostic facility must not break the
execution it is diagnosing - so ask before you rely on it:
StatifierPersistence.Storage.input_log_supported?(store)
Read the log
The Ecto adapter keeps the log on every backend, in the V05 table. Each entry
is the %Statifier.Event{} the interpreter was handed, verbatim, stamped with
the public door it entered by and a dense zero-based ordinal:
{:ok, entries} = StatifierPersistence.Executions.inputs(store, "exec_1")

Enum.map(entries, &{&1.seq, &1.door, &1.event.name})
#=> [{0, "step", "advance"}, {1, "answer_parent", "done.invoke.call"}]
One log belongs to one execution. A durable subchart's child is an ordinary
execution, so it has its own log; the parent's holds the answer it saw at the
answer_parent door, and not the child's inputs. Only inputs an interpreter
actually saw are recorded - a delivery to a terminal execution, or to an
invocation the chart has since cancelled, is discarded and appends nothing,
because a replay that applied it would produce a different execution than the
one that happened.
Decide to turn it on as a retention choice
Turning the log on is a data-retention decision, not a debugging switch. Chart,
position and identity blobs are engine-shaped; an event's data is your own
values, and this is the first thing this package stores that can hold personal
data, such as a patron's contact details or a card number. So input_blob is a
blob in the :blob_type sense (see How to encrypt the blob columns and place
host columns), and
it is not the metadata map, which stays in the clear by design.
Cap how much accumulates
Bound how much accumulates with a per-execution cap declared where every other
adapter setting is:
{:ok, store} =
  StatifierPersistence.Storage.new(
    StatifierPersistence.Storage.Ecto,
    persistence: MyApp.Persistence,
    input_log_cap: 500
  )
The default is :infinity; a bounded default would be this package silently
truncating your log. Past the cap the log closes itself: the last slot is
written as a marker entry whose event is nil, every later append is
refused, and the step itself succeeds and the execution carries on. The marker
is the point - a truncated log that looked complete would satisfy every check a
replay makes while replaying an execution that never happened.
Replay the log
The replay itself is statifier_ui's (StatifierUI.Trace.Replay.from_events/4);
ADR-0010 decision 8 names the mapping from a stored entry to what that function
takes, and nothing in this package depends on statifier_ui to say so.


  

    How to step inside a caller's transaction

This guide shows you how to make an execution's writes and your own rows
commit together on the Ecto adapter: by stepping inside a transaction you
open, by having your executor write its timer rows in the step's own
transaction, and by delivering events from more than one process while a
step is in flight. The example is a library loan: one execution per loan of a
copy to a patron, a loan row of your own that maps the copy's barcode to the
loan's execution id, and a reminder table your executor fills with the
loan's delayed sends. Every part assumes a store built as in How to set up
the Ecto adapter.
Write your own rows in the same transaction as a step
When you keep rows of your own beside an execution - the loan row that maps
a copy's barcode to the loan's execution id, say - open one transaction on
your own repo and call Executions.create/4 and Executions.step/5 inside
it, from the same process. The two doors then write through your
transaction rather than one of their own. Build the store over your own
repo: its persistence module's repo: is MyApp.Repo, as in How to set up
the Ecto adapter.
MyApp.Repo.transaction(fn ->
  {:ok, _execution, _state} =
    StatifierPersistence.Executions.create(store, execution_id, machine, executor: MyApp.Executor)

  {:ok, _execution, _state} =
    StatifierPersistence.Executions.step(store, execution_id, machine, event, executor: MyApp.Executor)

  # ... your own writes: the loan row for the copy's barcode ...
end)
This works because lock_execution/3 opens its transaction with
repo.transaction/1, and Ecto runs a transaction opened on the same repo
in the same process as part of the one already open.
What to expect from the transaction
The contract, pinned by
test/statifier_persistence/ecto/caller_transaction_test.exs against real
Postgres:
	Which doors. create/4 and step/5, called directly, over the
Ecto adapter and the default serialization. A rollback leaves no
execution row and no input log row behind; a commit keeps the
execution and the input row step/5 wrote, and later steps append
after it as usual. The StatifierPersistence.Driver doors are not
part of this contract: a child's drive answers its parent after its
own exclusion is released (Executions.cascade_cancel/3's doc says
why that order matters), and inside a caller's transaction nothing is
released before the commit. (The two sentences on the Driver doors are
read from the code, not pinned by that test.)
	Effects fire before the commit. Both doors hand their effects to
the executor before they write the execution record, and neither waits
for your transaction. A rollback does not un-fire an effect: whatever the
executor did outside the repo has happened. Only writes the executor
itself makes through the same repo, from the calling process, join the
transaction and roll back with it (Ecto's ordinary rule, not this
package's).
	The lock joins the outer transaction. The per-execution advisory
lock and row lock are transaction-scoped, so inside your transaction
they are held until you commit or roll back, not until the door
returns. Another connection stepping the same execution waits for your
commit. A caller that touches two executions in one transaction holds
both exclusions to the end, and the order it takes them in is the
caller's to keep consistent. (That last sentence, on two executions in
one transaction, is read from the code, not pinned by that test.)

Treat an :execution_exists refusal as the end of the transaction
create/4 returns {:error, :execution_exists} for an id that already
exists, but the refusal is a failed INSERT on the unique index, and
Postgres refuses every later statement in that transaction. Your
transaction ends in {:error, :rollback} and its other writes are rolled
back. Retry the lookup in a new transaction. The refused create has also
already fired its initialize effects, exactly as it does outside a caller's
transaction. (Pinned by the same test.)
Commit timer rows with the step's position
When you keep the loan's delayed sends in your own table - the rows you
re-arm after a restart, such as a hold-expiry reminder, and the rows a
<cancel> removes when the patron picks the copy up - commit those writes
in the same transaction as the position of the step that produced them.
statifier-ex's ADR-0074 decision 2 states the rule and what each split
order loses: a position saved before its cancel's removal can leave the
cancelled send pending under a position that will never run the <cancel>
again, so the send fires.
Write the rows from the executor, through the same repo
On the Ecto adapter, under the default serialization, the join holds by
construction when the executor writes its timer rows through the same repo,
from the process that called the door. A step's effects reach the executor
before the new position is written (the StatifierPersistence.Executor.execute/2
doc), and both run inside the one transaction lock_execution/3 opens with
repo.transaction/1. While that transaction is open, any write through the
same repo in the same process, or a nested transaction on it, runs on the
connection the step's transaction holds (Ecto's ordinary rule, not this
package's). The executor needs no transaction of its own: its writes commit
or roll back with the position.
defmodule MyApp.Executor do
  @behaviour StatifierPersistence.Executor

  @impl true
  def execute({:send_delayed, delayed}, context) do
    # Keyed by {execution_id, ordinal}: a re-driven step re-emits the
    # same ordinal, so the insert is idempotent.
    MyApp.LoanReminders.arm(context.execution_id, delayed)
  end

  def execute({:cancel, cancel}, context) do
    MyApp.LoanReminders.cancel(context.execution_id, cancel.send_id)
  end

  def execute(_effect, _context), do: :ok
end
Here MyApp.LoanReminders writes through MyApp.Repo, the repo the store's
persistence module names. Pinned by
test/statifier_persistence/ecto/step_timer_store_transaction_test.exs
against real Postgres:
	A crash after a step's cancel leaves both halves as they were. When
the step raises after the executor has removed the cancelled row and
before the position is written, the row is still pending and the saved
position is still the one before the step. Re-driven without the crash,
the step commits the removal and the new position together.
	A crash after a create's delayed-send insert leaves neither. No
timer row and no execution row are committed.

Key the rows for a failed save and a re-driven step
When the position save that follows a step's effects answers an error, and
lock_execution/3 opened the transaction itself, the transaction rolls
back with the executor's writes in it and the step still answers the save's
error; redelivered, the whole step runs again. Every other answer the step's
body returns commits: a budget-exhausted step answers
{:error, {:budget_exhausted, payload}} after its :failed record and your
rows are written. Inside a transaction of your own the step answers the same
error and commits nothing on its own: the rollback, to a savepoint or of the
whole transaction, is yours. (Pinned by the same test, all three cases.)
Effect delivery is at-least-once either way: key the rows so a re-driven
step's re-emitted effects find them (a re-emitted cancel that matches
nothing is a no-op).
Check that the join is yours to provide
Each case below is read from the code, not pinned by that test, except the
one sentence the first case names:
	Another serialization strategy. A host's own serialization: strategy
replaces lock_execution/3, and this package opens no transaction of its
own around the step, so the join is whatever that strategy provides. (That
a failed position save under your own strategy answers the same error and
commits is pinned by the same test.)
	The in-memory adapter. Its lock_execution/3 takes a lock and no
transaction; there is nothing to join.
	Another repo or another process. A timer store on a different repo,
or written from another process (a Task, a message to a GenServer),
runs on its own connection and commits on its own. A host whose timer
store cannot share the step's transaction does not meet ADR-0074
decision 2, and this package cannot close that gap for it.
	Inside a caller's transaction. The rows commit when your
transaction does, with the position, as Write your own rows in the same
transaction as a step
describes.

Deliver an event while a step is in flight
When you deliver events from more than one process - a controller that
takes every branch's return scans with no partitioner in front of it, say -
you will sooner or later call Executions.step/5 for an execution while
another step/5 for the same execution is still running. There is no
separate door for that case, because step/5 already serializes it: every
step runs its whole fetch-to-persist tail inside the execution's
serialization strategy, and the default strategy is the adapter's own
lock_execution/3. What a second step/5 does while the first holds that
lock, per adapter:
	Storage	The second step/5 while the first holds the lock
	The Ecto adapter (Postgres)	Waits on the transaction-scoped advisory lock, then steps
	StatifierPersistence.Storage.InMemory	Waits, retrying the lock every 5ms, then steps
	An adapter that exports no lock_execution/3	Refused with {:error, {:serialization, :not_supported}} whether or not another step is in flight; nothing is fetched or written
	Any adapter under a host's own serialization: strategy	Whatever that strategy does; this package waits on nothing of its own

The first two rows are pinned by the test named below. The third is
pinned for create/4 by test/statifier_persistence/executions_test.exs
and reaches step/5 through the same default strategy; the fourth is
read from the code.
What the second call answers
Pinned by test/statifier_persistence/held_lease_test.exs, on the Ecto
adapter against real Postgres and on the in-memory adapter's lock:
	The second call waits, then steps. It does not return while the
first holds the lock, and it appends nothing to the input log until
then. Once the first has persisted, the second reads the execution
record and the position the first one wrote and steps from there, so
both return {:ok, execution, machine_state} and the input log holds
the first call's event before the second's.
	A step the first one made terminal is discarded. If the first
step ends the execution - the copy is returned and the loan closes -
the second returns {:discarded, execution} once it gets the lock, and
the log does not carry its event: the same answer any delivery to a
terminal execution gets.

Plan for the wait
Each bullet below is read from the code, not pinned by that test:
	No call is refused or discarded for being busy. From step/5,
{:discarded, _} means a terminal execution record, an event builder
that declined, or a stored position that turned out to be terminal,
never "the lock was held"; a held lock only ever makes a call wait, and
a wait a timeout cuts short raises (the next bullet).
	Neither shipped adapter bounds the wait. The in-memory adapter
retries until the lock frees. The Ecto adapter passes no timeout of its
own to the lock query, so what ends a long wait there is the repo's
query timeout or a timeout the server enforces. Either one raises out of
step/5: the lock query runs through repo.query!, so the lock's
transaction rolls back and the driver's exception propagates to your
call rather than coming back as an {:error, _} answer. A waiting call
on the Ecto adapter holds a pooled connection for the whole wait,
because its transaction is open before the lock query runs, so many
deliveries waiting on one execution can use up the pool.
	Order is the lock's. A call that arrives while another holds the
lock steps after it. Among several calls all waiting at once, the
order they step in is the order the lock grants them - Postgres's lock
queue on the Ecto adapter, whichever retry lands first on the in-memory
one - and this package promises no more than that.
	Inside a caller's transaction the lock is the caller's. A step/5
called inside a transaction you opened holds the lock until you commit
or roll back (the caller-transaction test pins that for create/4,
which takes the lock the same way), so a delivery from another process
waits for your commit, not for step/5 to return.
	The wait is visible. [:statifier_persistence, :execution, :lock]
reports the wait for the lock as its duration
(Telemetry), which is where contention on one
execution shows up.



  

    How to encrypt the blob columns and place host columns

This guide shows you how to do two things the Ecto adapter lets you decide
when you configure the persistence module: encrypt the payload blob columns
at rest, and put a column of your own at a fixed position in every table the
migrations helper creates. The example is a library loan: one execution per
loan of a copy to a patron, whose events can carry the patron's contact
details, and a branch id that every table should carry as its second column.
Both parts assume a persistence module and a store built as in How to set up
the Ecto adapter.
Encrypt the blob columns
use StatifierPersistence.Ecto hard-codes :binary for its payload blob
columns (identity_blob, chart_blob, position_blob, outcome_blob, and
the input log's input_blob) by default - plain bytea, byte-identical round
trip, nothing extra. Pass :blob_type to put a custom Ecto type on those
columns instead, and encryption at rest needs no wrapping adapter.
Pass a type as :blob_type
defmodule MyApp.Persistence do
  use StatifierPersistence.Ecto,
    repo: MyApp.Repo,
    blob_type: MyApp.EncryptedBlob
end
:blob_type accepts a bare module implementing Ecto.Type, or a
{module, opts} tuple for an Ecto.ParameterizedType. It reaches only
those payload columns: keys and lookup columns (content_hash,
session_id, execution_id, status, failure, and the input log's seq
and door) always stay plain, because the identity guard, the unique
indexes and the log's ordering depend on reading them back verbatim.
Write the type
The shape a production MyApp.EncryptedBlob needs is a vault-backed or
envelope-encrypting Ecto.Type - dump/1 encrypts on the way in, load/1
decrypts on the way out. This package takes no position on which
key-management scheme backs it; that choice belongs to the host. To prove the
shape without any encryption dependency, here is a minimal Ecto.Type that
reversibly transforms every byte (not encryption - a stand-in to show the
wiring):
defmodule MyApp.ReversibleBlob do
  use Ecto.Type

  @mask 0xA5

  def type, do: :binary
  def cast(binary) when is_binary(binary), do: {:ok, binary}
  def cast(_other), do: :error
  def dump(binary) when is_binary(binary), do: {:ok, transform(binary)}
  def dump(_other), do: :error
  def load(binary) when is_binary(binary), do: {:ok, transform(binary)}
  def load(_other), do: :error

  defp transform(binary) do
    for <<byte <- binary>>, into: <<>>, do: <<Bitwise.bxor(byte, @mask)>>
  end
end
Check the column's database type
The shipped migrations always emit :binary (bytea) for the payload blob
columns and do not read :blob_type. A :blob_type whose underlying database
type is still binary - an envelope-encrypting type that dumps to and loads
from raw bytes, like the sketch above - needs no DDL change. A :blob_type
that dumps to a different underlying type (text, jsonb, a Postgres domain)
needs you to alter those columns yourself; the migrations helper does not do
it for you.
Know what position_blob holds
position_blob holds one value that matters in particular. It carries every
_ioprocessors entry the execution's registered send types answered when it
was created, in the clear unless :blob_type encrypts, and a location
statifier_router's Basic HTTP processor hands out, with its bearer token, is
one of them. Ecto's query telemetry event carries the bound blob on every
create and every step, which Ecto's own :debug log line cuts at the inspect
limit, so the token is not readable there but is not absent: a raised inspect
limit, or a telemetry handler that logs params, prints it. The mitigations
are the host's: an encrypting :blob_type, never :debug query logging in
production, and rotating a location that may have leaked. Whether the
execution writes should take a statement-level log option is not decided.
ADR-0004's 2026-10-04 Note records the trade, and
test/statifier_persistence/ecto/position_blob_at_rest_test.exs pins the
entries' presence in the blob.
Place a host column at a fixed position
Postgres appends any column an ALTER TABLE adds, so a host that wants a
column of its own at a fixed ordinal position on every table - a branch
column at position 2, say - cannot get it by altering the tables afterwards.
Pass :leading_columns
Pass :leading_columns and the migrations helper puts the columns there when
it creates the tables:
defmodule MyApp.Persistence do
  use StatifierPersistence.Ecto,
    repo: MyApp.Repo,
    leading_columns: [branch_id: {:text, null: true}]
end
Each entry is name: {type, opts}, the arguments Ecto.Migration.add/3
takes. V01 and V05 emit the columns immediately after id, in the order
given, in every table they create - charts, positions, executions and
inputs - so branch_id above sits at ordinal position 2 on all four. No
other version touches them.
Know what the option does
The option only places the column:
	It applies to a fresh create. The columns exist only in tables V01 and
V05 create under the option. A table that already exists keeps the columns
it has, and adding the option later changes nothing there - including on a
database built before 0.12.0, whose tables V06 renamed in place rather
than re-creating them.
	Defaults and NOT NULL belong to a later migration of your own. This
package's inserts never name the column (below), so a NOT NULL without a
default that holds for every insert fails every write the package makes.
Declare the column nullable here, then give it its default and its
NOT NULL in your next migration with ALTER COLUMN ... SET DEFAULT and
ALTER COLUMN ... SET NOT NULL, which keep it where it is. Re-adding it
with ADD COLUMN would move it to the end, and evaluate its default there
and then to fill the existing rows - an expression such as
current_setting(...) would have to resolve inside that migration.
	The package never writes it. The generated schemas do not declare the
column, so every row this package inserts leaves it to the column's default	NULL until you set one. The one read is a prune you confine to a
partition with scope: on StatifierPersistence.Retention.prune/3
(pruning one partition).



Place the timestamps and set collations
Two more options exist for a host that wrote these tables by hand and wants
the helper to build exactly what it wrote:
defmodule MyApp.Persistence do
  use StatifierPersistence.Ecto,
    repo: MyApp.Repo,
    leading_columns: [branch_id: {:text, null: true}],
    timestamps_position: :leading,
    column_collations: [execution_id: "C"]
end
	timestamps_position: :leading puts inserted_at and updated_at
immediately after the leading columns - after id when there are none - in
every table V01 and V05 create, instead of last. The default, :trailing,
is the layout this package has always built. A column a later version adds
(metadata, outcome_blob, retired_at, retired_by, ended_at) lands
at the end either way.
	column_collations: [name: collation] declares that package column
with that collation wherever V01 or V05 creates it: above, execution_id
is COLLATE "C" on both the executions and the inputs table. The names it
takes are the text columns those two versions declare - content_hash,
session_id, execution_id, status, failure and door - and the
collation must be one your database knows. A column of your own takes its
collation in its :leading_columns opts (collation: "C", which
Ecto.Migration.add/3 already accepts).

Like :leading_columns, both apply to a fresh create only.
Replace a hand-written migration at the same version
To replace a hand-written migration with the helper at the same migration
version, so that a database that already ran it runs nothing again:
	Configure the options above until the helper's tables match yours. Prove
it on a scratch database: build one copy with your migration and one with
the helper under a different :table_prefix, then compare
information_schema.columns (name, type, collation, nullability, ordinal
position) and pg_indexes table for table, with the prefix stripped. The
diff must be empty. This package's own suite makes exactly that comparison
against a hand-written mirror.
	Replace the body of your migration with the helper calls covering the
versions it stood in for, capped with from: and version: as How to
set up the Ecto adapter describes - a migration that
stood in for V01 through V05 becomes up(for: MyApp.Persistence, version: 5) with down(for: MyApp.Persistence, from: 5). Keep the file's name and
version number.

Ecto.Migrator records that version as already run on every existing
database, so the new body only ever runs on a fresh one, where it builds what
the comparison proved identical.


  

    How to retire a chart and prune finished executions

This guide shows you how to stop carrying what a finished library loan
leaves behind: how to retire a chart nothing can resume any more, how to
teach a retirement about state held outside this package, and how to prune
the position blobs and input logs of executions that have ended. The example
is a library loan: one execution per loan of a copy to a patron, on a chart
that waits for the copy's return after its due date. The first two parts use
a store built as in How to set up the Ecto adapter;
what a prune leaves in place, and which rows you may delete yourself, is on
What a finished execution leaves behind.
Teach a retirement about state outside this package
Some of what holds a chart in use is not in this package's tables: a
pending timer or an address row lives in your own store, and this package
depends on neither. Tell it about that state by implementing
StatifierPersistence.PinSource, whose single callback answers named counts
for one content hash, and by passing the source modules in when you ask for
a retirement.
The example is a durable timer queue that holds a reminder for every loan
whose copy is due back:
defmodule MyApp.TimerPins do
  @behaviour StatifierPersistence.PinSource

  @impl true
  def pins(_content_hash, %{execution_ids: execution_ids}) do
    %{pending_timers: MyApp.Timers.count_scheduled_for(execution_ids)}
  end
end
context carries :execution_ids, the ids of the :active executions on
that hash. A source that knows executions and not hashes - the reminder
queue above knows loans - can answer without learning this package's key.
A source that cannot answer raises rather than answering zero, and the
refusal names the module. A source that throws or exits - a call that times
out inside it - is refused the same way, with its own reason.
Retire a chart
A chart is stored once per content hash and stays for the life of the store.
When you want to stop carrying the bytes of a chart nothing can resume, call
StatifierPersistence.Executions.retire_chart/4. It either refuses with
every count holding the chart or tombstones the row: it keeps the row and its
content hash, records retired_at and retired_by, and nulls the two blob
columns.
case Executions.retire_chart(store, content_hash, [MyApp.TimerPins],
       retired_by: "ops@example.test") do
  {:ok, retired} ->
    {:retired, retired.retired_at}

  {:error, {:pinned, counts}} ->
    {:still_in_use, counts}

  {:error, {:pin_source_failed, {module, reason}}} ->
    {:ask_again_later, module, reason}
end
Read what pins a chart
Four things pin a chart and each refuses:
	an execution row on the hash in the :active or the :needs_migration
status,
	a durable child whose linkage pin names the hash while its parent is in one
of those two,
	a position row on the hash,
	any non-zero count from a pin source.

An execution that has finished pins nothing. Its counts are reported in a
refusal and never cause one, which is what keeps a chart retirable once its
traffic is over.
A :needs_migration execution is one a migration parked on its chart. It
takes no event until you put it back to :active or move it, as How to move
executions onto a newer chart shows, and fail/4 and
cancel/3 end it as they end an :active one.
To find candidates first, ask Executions.executions_on/2. It is not a
retirability test on its own, because it reports the finished arms and
leaves out the position rows and your own sources.
A refusal carries every count it knows, so one answer says everything holding
the chart. A source that could not answer is a different arm and carries no
counts at all: the walk stopped, so no complete count exists, and a partial
one in the shape of a whole one is worse than none.
What a retired hash does afterwards
The hash is terminal on both chart doors: fetch_chart/2 answers
{:error, {:chart_retired, info}} rather than :chart_not_found, and
save_chart/3 refuses the same arm rather than reviving the row. If you
retire a hash you still wanted, re-author the document and save the result
under its new hash.
Retire on a backend other than Postgres
Retirement needs migration V07 and a store whose two chart blob columns are
nullable, which V07 can only arrange on Postgres. Elsewhere
Storage.chart_retirement_supported?/1 answers false and the retirement
refuses at open with {:error, :chart_retirement_unsupported}, naming the
limit instead of failing on a constraint. If you are on another backend and
want the capability, alter those two columns in a migration of your own.
When a chart is retired
There is no clock here. Nothing retires on its own or on a schedule, no call
takes a duration, and when a chart should go is your policy.
On Postgres a retirement and the creates and migrations on its chart are
ordered by a per-chart advisory lock. What the chart lock
reaches says what waits on what, why the lock's key is
scoped by the store and not by a tenant, the one way a transaction of your
own can deadlock on it, and what it means for test suites running in
parallel.
Prune finished executions
A finished execution keeps its last position blob and, on an adapter that
keeps one, its whole input log. Nothing in this package reads either once
the loan has ended. Clear both for every execution that ended before a DateTime you
pass:
cutoff = DateTime.add(DateTime.utc_now(), -90, :day)

{:ok, %{executions: pruned, position_blobs: blobs, inputs: inputs}} =
  StatifierPersistence.Retention.prune(store, cutoff)
StatifierPersistence.Retention.prune/3 works in batches and keeps the
execution row: its status, answer and ended_at stay, so the drained query
still counts it and a parent can still read a child's answer. As with
retirement, the cutoff is your policy and no call takes a duration.
To prune one partition, or to prune inside a transaction of your own, see the
sections of the same names on What a finished execution leaves
behind. That page also says what a
prune clears, which rows you may delete yourself and which you must not.
The records behind these calls are the retention and
retirement record
and the pruning record.


  

    How to move executions onto a newer chart

This guide shows you how to move executions that are waiting onto the chart
from a document's next revision: one execution, a parent with the durable
children it invoked, or every execution on a chart. The example is a library
loan: a hold on a copy that waits for the patron to collect it, on a document
that has since been edited.
An execution stays on the chart it was created on. When a document is edited
and a new revision saved, an execution already waiting keeps its old chart,
and keeps that chart pinned, until you move it. Nothing moves one for you:
saving a chart, creating an execution and stepping one never migrate
anything. Three calls move executions when you ask:
	StatifierPersistence.Executions.migrate/4 moves one execution.
	StatifierPersistence.Executions.migrate_tree/4 moves a parent and the
durable children it invoked together.
	StatifierPersistence.Executions.migrate_batch/3 takes one plan and moves
every :active and :needs_migration execution on its from hash, one at
a time rather than as one unit: migrate/4 for an unlinked execution and
migrate_tree/4 for a linked one. dry_run: true previews it.

Move one execution
A library hold waits in awaiting_pickup. Entering that state scheduled the
pickup deadline as a delayed send, and started two invocations: a patron
notice (<invoke id="notice">) and a desk slip (<invoke id="slip">). The
next revision of the document renames the state ready_for_pickup.
A Plan says how a position crosses between the two charts. A state it does
not name maps to the state of the same id, so the plan names only the rename:
alias StatifierPersistence.Migration.Plan

# old_machine is the compiled machine the hold was created on; new_machine
# is the chart compiled from the document's next revision.
{:ok, new_blob} = Chart.to_binary(new_machine)
:ok = Storage.save_chart(store, new_machine, new_blob)

{:ok, plan} =
  Plan.new(
    from: old_machine.identity.content_hash,
    to: new_machine.identity.content_hash,
    states: %{"awaiting_pickup" => "ready_for_pickup"}
  )

Executions.migrate(store, "hold_8812", plan,
  from_machine: old_machine,
  to_machine: new_machine
)
#=> {:ok, execution, %{from_content_hash: ..., to_content_hash: ..., dropped: []}}
The Plan also has a string-keyed map form, Plan.to_map/1 and
Plan.from_map/1, for a plan you store as JSON.
Keep a pending timer
The package stores no timer, so the pickup deadline stays in your queue with
its time unchanged, and the plan keeps it by mapping the state around it. A
plan that leaves such a state unmapped, or drops it, needs a pin source passed
as pin_sources: (see How to retire a chart and prune finished
executions), and without one the call refuses with
{:no_pin_source, states} before it reads the execution. A source that
counts a pending timer for an unmapped state refuses with a
{:pending_timers, states, counts} finding, so map the state around the
timer to keep it.
Read the answer
The migration is whole or it does not happen. Every check and the whole
transform come before the one write, and the write moves the execution to the
new hash at :active. migrate/4 answers:
	{:ok, execution, migrated}: the execution on the new chart, and the two
hashes with the dropped states that were in its configuration.
	{:error, {:migration_refused, findings}}: the plan does not fit this
execution. Every finding is listed at once, and nothing was written.
	{:parked, {:migration_refused, findings}}: the same refusal under
on_failure: :park, described below.
	{:error, reason} for the other refusals: {:invalid_plan, findings} for a
plan that does not fit the two charts,
{:no_pin_source, states}, {:pin_source_failed, {module, reason}},
{:chart_retired, info}, {:terminal_execution, execution},
{:not_on_from_chart, stored_hash, plan_from} and
{:linked, execution} (a durable child is moved with migrate_tree/4).
Nothing is written for any of them, under either on_failure: value.

Fix a plan that is refused for its invocations
A refusal worth knowing is the one the patron notice shows. Suppose the next
revision also prints the desk slip first, so the two <invoke> elements of
ready_for_pickup come in the other order. An invocation keeps its ordinal
by default, the notice would land on the slip's element and take that
element's finalize and autoforward, and the rename plan above is refused for
both:
{:error, {:migration_refused, findings}} =
  Executions.migrate(store, "hold_8812", plan,
    from_machine: old_machine,
    to_machine: new_machine
  )

findings
#=> [
#=>   {:invocation_element_changed, {"awaiting_pickup", 0}, {"ready_for_pickup", 0}},
#=>   {:invocation_element_changed, {"awaiting_pickup", 1}, {"ready_for_pickup", 1}}
#=> ]
An invocation is named by its state and its ordinal, counted from 0 in
document order. The plan that names both moves lands each invocation on the
element authoring its own id, and migrates:
{:ok, plan} =
  Plan.new(
    from: old_machine.identity.content_hash,
    to: new_machine.identity.content_hash,
    states: %{"awaiting_pickup" => "ready_for_pickup"},
    invocations: [
      {"awaiting_pickup", 0, "ready_for_pickup", 1},
      {"awaiting_pickup", 1, "ready_for_pickup", 0}
    ]
  )
The migration_finding type in StatifierPersistence.Executions lists every
other finding and what you do about each.
Park a refused execution
By default a refusal leaves the execution as it was. With
on_failure: :park a refusal of the plan against the execution,
{:migration_refused, findings}, writes one thing: the execution's status
becomes :needs_migration, still on the old chart at the position it was
parked at. The call answers {:parked, {:migration_refused, findings}}.
Every other refusal in the list above writes nothing under either value.
A parked execution takes no event. A delivery to it answers
{:error, {:needs_migration, execution}}, nothing is appended or stepped,
and the retry is your job queue's. It still pins its chart:
Executions.executions_on(store, old_hash) counts it under
needs_migration, and retire_chart/4 refuses while it waits. There are two
ways out:
	Correct the plan and call migrate/4 again. A :needs_migration
execution is migrated as an :active one is, and a success writes it back
at :active on the plan's to chart.
	Decide it should go on unmigrated and call Executions.unpark/3, which
puts it back to :active on the chart it was pinned to. Nothing is
replayed; a delivery refused while it was parked is delivered again by you
or not at all. An :active execution answers {:ok, execution} and
nothing is written, and a terminal one answers {:discarded, execution}.

fail/4 and cancel/3 end a parked execution as they end an active one.
Move a tree
A durable child's linkage pins the child's own chart, so migrate/4 moves
neither a child nor its pin. When the hold invoked a pickup-notice execution
as a durable child and both documents were edited, migrate_tree/4 moves the
hold and its notice together, or neither:
Executions.migrate_tree(
  store,
  "hold_8812",
  %{"hold_8812" => hold_plan, "notice_8812" => notice_plan},
  machines: %{
    old_hold_hash => old_hold_machine,
    new_hold_hash => new_hold_machine,
    old_notice_hash => old_notice_machine,
    new_notice_hash => new_notice_machine
  },
  on_failure: :park
)
#=> {:ok, [{notice_execution, migrated}, {hold_execution, migrated}]}
plans maps an execution id to the plan for that node, and machines: holds
the from and to machine of every plan, by content hash. A node you leave
out of plans is not touched, and if it is live it must still resolve
against its parent as the parent will stand after the move. Every named node
is checked as migrate/4 checks one, every refusal is collected before
anything is written, and the write is one unit, so the tree lands or none of
it does. The answers:
	{:ok, moved}: a {execution, migrated} pair per named node, children
first and the root last.
	{:error, {:tree_refused, refusals}}: one or more nodes refused, keyed by
execution id. A node's refusal is what migrate/4 would answer for it,
except {:linked, _}, which a tree never answers, or
{:machine_missing, hash}, or {:child_unresolved, parent_id, invoke_id}.
	{:parked, {:tree_refused, refusals}}: under on_failure: :park, when
every refusal is one that parks. Every named node, including one whose own
plan would have applied, is written :needs_migration in the same unit.
A node you left out of plans is not parked. Only {:migration_refused, _}
and {:child_unresolved, _, _} park; any other refusal parks nothing, and
the answer is the {:error, {:tree_refused, refusals}} above.
	{:error, :tree_migration_unsupported} for a store whose adapter does not
declare the tree write, and {:error, {:not_in_tree, ids}} for ids in
plans that are not nodes of the tree.

The migration plan,
the :needs_migration status
and the tree migration
are the records behind these calls.


  

    How to run the test suite

This guide shows you how to give this package's test suite the Postgres
server it needs, so that mix test and mix quality run green on your
machine.
The suite includes database-backed tests against a real Postgres server.
ADR-0005 (docs/adr/0005-ecto-in-package-and-postgres-test-harness.md in the
repository) rejects a skip tag for when one is absent, so mix quality and
mix test both need one reachable.
Start the database
Start it once with:
docker compose up -d db
which brings up postgres:17 on localhost:5432 with user/password
postgres.
Use a server you already run
Override host, port, user, password, or database name with the PGHOST,
PGPORT, PGUSER, PGPASSWORD, and PGDATABASE env vars (see
config/test.exs for the defaults) if a server is already running
elsewhere.
Run the suite
mix test
or the full quality gate, which runs the suite with coverage:
mix quality


  

    How to run the Ecto adapter on a backend that is not Postgres

StatifierPersistence.Storage.Ecto is written against Postgres, and this
package's own gate runs against a real Postgres server (ADR-0005 decision
2). That is not the same as the adapter being unusable elsewhere: most of
it is ordinary Ecto, and a host on SQLite, MySQL, or anything else with an
Ecto adapter can run the whole persisted-position loop on it - by
declining the parts that are Postgres-only, deliberately and in writing,
rather than discovering them at the far end of an execution.
This guide is that opt-out: what is Postgres-only, how to decline it, what
declining costs, and how to prove your own setup is honest about it.
What is Postgres-only
Three callbacks on the Ecto adapter are Postgres SQL, and two migration
steps are about a Postgres index.
	Surface	Why	What happens elsewhere
	lock_execution/3	SELECT pg_advisory_xact_lock(hashtextextended(...)) plus FOR UPDATE	The backend does not parse it. The callback raises
	list_executions_by_metadata/2, list_execution_states_by_metadata/2	jsonb containment (@>) with a -> ... ->> extraction	The backend does not parse it, so the callbacks never issue it: each consults supports_metadata?/1 first and answers {:error, :metadata_unsupported}, called directly or through the facade
	supports_metadata?/1	Declares the jsonb column and the list helpers as one capability	Already answers false off repo.__adapter__(), so both the facade and the two raw callbacks refuse the listings cleanly rather than reaching the Postgres-only SQL
	V03's GIN jsonb_path_ops index on executions.metadata	Serves the containment query above	The migration helper skips it, so Migrations.up/1 runs to completion and the outcome_blob column arrives
	V04's concurrent rebuild of that index	CREATE INDEX CONCURRENTLY on the same index	A no-op in both directions: there is no index here to rebuild. The @disable_ddl_transaction / @disable_migration_lock attributes a Postgres host puts on that migration are not needed here
	V06's rename of that index	ALTER INDEX ... RENAME TO	Skipped: there is no GIN index here to rename. V06's table, column and unique-index renames do run - SQLite has no ALTER INDEX, so the two unique indexes are dropped and declared again under their new names, which reads and writes no row either

The last three rows are already engine-conditional and need nothing from
you. Everything a host has to decide is about the first row.
The execution metadata column is not Postgres-only, and neither is
anything else in the loop: charts, positions, execution records, the identity
guard, the
executor seam, effects, resume, and the versioned migrations all work on
any Ecto backend.
Declining the lock callback
Per-execution ordering is a strategy, not a hardcoded lock
(StatifierPersistence.Serialization, ADR-0004 decision 5). The default
is {StatifierPersistence.Serialization.AdapterLock, store}, which
delegates to the adapter's lock_execution/3 - the Postgres SQL above. On
another backend, pass your own strategy instead, on every
StatifierPersistence.Executions call and on StatifierPersistence.Driver.new/3:
defmodule MyApp.ExecutionLock do
  @behaviour StatifierPersistence.Serialization

  @impl StatifierPersistence.Serialization
  def with_execution(_config, execution_id, fun) do
    MyApp.SingleWriter.exclusively(execution_id, fun)
  end
end

driver =
  StatifierPersistence.Driver.new(store, machine,
    dispatch: &MyApp.perform/3,
    serialization: {MyApp.ExecutionLock, nil}
  )
There are two honest shapes for that strategy:
	A real exclusion the host already owns. A job queue with a
per-execution unique key, a single consumer per execution id, a distributed
lock service, a GenServer registry keyed by execution id in a single-node
deployment. The
guarantee the behaviour asks for is documented on
StatifierPersistence.Serialization.with_execution/3: for one
execution_id, two bodies never overlap, and a body that finishes before another starts is
durable before the later one loads.

	A pass-through, plus a single writer by construction. fn _c, _id, fun -> {:ok, fun.()} end provides no exclusion at all. It is correct
only when nothing in your deployment can deliver two events to one
execution concurrently - one node, one worker, no retries that can overlap
a live delivery.


What you must not do is keep the default. AdapterLock on a non-Postgres
repo does not refuse; it reaches lock_execution/3 and raises,
mid-execution, after
effects may already have gone out.
What declining costs
Serialization is what makes the fetch-to-persist tail atomic per execution.
With a pass-through, two concurrent deliveries to one execution both load the
same
position, both step it, and both persist: the second write wins and the
first event's work is silently lost, while its effects have already been
delivered. That is the failure mode, and it is not detectable after the
fact from the stored position.
So the pass-through arm is for single-writer hosts only, and "single
writer" has to be a property of the deployment, not a hope about timing.
If you cannot name the mechanism that makes it true, you need shape 1.
Two further things a non-Postgres backend does not get, both of which
refuse rather than break:
	Durable subcharts and fan-out (ADR-0008). Starting a child execution
needs
the metadata listing to find children again, so Storage refuses at
open with {:refused, :child_listing_unsupported}. No child is started
and no half-open parent is left behind.
	Listing executions by host scope. Storage.list_executions_by_metadata/2
answers {:error, :child_listing_unsupported} and
Storage.list_execution_states_by_metadata/2 answers
{:error, :execution_states_unsupported}. Query your own column directly
instead; ADR-0002's configurable table names make that a supported thing
to do.

How to verify
Point the shipped conformance suite at the adapter over your own host
module, and exclude the Postgres-only cases by tag:
defmodule MyApp.SqliteConformanceTest do
  use StatifierPersistence.Testing.StorageConformance,
    async: false,
    adapter: StatifierPersistence.Storage.Ecto,
    opts: [persistence: MyApp.Persistence]
end
mix test test/my_app/sqlite_conformance_test.exs --exclude postgres
Five cases carry @tag :postgres - the three lock_execution/3 cases and the two
metadata-listing cases - and nothing else in the suite does. A correct run
therefore reports every other case passing and exactly those five
excluded:
... tests, 0 failures, 5 excluded
The test total is left out on purpose: it grows with every conformance
case this package adds, and a run is read by its failures and its
exclusions, not by its total.
Run it once without --exclude postgres as well, and read the
failures. Five failures, all five of them the tagged cases, is the proof
that the tag is excluding what it claims to and not covering for something
else. Three of them fail on unparseable SQL out of lock_execution/3; the other
two fail on {:error, :metadata_unsupported} where a list was asserted,
which is the listings declining rather than breaking. Any sixth failure is
a real portability problem in your setup, and the exclusion would have
hidden it.
Two things this does not prove, and should not be read as proving. It does
not prove the lock contract on your backend - you declined that callback,
which is the point. And it does not make the excluded run a substitute for
this package's own gate: ADR-0005 decision 2 stands, and every storage,
conformance and lock case here still runs against a real Postgres server.
Where this is recorded
	docs/adr/0005-ecto-in-package-and-postgres-test-harness.md, decision 2
and its 2026-09-06 Note: why the harness is Postgres, and what that does
and does not claim about who runs SQLite.
	docs/adr/0004-run-lifecycle-executor-seam-and-serialization.md,
decision 5: the serialization strategy as a seam, and the Ecto adapter's
lock as one implementation of it.
	docs/adr/0006-optional-opaque-run-metadata.md (the file name keeps the
retired noun; a file name is a cite target), decision 3: metadata
support as a declared capability, with refusal at open as the arm an
adapter that cannot store it takes.
	test/statifier_persistence/ecto/sqlite_migrations_test.exs: the
standing proof, on a real SQLite repo, that V03 applies, that the index
is skipped, that V04's rebuild of it is a no-op, and that what the index
served refuses rather than raises - through the facade, and through the
two raw callbacks a host can reach directly.



  

    StatifierPersistence cheatsheet

Start
Create an execution
{:ok, execution, state} =
  Executions.create(store, "loan_01H8", machine,
    executor: executor,
    initialize: [invoke_types: invoke_types, send_types: send_types]
  )
The execution id is yours. Creating an id that exists answers {:error, :execution_exists}. See How to persist an execution and resume it in another process.
Create options
	Option	Default	Meaning
	executor:	required	Receives each effect, in order
	initialize:	[]	Passed to the interpreter; routes:, invoke_types:, send_types: and function_providers: go here
	metadata:	%{}	Host identities stored on the record
	serialization:	the adapter's lock	{module, config} ordering strategy

Step
Deliver one event
{:ok, execution, state} =
  Executions.step(store, "loan_01H8", machine,
    Event.external("loan.due"), executor: executor)
Answers
{:ok, execution, state}
{:discarded, execution}
{:error, {:needs_migration, execution}}
{:error, {:identity_mismatch, stored, supplied}}
Step options
	Option	Default	Meaning
	executor:	required	Receives each effect
	routes:	nil	Live <send> targets for this step
	invoke_types:	nil	Built-in set only
	send_types:	nil	Unregistered <send> types are rejected
	function_providers:	nil	Host functions for cond and expr
	serialization:	the adapter's lock	{module, config}

End from the host
Executions.fail(store, "loan_01H8", "copy lost")
Executions.cancel(store, "loan_01H8")
Resume
Another process, one id
{:ok, record} = Storage.fetch_execution(store, "loan_01H8")
{:ok, %{chart_blob: blob}} = Storage.fetch_chart(store, record.content_hash)
{:ok, machine} = Chart.from_binary(blob)
Then Executions.step/5 with that machine. See How to persist an execution and resume it in another process.
Store the chart first
{:ok, machine} = Statifier.compile(source)
{:ok, chart_blob} = Chart.to_binary(machine)
:ok = Storage.save_chart(store, machine, chart_blob)
Ecto adapter
Persistence module
defmodule MyApp.Persistence do
  use StatifierPersistence.Ecto, repo: MyApp.Repo
end
Migration
def up, do: StatifierPersistence.Ecto.Migrations.up(for: MyApp.Persistence)
def down, do: StatifierPersistence.Ecto.Migrations.down(for: MyApp.Persistence)
from: and version: bound the span, in both directions.
Guarded store
{:ok, store} =
  Storage.new(StatifierPersistence.Storage.Ecto,
    persistence: MyApp.Persistence)
Store options
	Option	Default	Meaning
	persistence:	required	Module that called use StatifierPersistence.Ecto
	input_log_cap:	:infinity	Per-execution cap on the input log
	sandbox:	false	Check out an Ecto sandbox connection per test

use options
	Option	Default	Meaning
	repo:	required	Your Ecto.Repo
	key:	:uxid	:uuid, :bigserial or {module, opts}
	table_prefix:	"statifier_"	Prefix of the table names
	tables:	%{}	Per-table name override
	prefix:	nil	Postgres schema
	blob_type:	:binary	Ecto type of the payload columns
	leading_columns:	[]	Host columns placed after id
	timestamps_position:	:trailing	Or :leading
	column_collations:	[]	Collation per text column

See How to set up the Ecto adapter.
Retire
Retire a chart
Executions.retire_chart(store, content_hash, [MyApp.TimerPins],
  retired_by: "ops@example.test")
Answers
{:ok, %{content_hash: _, retired_at: _, retired_by: _}}
{:error, {:pinned, counts}}
{:error, {:pin_source_failed, {module, reason}}}
{:error, :chart_retirement_unsupported}
Options
	Option	Default	Meaning
	retired_by:	required	Opaque string recorded on the row
	now:	DateTime.utc_now/0	Written as retired_at

Pin source
@behaviour StatifierPersistence.PinSource

def pins(content_hash, %{execution_ids: ids}),
  do: %{pending_timers: MyApp.Timers.count_scheduled_for(ids)}
See How to retire a chart and prune finished executions.
Prune
Prune finished executions
{:ok, %{executions: _, position_blobs: _, inputs: _}} =
  StatifierPersistence.Retention.prune(store, cutoff)
cutoff is a DateTime; a duration raises ArgumentError.
Options
	Option	Default	Meaning
	batch_size:	500	Executions per batch
	scope:	whole store	Column equalities, such as [tenant_id: "a"]
	single_batch:	false	One batch, answers more?

See What a finished execution leaves behind.


  

    Telemetry and the OpenTelemetry bridge half

This note is the design record for what statifier_persistence emits and
what it deliberately leaves to others. It was written as a specification
ahead of the code; the family-two emit sites landed in sp-m0i and the
family-one ones in sp-t01, so both tables below now describe what this
package emits rather than what it promises to. Nothing in the contract
changed on the way in -
docs/adr/0009-telemetry-events-for-the-durable-stepper.md froze it, and
decision 8's amendment discipline is how it moves.
One row is specification still, and the table says so where it sits:
[:statifier, :session, :unroutable] has no emit site, because no seam in
this package can currently produce the case it names.
Four records govern and are not restated here:
	st-ADR-0062 and statifier-ex's docs/opentelemetry.md - the family's
span topology and the ruling that the OpenTelemetry bridge is one
separate package, opentelemetry_statifier, consuming public
:telemetry events only. Its "What lands where" table gives this
repository two rows, and both are this note's mandate.
	st-ADR-0067 - one telemetry contract across stepping drivers. Its
decision 2 puts the emitters in Statifier.Telemetry; decision 3
tabulates what a process-less driver emits; decision 4 adds the driver
metadata key; decision 6 says the storage phases are this package's own
surface, under [:statifier_persistence, ...].
	st-ADR-0040 (as amended by st-ADR-0067) and Statifier.Telemetry -
the family's event conventions, adopted here in full except where this
note records a deliberate departure.
	sob-ADR-0006 and statifier_oban's docs/telemetry.md - the sibling
that went first, whose precedents this note adopts and, twice,
deliberately departs from.

Two families, and why this package has two
Every other sibling in the family emits one event family of its own. This
package emits that, and it also emits the interpreter's family, because
it is a stepping driver.
Family one: [:statifier, :session, ...], emitted through
Statifier.Telemetry with driver: :persistence. An execution stepped
here produces the same 27-name contract an execution hosted in a
Statifier.Session does - the same macrostep spans, the same effect events,
the same counters - because this package calls the same functions session.ex
calls rather than reimplementing a documented table. This is the whole
point of st-ADR-0067: a backend user should not have to know that a
durably-stepped macrostep is a different kind of thing, because it is not.
The one difference is the statifier.driver attribute.
Family two: [:statifier_persistence, ...], this package's own.
Everything about how a position got into memory and back out: the
serialized unit, the lock, the adapter calls, the identity guard, the
execution record's lifecycle, the executor seam's failures, and the
durable-subchart seam. st-ADR-0067 decision 6 draws that line and names this namespace.
The two nest. A durable macrostep span appears inside the step span this
package opens around it, because the bridge parents it from its own
pid-keyed span table (ots-ADR-0004 decision 4) rather than from the
process's ambient OTel context, which it never reads; both are emitted in
the same process during the same synchronous call, which is what puts them
in one row's reach.
Family one: what this package emits as a driver
Applicability is st-ADR-0067 decision 3's table. What that means here,
concretely, at the emit sites:
	Event	Emitted by this package?	Where
	[:statifier, :session, :init]	yes, exactly once per logical execution	Executions.create/4, around Interpreter.initialize/2, resumed: false, invoked_by: nil. Never on a load - every Executions.step/5 is a rehydration, and an :init per load would fire thousands of times per execution
	[..., :halt]	yes	the step whose outcome is terminal, once its write has landed. reason is :done or :budget_exhausted; fail/4 and cancel/3 reach no interpreter and emit none
	[..., :terminate]	never	it names a GenServer callback; there is no process here, and both halves of every span arrive inside one call, so there is no open-span entry to leak
	[..., :macrostep, :start] / [..., :stop]	yes	brackets each Interpreter advance call: initialize/2 in Executions.create/4 (trigger: :initialize), handle_event/2 in Executions.stepped/7 (trigger: :event), and each deliver_internal/5 re-entry wave (trigger: :internal, nested, per st-ADR-0067 decision 5)
	[..., :interpret]	never	this package has no st-ADR-0029 injection seam. If it grows one it emits this event rather than minting a name
	[..., :unroutable]	contract only - no emit site today	it names an effect nothing could route: no dispatch arm, and no executor accepted its kind. The executor seam's only verdicts are :ok and {:error, reason} (StatifierPersistence.Executor), and Driver's own dispatch ends in an accepting catch-all, so the case is absent by circumstance rather than inapplicable. An executor that accepted the effect and returned {:error, reason} is not it; that is [:statifier_persistence, :effect, :failed]. A seam that can refuse an effect outright emits this event rather than minting a name
	[..., :effect, _] (11)	yes	every effect the advance produced, in the core's own list order, from persist_tail/7 - lifecycle effects (:done, :budget_exhausted) included, since the bridge needs them even though the executor never sees them
	[..., :trace, _] (9)	yes, under trace: true	the same pass; the flag rides the position (st-ADR-0060) and the gate stays in the core, which simply produces no trace effects when it is off

driver: :persistence is on every one of them, and it is frozen (ADR-0009
decision 2). st-ADR-0067 open question 1 left the atom to this
repository; this is the answer, and changing it later is a breaking change
to a real consumer.
The session_id these emitters take is the chart's own _sessionid, read
out of the decoded datamodel - the same read Driver already performs for
event origin. This package never performs an extra lookup to obtain it,
and never invents one.
st-ADR-0067 decision 4's rule holds unchanged: no execution_id on
this family. The storage key is this package's vocabulary and travels on
family two.
Two shapes a reader of the emit sites will notice, both deliberate:
	The effect events are emitted up front, not interleaved with
execution. They report what the chart produced; what the host's
executor then made of each one is family two's
[:statifier_persistence, :effect, :failed]. Interleaving would also
have to place the two lifecycle effects the executor never sees
somewhere other than where the interpreter put them.
	The :initialize span is the one macrostep span not nested inside a
step span. (Family two's batch migration span is not inside a step
either, since a batch is not a step; it is not a macrostep span.)
Interpreter.initialize/2 runs in Executions.create/4 before
the per-execution exclusion opens, so the bridge has no step span recorded
for that process when it fires: it is not a child of the create's
[:statifier_persistence, :execution, :step, :start]/:stop pair, and with
nothing of the bridge's own open around it, it is the root of its own
trace. Every other macrostep span is emitted inside the serialized unit and
nests as st-ADR-0067 decision 6 expects. Both halves of every one of them
are emitted inside one synchronous call, so decision 5's "a span never
crosses a persist boundary" holds structurally.

Family two: the storage-phase contract
Conventions adopted from the family
	Measurements are numbers; metadata is everything else, integer-valued
indexes included, because an opaque index has no numeric meaning to
average. child_index is therefore metadata.
	One definition site, enumerable ahead of a call.
StatifierPersistence.Telemetry builds every name from module attributes
holding literal atoms, and events/0 returns the full list, the way
Statifier.Telemetry.events/0 and StatifierOban.Telemetry.events/0 do.
The bridge attaches one handler per event name under its own handler id
and cannot do that for a list it has to hand-copy. Deriving a name
segment from a module name at runtime is forbidden for the same reason
(and by Credo's UnsafeToAtom).
	Moduledoc shape: a one-line opener naming ADR-0009, a section per
structural rule, then a markdown table of Event | Measurements | Metadata
per family, with each family's emission gate stated above its table.
Each emitter's @doc names the exact event it emits.
	Amendment discipline. Adding a measurement or metadata key to an
existing event is an amendment and is fine; renaming or removing one,
renaming an event, or changing the driver atom is breaking and needs a
new ADR. A bridge that needs data these events lack gets a new field
here - it never reaches into this package.
	No configuration knob and no sampling knob. Emission is
unconditional: :telemetry.execute/3 on an event with no handlers is a
lookup and a return, and every option this package carries is a seam a
host must state explicitly (ADR-0002). Nothing in this family scales with
microstep count, so upstream's trace: true gate has no counterpart.

Deliberate departures from sob-ADR-0006, and why
statifier_oban landed its half first and invited a sibling with a
genuinely different shape to say so rather than copy out of deference.
Two of its decisions do not transfer, and one does.
Adopted: the [:package_name, ...] prefix, fixed and not
configurable, because the bridge must name the events at compile time and
a per-host prefix would make its attach list depend on host configuration
it cannot see. st-ADR-0067 decision 6 names this exact namespace
independently.
Departure 1: the identity key is execution_id, not scope.
StatifierOban.Timer.Key's scope is either a live session's id or a
host's durable execution id and that package cannot tell which, so scope
is the only honest name available to it. Here both exist as distinct named things:
execution_id is this package's storage key, present on every seam, and the
logical _sessionid is upstream's correlation key carried in the position
blob. Naming either of them scope would discard information this package
has. session_id rides where a position has already been decoded and is
explicitly nil otherwise.
Departure 2: the step seam is a :start / :stop pair. That record's
rule - no pairs - rests on Oban already owning every interval it could
bracket. This package owns an interval nobody else measures: lock, load,
decode, identity-check, advance, execute effects, persist. The upstream
macrostep span is expected to nest inside it, and the bridge's nesting needs
an outer span that is genuinely open to record in its table, which a single
event carrying a duration cannot provide. span_ref keeps st-ADR-0040
decision 2's semantics exactly: a fresh make_ref/0 per span, on both
halves, the only pairing key. Both halves are emitted inside one function
call, so st-ADR-0067 decision 5's "a span never crosses a persist
boundary" holds structurally.
Everything that is not the step seam is a single point-in-time event, on
that record's own reasoning - except the batch migration, the second span
(below): one call over every execution on a chart hash is an interval this
package owns too.
The step seam
Brackets one serialized drive - Executions.create/4, Executions.step/5,
Executions.fail/4 or Executions.cancel/3 inside serialized/5. Emitted
on the calling process. The [:statifier, :session, :macrostep, ...] span opens
and closes inside it.
	Event	Emitted from	Measurements	Metadata
	[:statifier_persistence, :execution, :step, :start]	Executions, immediately inside serialized/5	system_time, monotonic_time	execution_id, entry, span_ref
	[:statifier_persistence, :execution, :step, :stop]	the same call, on every return path	duration, monotonic_time	execution_id, session_id, content_hash, entry, outcome, status, reason, span_ref, invoke_id, child_count, selection
	[:statifier_persistence, :execution, :step, :exception]	the same call, in place of the stop, when the drive raises, throws or exits	duration, monotonic_time	execution_id, entry, span_ref, kind, reason, stacktrace
	[:statifier_persistence, :execution, :step, :reentered]	Executions, once per error.communication re-entry the persist tail delivered, between the start and the stop	system_time	execution_id, session_id, content_hash, name, origin, opts
	[:statifier_persistence, :execution, :lock]	serialized/5, after strategy.with_execution/3 returns or refuses; Executions.unpark/3, the same way, outside any step span	duration (the wait, not the held time), system_time	execution_id, strategy, outcome, reason

entry is which public door was used: :create, :step,
:done_invocation, :failed_invocation, :answer_parent, :fail,
:cancel. It is a fixed vocabulary and it is the dimension an operator
slices by first, because a :done_invocation step and a :step step have
different expected shapes.
outcome on the stop is :ok, :discarded or :error, mirroring the
three return shapes exactly. status is the execution's resulting
Adapter.execution_status (:active, :completed, :failed,
:cancelled) and is nil when the step did not reach a write. A step
never results in the fifth arm, :needs_migration (ADR-0014): a delivery
to a parked execution reaches no write, so its stop carries status: nil,
outcome: :error and the bare atom :needs_migration as reason rather
than the error term, which carries the execution. reason is the error term on
an :error outcome and nil otherwise - and it is a term, so a consumer
folding it into a metric dimension must narrow it first.
session_id is nil on the stop when the step never got as far as a
decoded position: a terminal-execution discard reads the execution record
only, and a lock refusal or an identity refusal never loads at all.
selection on the stop tells the caller whether the event the step
delivered selected a transition, without trace: true: :selected when
it selected at least one, :none when it selected none. It is read off
the returned position's last_selection
(Statifier.MachineState.last_selection/0, statifier 2.9), which the
interpreter writes on every external round whether or not tracing is on.
It is set on every :ok stop whose step delivered an event - entry
:step, :done_invocation, :failed_invocation or :answer_parent - and
it is the delivered event's own answer: the eventless and internal rounds
that follow in the same macrostep, and an error.communication the
persist tail re-enters, do not change it. It is nil on a :create,
:fail or :cancel stop, where no event is delivered, and on every
:discarded or :error stop, which returns no position. :none does not
say why nothing was selected: an event no transition names and one whose
every matching guard was false read the same. step/5's return value is
unchanged; a caller holding the returned position can read
last_selection from it directly.
A step span closes exactly once: with :stop on a return, or with
:exception when anything inside the drive raises, throws or exits - the
host's executor or event builder, an adapter, the serialization strategy.
The raise then reaches the caller unchanged, with its original stacktrace;
nothing is rescued to a return value. The keys are the ones
:telemetry.span/3 puts on its own :exception event: the start half's
execution_id, entry and span_ref, plus kind (:error, :throw or
:exit), reason and stacktrace. The raised term and its stacktrace can
carry any value the failing code held - an event builder is called with
the decoded machine state, and a failed match on it raises with the whole
state, datamodel included - and the datamodel is never on an event (see
"Cardinality and disclosure" below). So the two fields that could carry
state are narrowed before the event is emitted, and every other field is
the start half's own:
	reason is the exception's module for an :error, a raw Erlang error
normalized first (a failed match reports MatchError); for a :throw
or an :exit it is the thrown or exit atom, or :redacted for any other
term. The raised value itself never travels.
	stacktrace keeps each frame's module and function, replaces an
argument list by its arity, and keeps only :file and :line of the
location, dropping anything else a location carries.

The caller's re-raise is untouched: it sees the original reason and
stacktrace. A bridge that closes a span on :telemetry.span/3's exception
can close this one the same way.
[:statifier_persistence, :execution, :step, :reentered] is for a host
that event-sources an execution: it keeps the events it delivered and
folds them to rebuild the position. An executor failure on an actionable
effect re-enters the chart as error.communication inside the persist
tail (ADR-0004 decision 4), and that event is one the host never
delivered, so a fold over the host's own events alone diverges from the
persisted position on that edge. This event exposes each such re-entry,
once it has been delivered, with the three values it was delivered with:
name ("error.communication"), origin (the
Statifier.Event.Cause.origin/0 tuple) and opts ([sendid: id] for a
failed <send>, [] otherwise). It is emitted on the calling process
after the step's start and before its stop, in delivery order, so a
handler that appends each one after the event that drove the step, and
folds them through
Statifier.Interpreter.deliver_internal(machine_state, :platform, name, origin, opts), reaches the persisted position. A failure whose re-entry
was not delivered - an observational effect, a failure after the
execution reached a final state, a failure after the macrostep budget ran
out - emits none. The event carries no span_ref: it pairs with its step
by execution_id and by arriving between that step's start and stop.
step/5's return value is unchanged.
invoke_id and child_count are the settlement dimensions, and they are
nil on every ordinary drive. StatifierPersistence.Driver sets them
beside entry: :answer_parent, so the step that carries a fan-out's whole
assembled answer through the parent's door is recognisable as that one and
not as any other invocation answer; child_count is nil for a
single-child subchart, which has no width. They are metadata rather than
measurements because they are dimensions of the span rather than
quantities it measured - the departure from the numbers-are-measurements
split that the ADR-0009 sp-8wv amendment records.
[:statifier_persistence, :execution, :lock]'s duration is the wait for
the per-execution exclusion, which is the number that says whether a host's
concurrency is fighting itself, and it is invisible from every other
surface. strategy is the serialization module
(StatifierPersistence.Serialization.AdapterLock by default); outcome is
:acquired or :unavailable; reason on :unavailable is the
{:serialization, term} payload, including
{:serialization, :not_supported} for an adapter that exports no
lock_execution/3. Executions.unpark/3 takes the same exclusion and
emits the same event, with nothing around it: an unpark is not a step and
opens no step span (ADR-0014's telemetry amendment).
The storage seam
Emitted from the Storage facade, above every adapter, on the calling
process.
	Event	Emitted from	Measurements	Metadata
	[:statifier_persistence, :adapter, :call]	every Storage facade function, around the adapter call	duration, system_time	adapter, callback, outcome, reason, execution_id, session_id, content_hash
	[:statifier_persistence, :identity, :refused]	Storage's own precheck_identity/4, every writer's identity arm, and persist_tail/7	system_time	execution_id, session_id, stage, reason, stored_content_hash, supplied_content_hash

callback is the name of the Storage.Adapter callback the facade called -
:init, :save_chart, :fetch_chart, :save_position, :fetch_position,
:insert_execution, :fetch_execution, :update_execution,
:supports_metadata?, :list_executions_by_metadata,
:supports_execution_outcome?, :list_execution_states_by_metadata,
:supports_content_hash_query?, :count_executions_by_content_hash,
:list_active_execution_ids_by_content_hash,
:list_execution_ids_by_content_hash, :supports_chart_retirement?,
:retire_chart, :supports_retired_info?, :fetch_retired_info,
:supports_tree_migration?, :write_tree_migration,
:supports_input_log?, :append_input, :list_inputs,
:supports_execution_pruning?, :prune_executions - a closed vocabulary
fixed by the behaviour. The behaviour's other two callbacks never appear:
isolate/1 is called by the conformance suite alone, and
lock_execution/3 is taken through the serialization strategy, which
[:statifier_persistence, :execution, :lock] reports. A retired-chart check on an adapter that declares
supports_retired_info?/1 reports :supports_retired_info? and
:fetch_retired_info where one on any other adapter reports :fetch_chart,
so a handler that matches callback exhaustively names all three.
adapter is the module. Between them they answer
"which storage call is slow" without a host instrumenting its own adapter,
and they answer it for the in-memory adapter too, which no SQL tracer sees.
outcome is :ok or :error; reason carries the adapter's own error
arm (:chart_not_found, :position_not_found, :execution_exists,
:execution_not_found, :metadata_unsupported, {:adapter, term}) and the
facade's capability refusals (:child_listing_unsupported,
:execution_position_missing, :not_a_statifier_blob,
{:unsupported_format_version, term}). Which of execution_id,
session_id and content_hash are present is whatever that callback is keyed by;
the rest are nil.
[:statifier_persistence, :identity, :refused] is the sharpest event in
this contract. stage is :position, :execution or :chart; reason is
:identity_mismatch or :unidentified_chart. A mismatch means a chart
revision changed under a live execution - the exact drift the guard exists
to catch (ADR-0003) - and a host that cannot count it learns about the deploy
that caused it from a support ticket. Only the two content_hash values
travel, never the Identity structs the error term carries; see
"Cardinality and disclosure" below.
An adapter call inside a lock inside a step nests three deep in the bridge,
through its own span table, with no propagation machinery involved.
The execution lifecycle seam
	Event	Emitted from	Measurements	Metadata
	[:statifier_persistence, :execution, :created]	Executions.create/4, after the insert	system_time	execution_id, session_id, content_hash, child?, metadata?
	[:statifier_persistence, :execution, :terminated]	Executions.create/4, Executions.step/5, Executions.fail/4, Executions.cancel/3, on any terminal write	system_time	execution_id, session_id, content_hash, status, driven_by, reason
	[:statifier_persistence, :execution, :discarded]	Executions.step_tail/7, step_loaded/8, repair_terminal/4, and fail/cancel's terminal arms	system_time	execution_id, entry, reason, repaired?
	[:statifier_persistence, :execution, :migrated]	Executions.migrate/4, after its serialization section returns; Executions.migrate_tree/4, once per node it re-pins, children first, after every exclusion is released	system_time	execution_id, from_content_hash, to_content_hash, dropped
	[:statifier_persistence, :execution, :unparked]	Executions.unpark/3, after its serialization section returns, when it wrote :active	system_time	execution_id, content_hash
	[:statifier_persistence, :effect, :failed]	execute_effects/3 and reenter_failures/4	system_time	execution_id, session_id, content_hash, kind, executor, reason, reentered?
	[:statifier_persistence, :drive, :turns_exhausted]	Driver's turn loop, on {:turns_exhausted, n}	system_time, turns	execution_id, entry

driven_by on :terminated is :chart or :host, and it is the reason
this event exists at all. A chart-driven termination is also a
[:statifier, :session, :halt]; Executions.fail/4 and
Executions.cancel/3 are not. No interpreter runs on those paths -
ADR-0004 decision 6 makes abandonment a host decision about the execution
rather than a chart transition - so upstream emits nothing, and a host counting :halt alone would
undercount its own terminations by exactly the ones it caused itself.
status is :completed, :failed or :cancelled; reason is the
execution record's short failure string, which ADR-0004 decision 1 already
constrains to be console-readable, or nil.
:discarded's reason is a closed vocabulary of the three ways a
delivery becomes a non-event: :terminal_execution (the record was already
terminal, read before any position decode), :builder_declined (an event
builder returned :discard under the exclusion), and :position_terminal
(Interpreter.handle_event/2 returned {:error, :not_running}, the
structural backstop for a record whose :active status lied). Only the
third sets repaired?: true, and a host seeing it regularly has a
durability bug upstream of this package - which is precisely why the
repair path is worth a countable event rather than a silent fix.
[:statifier_persistence, :execution, :migrated] is the one event a
migration emits, once per execution Executions.migrate/4 re-pins, and
nothing is stored as a trace of it (ADR-0013 decision 5).
Executions.migrate_tree/4 is its second emitter and adds no key: one
event per node its one store unit re-pinned, the children's before the
root's, emitted once the unit has returned and every exclusion is
released (ADR-0015 decision 5). A migration has
two charts in hand, so the event names both hashes rather than carrying one
content_hash: from_content_hash is the chart the execution was pinned
to and to_content_hash the chart it is pinned to now. dropped is the
list of state ids the plan dropped that were in the execution's
configuration, [] when it dropped none; a drop is an operator exit and is
never an authored transition, so it has no family-one event of its own. A
migration is not a step: it opens no step span and takes no entry. A
refused or parked migration emits nothing from this family, and whether it
should is left open by ADR-0013. A refused or parked tree emits nothing
either, for any node.
[:statifier_persistence, :execution, :unparked] is an unpark's own
event, beside the lock event and its adapter calls: once per
Executions.unpark/3 that writes a :needs_migration execution back to
:active, after the serialization section returns. content_hash is the chart the execution
was parked on and goes on under, the one chart an unpark has in hand.
session_id is not on it, because an unpark decodes no position. An
unpark that writes nothing emits no :unparked: an :active execution,
which answers {:ok, execution} unchanged, a terminal one, which is
discarded with no :discarded event, an absent one, and a refused lock.
An unpark is not a step: it opens no step span and takes no entry
(ADR-0014's telemetry amendment).
[:statifier_persistence, :effect, :failed] is where the executor seam's
verdicts land. kind is the effect's kind atom, executor is the module
(or :fun for the arity-2 form), reason is the {:error, reason} term
it returned, and reentered? says whether ADR-0004 decision 4's
error.communication re-entry was opened for it - false for an
observational effect, whose failure is discarded because observation must
never steer an execution, and false for a failure inside a re-entry wave,
which is single-wave by design. Nothing wraps a successful executor call: the
host's work is the host's to instrument, and the step span already bounds
it.
The batch migration span (ADR-0017 decision 6)
Brackets one Executions.migrate_batch/3 call, opened once its options are
checked. Emitted on the calling process.
	Event	Emitted from	Measurements	Metadata
	[:statifier_persistence, :execution, :migrate_batch, :start]	Executions.migrate_batch/3, after its options are checked and before the plan's checks and the listing	system_time, monotonic_time	from, to, dry_run, span_ref
	[:statifier_persistence, :execution, :migrate_batch, :stop]	the same call, on every return	duration, monotonic_time, one count per outcome of the mode	from, to, dry_run, span_ref, outcome, reason
	[:statifier_persistence, :execution, :migrate_batch, :exception]	the same call, in place of the stop, when the batch raises, throws or exits	duration, monotonic_time	from, to, dry_run, span_ref, kind, reason, stacktrace

from and to are the plan's two content hashes, and dry_run is the
option the call was given. The stop's counts are the report's counts, one
measurement per outcome of the mode, every one present: would_migrate,
would_refuse and skipped under the dry run; migrated, refused,
parked and skipped under the apply. outcome is :ok when the call
answered a report, with reason nil, and :error when it refused the
whole batch, with reason the refusal it answered and every count 0.
The dry run opens the span and so does a whole-batch refusal, so a host
counting stops counts every batch it asked for. A malformed option raises
ArgumentError before the span opens. The exception's keys are the step
span's: the start's metadata plus kind, reason and stacktrace, with
reason and stacktrace narrowed the same way, and the raise then reaches
the caller unchanged.
Each execution the apply moves still emits its own
[:statifier_persistence, :execution, :migrated], unchanged, between the
batch's start and its stop; the dry run emits none. A batch is not a step:
its span takes no entry and no execution_id.
The durable-subchart seam (ADR-0008)
Emitted on the parent's stepping process, at dispatch time.
	Event	Emitted from	Measurements	Metadata
	[:statifier_persistence, :child, :started]	Driver.start_child/3, after adopt_child/3	system_time	parent_execution_id, child_execution_id, invoke_id, child_index, content_hash, session_id
	[:statifier_persistence, :child, :refused]	the same chain, on any refusal	system_time	parent_execution_id, invoke_id, reason
	[:statifier_persistence, :child, :recorded]	Driver.record_and_settle/5, after the child's own answer is written	system_time	parent_execution_id, child_execution_id, invoke_id, child_index, outcome
	[:statifier_persistence, :child, :answered]	Driver.answer_parent/3, after the parent's door returns; Driver.resolve_and_answer_parent/3, when the parent is never reached	system_time	child_execution_id, parent_execution_id, invoke_id, outcome, child_count, failed_count, delivery
	[:statifier_persistence, :child, :settled]	Driver.settle/3, once per decision	system_time, child_count, completed, failed, cancelled, unstarted	parent_execution_id, invoke_id, policy, decision
	[:statifier_persistence, :child, :cascade_cancelled]	Executions.cascade_cancel/3, after the sweep	system_time, count, retained	parent_execution_id, invoke_id

content_hash on :started is the child's pinned hash - ADR-0008
decision 2's mandatory identity pin, recorded in the child's linkage
metadata - which is what lets a consumer tell a child restarted against a
redeployed chart from one that was not. session_id is the child's own
logical session, so the bridge can stitch the child's macrostep spans to
this event without reading Execution.Linkage.
:refused's reason is ADR-0008 decision 4's closed refusal set:
:child_listing_unsupported (the adapter cannot host children),
:unidentified_chart (the resolved child chart carries no identity),
:execution_exists, and a Statifier.Invoke.Source.resolve/2 reason. All
four reach the chart as
{:failed, reason: "child_execution_creation_failed", detail: detail}, so a host sees them there too - but only as a chart-level
failure, without which of the four it was.
:answered's outcome is :done or :failed. For a single child it
mirrors the two doors, and child_count and failed_count are nil: one
child is not an invocation with a width. For a fan-out it is the
invocation's aggregate - :failed when any index failed - which is not
the door: a fan-out that lost an index still answers through
done_invocation/5 with a dense list, because st-ADR-0068's failure shape
is inside the entry rather than around the list. Reporting the door said
outcome: :done for a settlement that failed, which is the one thing a
consumer counts this event to learn (the ADR-0009 sp-8wv amendment).
failed_count is how many entries in that list failed.
:answered's delivery is what the parent's door answered, from a
closed vocabulary: :delivered (the parent took the answer),
:discarded (the parent had already left the invocation, ADR-0007
decision 3), :needs_migration (the parent is parked and refused the
answer whole, ADR-0014 decision 2) or :error (any other error, whose
term does not travel). The automatic answer - the one a child's own drive
makes once it is terminal - returns the child's own result whatever the
parent's door answered, so this key is where a refused answer reaches the
host. The event is emitted on the process driving the child, before that
drive returns, so a handler seeing delivery: :needs_migration runs
beside the caller holding the child's result; delivering the answer again
through Driver.answer_parent/3 once the parent leaves the arm is the
host's. For a fan-out the children's recorded answers stay on their own
executions, and answering again through any one child settles the
invocation again (the ADR-0009 sp-6neq amendment). A single child's answer
is recorded on its own execution too, before the parent's door is tried,
so a host that no longer holds it reads it back:
StatifierPersistence.Execution.from_record/1 over the child's fetched
record carries it as donedata, and a failed child's failure was always
on the record (ADR-0008's 2026-09-24 Amendment).
Two more delivery values say the answer never reached a door at all. The
automatic answer, and Driver.resolve_and_answer_parent/3 with a
chart_resolver:, first fetch the parent's own record and then resolve its
chart through the resolver; :parent_unfetched is a parent whose record did
not fetch, and :parent_chart_unresolved is one whose chart the resolver did
not return. Neither the fetch's error nor the resolver's answer travels. No
door ran and no settlement was entered, so on these two outcome is the
child's own (:done or :failed), child_count is the linkage's, and
failed_count is nil even for a fan-out. The child's own drive still
returns its own result, and resolve_and_answer_parent/3 still returns
:ok; delivering the answer once the parent can be reached is the host's,
through Driver.answer_parent/3 with a driver over the parent's chart (the
ADR-0009 sp-q0pp amendment).
:recorded and :settled are the fan-out settlement seam, and both are
emitted inside the parent's settlement exclusion, which is what makes
them trustworthy: a :recorded cannot claim an answer the settlement that
follows will not read.
:recorded fires once per child answer written to a child's own execution
record. Every index but the settling one records an answer that reaches no
door at all - nine of ten for a ten-wide fan-out - so this is the only
surface those answers appear on.
:settled fires once per decision the settlement section reaches, and not
at all for a read that failed before reaching one. decision is :answer
or :not_yet, and it is the settlement's decision, not the parent's
answer to it: :answer says every index is settled and the assembled list
goes to the parent's door, and a parked parent that then refuses the list
still reports :answer here. What the door answered is the delivery of
the :answered event that follows (ADR-0008's 2026-09-24 Amendment). The
four tallies are read off the same states the decision
was made from, the first_error cancels included, and unstarted is the
indexes with no execution of their own at all - which is what tells a
fan-out still starting from one that is stuck. They partition child_count only
once every index has an execution.
count on :cascade_cancelled is how many executions the sweep actually
cancelled and retained is how many it found already terminal and left
alone - ADR-0008 decision 5's retain semantics as a number. Both are
legitimately 0: a cancel matching nothing is a no-op, not an error, and a
crash-recovering host may replay a cancel whose start it never durably
recorded. invoke_id is nil for the whole-parent sweep and set for the
per-invocation one.
A child is a separate execution with its own logical session, so its own
steps produce their own step spans and their own macrostep spans - not children
of the parent's. Parenthood would hold the parent's trace open for the
child's whole life, which on this package's target hosts is days. The
bridge links instead, from :started.
Cardinality and disclosure
Every metadata key above is bounded by the chart or by a closed vocabulary,
with three exceptions, all deliberate.
execution_id is host-supplied and unbounded. It is present as a
correlation id for a span or a log line, never as a metric dimension - the same status
job_id has in statifier_oban and id has in Oban itself.
opts on [:statifier_persistence, :execution, :step, :reentered]
carries a <send>'s sendid, which is the element's own id or one the
interpreter generated for it, so it is unbounded like execution_id: a
value for a fold to replay, never a metric dimension. origin beside it
is indexes into the chart and is bounded by it.
reason is a term on several events. Where this note names a closed
vocabulary (:discarded, :child, :refused, the adapter arms) it is safe
to dimension on. Where it carries an arbitrary executor or adapter error
(:effect, :failed, :adapter, :call's {:adapter, term}, the step
stop, the batch migration stop), a consumer must narrow it before it
becomes a dimension. The step
exception's reason is already narrowed to a module or an atom. A host executor returning a per-effect struct
there will blow up any metric keyed on it, and no change here can prevent
that.
Nothing host-opaque and nothing from the datamodel is ever on an event.
Never emitted, in any form - not truncated, not hashed, not "just the
keys": the chart_blob, the position_blob, the identity_blob, the
ADR-0006 metadata map, the chart's datamodel, an invoke's params, and a
:done effect's donedata.
The metadata map is the one a well-meaning implementer will reach for,
because it holds exactly the tenant and correlation ids an operator wants
to slice by. It is excluded anyway. It is unbounded by construction and
host-defined, so no cardinality budget can be reasoned about here; and
ADR-0006 decision 2 already records that it sits at rest in the clear
outside :blob_type encryption, so a host that filed something it should
not have would have it leave the database on this channel. metadata? on
[:statifier_persistence, :execution, :created] is a boolean - whether a
non-empty map was supplied - and that is the whole of what this contract
says about it. A host wanting its own dimensions has execution_id on
every event and its own table to join.
The identity guard's refusal carries the same rule into a place it is easy
to miss. The error term is {:identity_mismatch, stored, supplied} with
two whole Identity structs; the event carries the two content_hash
values and nothing else from them. A content hash is a digest of a chart
document and is the key this package and its host already exchange in the
open; the envelope around it is not.
caller_context does not appear in this family at all. This package
originates none. It rides family one from the driving event, where
Statifier.Telemetry puts it and where st-ADR-0063 intends it, and the
bridge reads it there.
The bridge half
opentelemetry_statifier is the only package in the family that calls an
OpenTelemetry API (st-ADR-0062), and it bridges siblings as separate
per-library setup calls. This package's half of that bridge is an
obligation, not code: the promise that the events above carry everything
the bridge needs, so it never reads a chart blob, a position blob, an
execution record, StatifierPersistence.Execution.Linkage, or an ADR-0006
metadata map.
Span construction, handler attachment and the span table are the bridge
repo's decisions and are not specified here.
What the events are built to let the bridge do:
	Family one needs no bridge work at all. These are upstream's own 27
events with driver: :persistence in metadata, mapped to
statifier.driver by the mapping the bridge already has. A durable
execution becomes visible the moment the emit sites land, with no second handler
table and no second attribute vocabulary. That is st-ADR-0067 decision
1's whole argument, and this package is the reason it was made.

	session_id maps to statifier.session_id, the same attribute
upstream uses. That is what joins family two's events to family one's
spans for a consumer that is not relying on ambient context - and it is
why family two carries the honest nil rather than a fabricated value on
the events emitted before a position is decoded.

	execution_id maps to statifier_persistence.execution_id, a new
attribute in this package's own namespace. Every other measurement and metadata key
maps by name into statifier_persistence., as upstream's attribute rule
already specifies for its own namespace.

	Nesting is bridge-owned, three deep. A step span opens and the bridge
records it in its own span table, tagged with the emitting pid; the
adapter events and the upstream macrostep span land inside it because the
bridge parents them from that row, never from the process's ambient OTel
context, which it does not read (ots-ADR-0004 decision 4). A job or
request span a host or statifier_oban already had open in the same
process therefore does not parent the step span - with nothing of the
bridge's own open around it, the step span is the root of its own trace.
st-ADR-0067 decision 6 describes the shape inside it. No propagation
machinery is involved, and no package has to know about another.

	Resume and cross-step stitching use links, never parenthood, and the
position blob carries nothing trace-shaped. ADR-0009 decision 6 settles
this. Within a node, consecutive macrosteps of one execution stitch
through the bridge's last-span-context table keyed on session_id, exactly as
statifier-ex's docs/opentelemetry.md already stitches session macrosteps - the
durable case is not special. Across a node or a deploy, where that table
misses, a step links to its driving trace if and only if the host
attached a st-ADR-0063 caller_context to the driving event; with
none, each macrostep is an unlinked trace correlated by
statifier.session_id. That is the standard detached case, not an error.
Whether this package should reserve a linkage key carrying a W3C
traceparent so cross-node resumes link without host cooperation is
deferred, with the trigger stated in ADR-0009 decision 6.

	A child execution links to its parent, and is not parented by it. From
[:statifier_persistence, :child, :started] the bridge has
parent_execution_id, child_execution_id, invoke_id, child_index,
the pinned content_hash and the child's session_id - everything needed
for a link, with nothing read out of Execution.Linkage. Parenthood would
hold the parent's trace open for the child's whole life.

	A fan-out is reassembled from :recorded and :settled, not from the
parent's span. The invocation is not an interval anything here owns:
its children run on N nodes over N intervals, and the only thing that
happens at one place and time is each settlement decision. So a bridge
reads the invocation as the (parent_execution_id, invoke_id) pair those
two events share with :started and :answered, counts the recorded
answers against child_count, and reads the last :settled -
decision: :answer - as the point the parent moved.

	trigger is a pass-through string. No event here originates one, but
the macrostep events this package emits through Statifier.Telemetry
carry upstream's, and it is copied and never validated against an enum.
statifier-ex owns that vocabulary and is still growing it (:resume is
the most recent addition); a consumer that hardcodes today's value set is
wrong on the next release.

	Trace-off degrades to nothing, structurally. With no bridge attached,
:telemetry.execute/3 on an event with no handlers is a lookup and a
return. There is no build-time flag, no compile-time removal, and no
option to disable emission. Upstream's trace: true gate applies to
upstream's nine :trace events and rides the position (st-ADR-0060);
nothing in family two scales with microstep count, so it has no
counterpart here.


For a host that is not using the bridge
The events are plain :telemetry. A host attaching Telemetry.Metrics
gets, with no OpenTelemetry anywhere:
	a distribution over [:statifier_persistence, :execution, :step, :stop]'s
duration, dimensioned by entry and outcome - the durable stepper's
own latency, which nothing else measures;
	a distribution over [:statifier_persistence, :execution, :lock]'s duration
and a counter on its outcome - whether the host's concurrency is
fighting itself for the same execution;
	a distribution over [:statifier_persistence, :adapter, :call]'s
duration by callback - which storage call is slow, in-memory adapter
included;
	a counter on [:statifier_persistence, :identity, :refused] - the
deploy-drift alarm, which should normally be flat at zero;
	counters on [:statifier_persistence, :execution, :terminated] by
driven_by and status, and on [:statifier_persistence, :execution, :discarded] by reason;
	a counter on [:statifier_persistence, :execution, :migrated] by
from_content_hash and to_content_hash - how many executions a sweep
over the drained query has moved off a chart;
	a distribution over [:statifier_persistence, :execution, :migrate_batch, :stop]'s duration by dry_run and outcome, and sums of its counts -
how long a batch took and how many executions it moved, refused, parked
and skipped;
	a counter on [:statifier_persistence, :execution, :unparked] by
content_hash - how many parked executions a host put back to work
unmigrated;
	counters and a count distribution on the child seam - fan-out,
refusals, and how much a cascading cancel actually swept.

That is why the contract is defined in events rather than spans, and it is
the same reason st-ADR-0062 gave for the bridge being a separate package.


  

    Documents, revisions, charts and executions, and why an execution is a durable row

This package has no table for a document and no table for a revision. Both
belong to your host. What the package stores, of these four words, is the
chart and the execution. This page explains how the four line up, why the
split falls where it does, and why an execution is a row that outlives every
process rather than a process that happens to be saved.
Nothing else in these pages says how a host gets from "the workflow an author
edits" to "the chart an execution runs", so the four words are written down
here once.
Four words, one job each
Each word has exactly one job:
	A document is the stable thing a host names - the workflow an author
opens and edits - under an id the host owns. A lending desk's "lend a copy
of a book" workflow is a document.
	A revision is one saved state of a document. In these pages the word
always means that, and nothing the package stores is called a revision.
	A chart is what a revision compiles to, identified by its content
hash. Documents and revisions never reach this package.
	An execution runs exactly one chart for its whole life. One patron's
loan of one copy is an execution.

The sentence "the chart and the execution are what the package stores" holds
inside these four words only; it is not a list of everything the Ecto adapter
creates. The upstream statifier records, quoted below, say "chart revision"
for what this page calls a chart: the compiled form, which is not a document's
revision.
Why documents and revisions stay with the host
An author edits a document, and every save is a revision. Those are
authoring facts, and they change at the author's pace. A chart is what the
engine can run: it is identified by its content hash, so the package never
needs to know which document or which revision produced it. It receives a
compiled chart and files it under the hash of its content.
That is why nothing that starts an execution names a document or a revision
to this package. The only thing that crosses from the host's side to the
package's side is a hash, and the host is the one that knows which hash is
current.
The publish row
The join between the two sides is a publish row the host keeps:
(document_id, revision, content_hash, published_at, status)
Three rules govern it:
	There is exactly one active publish per document.
	A new execution always starts on the document's active publish, and
nothing that starts an execution names a content hash directly: the host
reads the hash off the active publish.
	A republish mints a new chart and never touches a live execution. An
execution drains on the chart it started on.

A lending desk starts each new loan through its own publish row rather than
through a hash it carries around. The snippet below illustrates that read; it
is not a procedure. store, machine and opts are the values How to
persist an execution and resume it in another
process builds (its "Store the compiled
chart" and "Connect your host to the effects" steps), and MyApp.Catalog is
the host's publish table, not this package's:
%{content_hash: hash} = MyApp.Catalog.active_publish!("lend-a-copy")

{:ok, %{chart_blob: blob}} = Storage.fetch_chart(store, hash)
{:ok, machine} = Chart.from_binary(blob)
{:ok, execution, _state} = Executions.create(store, "loan_01H8", machine, opts)
Why an execution is a durable row
A loan can stay open for days: a copy is out with a patron, comes due, is
renewed, and is returned. No process should have to stay alive for that long.
So between two steps nothing holds the execution in memory. The only thing
that exists is the execution's record, and it is enough: given only the
execution id, you fetch the record, fetch the chart bytes it names, and
recompile.
Two facts make that safe, and both follow from the execution running exactly
one chart for its whole life:
	A position is only meaningful against the exact chart that produced it.
The record therefore names its chart by content hash, and the identity
guard checks that hash on every load.
	A republish mints a new chart and never touches a live execution. The
execution keeps resuming on the chart it started on, so an author saving a
new revision cannot change what a loan already in progress will do. It
drains on its own chart.

If the execution were a process, a restart would end it and a republish would
have to decide what to do with it. Because it is a row naming one chart, a
restart changes nothing about how it continues, and a republish has nothing
to decide. Surviving a restart: the demo host walks a demo host
through that.
The contract this package builds on
The persisted-position story is already specified upstream, in statifier-ex,
and this package is one consumer of it rather than the definition of it:
	docs/persistence.md in statifier-ex covers what MachineState contains, the
interned-index hazard, chart identity, and the resume recipe.
	ADR-0052 there records the rules: a persisted position is only meaningful
against the exact chart that produced it (the upstream record says "chart
revision"; it means the compiled chart, as above), so every load is guarded
by the Machine identity / content-hash. Loading a position against the wrong
chart does not error - it silently resumes the wrong configuration.
	ADR-0060 records the resume API: the :resume option on
Session.start_link/2, the pure-core rehydration path, and what a resume
deliberately does not restore (in-flight delayed-send timers and live
invoked children).

Read all three before adding code here.


  

    Surviving a restart: the demo host

test/statifier_persistence/demo/ is a demo embedder that runs a
multi-step chart across a simulated restart with no Statifier.Session
process at all: persist mid-execution, drop every volatile process and
struct, cold-boot from the execution id alone, continue, finish. It exists
to validate this package's whole surface - the identity guard (ADR-0003),
the execution lifecycle and executor seam (ADR-0004), and both storage
adapters - the way the charter demands: driven by an embedder-shaped pipeline, not by
unit tests alone.
Every claim below is asserted by a test; when the prose and the tests
disagree, the tests win.
	test/statifier_persistence/demo/restart_demo_test.exs - the scenario
over Storage.InMemory, with the full per-stage assertions.
	test/statifier_persistence/demo/restart_demo_ecto_test.exs - the same
scenario bodies over Storage.Ecto and real Postgres.
	test/support/demo/ - the host the tests drive: Host, Ledger,
Runtime, AuthorizeHandler, Scenario.

The chart and the kill point
The chart (test/support/demo/scenario.ex) is a test fixture, kept as it is
in a fixture-only domain; the family's teaching domains are elsewhere. It
models a credit-card transaction: authorized, captured before its capture
window closes, then settled. It walks
intake -> authorizing -> awaiting_capture -> settling -> settled, with
a voided state as the negative target - reaching it means the host lost
a race it exists to control, and the tests assert it is never entered.
The kill point is authorizing, chosen so the restart happens with the
maximum in flight:
	a pending durable timer - authorizing's onentry armed a 900s
capture-timer;
	an in-flight async invocation - the myapp:authorize invoke
started a real worker process.

At that moment the volatile runtime is stopped - every worker pid and
armed in-memory timer dies with it - and a fresh host is booted from
nothing but the execution id.
What survives, and what the host must rebuild
	Piece	Lives in	Survives the restart
	the execution's position and status	StatifierPersistence.Storage (InMemory / Postgres)	yes
	the chart blob	StatifierPersistence.Storage	yes
	the host's own timer and invocation rows	Demo.Ledger (stands in for the embedder's tables)	yes
	armed timers, live worker pids	Demo.Runtime (supervisor over volatile state)	no - stopped and rebuilt
	the %Host{} struct	plain struct	no - rebuilt by boot/4
	the compiled %Machine{}	recompiled from the stored chart blob	no - Chart.from_binary/1 on boot
	the handler palette (invoke_types, invoke_handlers)	per-deployment declaration	no - re-supplied on every step (st-ADR-0064)

st-ADR-0060's rule is "resume restores position, not liveness", and the
demo makes each half of that visible:
	Position restores. boot/4 re-reads the execution record and the chart
blob, recompiles a freshly interned machine, and the next step's
identity guard proves the pair still match. The restart tests assert
the boot really re-read stored bytes rather than reusing a carried
struct.
	Timers do not. Nothing about a pending delayed send survives in
the position - delay_ms is relative and no wall-clock instant is
stored. recover/1 re-arms every open timer from the host's own
durable rows; the capture-timer that fires after the restart was
armed before it, and fires from that durable row.
	Invocations do not. The position's active_invocations records
what was invoked, never a pid. recover/1 re-establishes each
invocation the engine still considers active and the ledger still
shows open, by re-running the ADR-0051 handler's start/2 - the
engine is the liveness authority, the host's rows are the payload
source. The tests assert the post-restart worker is a live pid
different from the dead pre-restart one.
	Nothing runs twice. Re-arming and re-establishing are idempotent
on their durable keys ({execution_id, ordinal} for timers, invoke_id
for invocations), and recovery goes through the host's own hands, not
back through the executor seam - so the executor call log after the
restarted execution is exactly the straight-through execution's, asserted
on exact contents.
	The inputs are the host's to record. boot/4 restores no input
tape; the recorder carries it. A replay of the recorded events -
plus the one generated create input, the session id - against a
fresh store reproduces the identical configuration sequence and the
identical effect structs, field for field.

Where every effect goes
Nothing the host does to the outside world happens outside the
StatifierPersistence.Executor seam: one arity-2 fun
(Demo.Host.executor/1) receives every effect, records it, and
dispatches it - durable row first, volatile arm/spawn second. The two
deliberate exceptions are cold-boot obligations, not chart effects:
boot/4's chart-fetched marker and recover/1's re-establishment,
both of which exist precisely because no step emits them.
The boundary
The durable timer store here is the host's own (Demo.Ledger), and
the mock clock is the demo's one departure from a production host - the
gate must stay fast and deterministic. A production embedder hands the
same SendDelayed/Cancel effects to a real scheduler instead; that is
statifier_oban's charter (st-ADR-0054). The seam is identical either
way, which is the point: this package stops at the effect vocabulary,
and everything the demo rebuilds by hand is exactly the work a durable
scheduler package takes on.


  

    What a finished execution leaves behind

An execution that has ended keeps three things in your store: its row in
the executions table, the last position blob written on that row, and, if
your adapter keeps one, its whole input log. The row is history. The
position blob and the log are not needed by anything in this package once
the execution has ended, and the log holds your own event data, verbatim.
This page says what StatifierPersistence.Retention.prune/3 clears, which
rows you may delete yourself for a finished execution, and which you must
not. The schema declares no foreign keys, so the database will not stop a
wrong delete. This page is the only guard.
The design is ADR-0016.
Pruning
cutoff = DateTime.add(DateTime.utc_now(), -90, :day)

{:ok, %{executions: pruned, position_blobs: blobs, inputs: inputs}} =
  StatifierPersistence.Retention.prune(store, cutoff)
prune/3 selects every execution whose status is :completed, :failed
or :cancelled and whose ended_at is before cutoff. For each one it
sets position_blob to NULL and deletes all of its input log rows. The
row itself stays, with its status, failure, metadata, answer and
ended_at.
	The cutoff is yours. It is a DateTime, and prune/3 raises on a
number of days, a Duration or a Date. This package has no retention
window and no default. How long you keep a finished execution's leftovers
is your policy, and you run the prune when that policy says to.
	An execution with no ended_at is never pruned. That includes a row
that was already finished before migration V08 added the column: its end
time is not stored anywhere. It gets a stamp only when a later terminal
write reaches it.
	A stamped row that is not terminal is never pruned. A stamp stays on
a row that a later write put back to :active, and that execution can
still take a step.
	It works in batches and can be repeated. batch_size: (default 500)
bounds each transaction. Each batch commits on its own, so a call that
fails part-way leaves the earlier batches done. Calling again with the
same cutoff carries on, and a call with nothing left to do answers zeros.
This holds when nothing encloses the call; see "Pruning inside your own
transaction" below for what changes when something does.
	It needs an adapter that declares it. Both shipped adapters do. The
in-memory adapter keeps no input log, so it clears position blobs only.
An adapter of your own declares it by exporting
supports_execution_pruning?/1 and prune_executions/4; one that does
not gets {:error, :execution_pruning_unsupported}, and
StatifierPersistence.Storage.execution_pruning_supported?/1 tells you
in advance.

Pruning one partition
If your tables carry a column of your own that partitions them, placed
with :leading_columns on use StatifierPersistence.Ecto, scope:
confines a prune to the rows that hold it:
StatifierPersistence.Retention.prune(store, cutoff, scope: [tenant_id: tenant_id])
scope: is a keyword list of column equalities. Every statement each
batch runs carries all of them: the selection, the input log check inside
it, the input log delete and the position blob update. So a prune you run
inside one partition's transaction reads and writes no row of another.
	The columns must be your :leading_columns. The Ecto adapter raises
ArgumentError for any other column before it runs a statement.
	A scope is never empty and never nil. prune/3 raises on
scope: [], so a scope your code computed to nothing cannot prune every
partition. It also raises on a nil value, because an equality with
NULL matches no row. To prune across every partition, leave scope:
out.
	The in-memory adapter cannot scope. Its records have no columns of
yours, so it answers {:error, :unscoped_adapter} for any scope: and
clears nothing.

Pruning inside your own transaction
prune/3 called with nothing enclosing it commits each batch on its own.
Called inside a transaction of your own, its whole drain - every batch -
runs as that one transaction, and commits or rolls back with it.
batch_size: then bounds each batch's statements, not the transaction, so
a host that opens a transaction to set a partition's context before any
write and calls prune/3 there loses the short-transaction bound
batch_size: exists for.
For one bounded transaction per batch, call prune/3 with
single_batch: true inside each of your own transactions, and call again
while more? is true:
def prune_tenant(store, cutoff, tenant_id) do
  batch =
    Repo.transaction(fn ->
      # set the tenant's context for this transaction here, then:
      opts = [scope: [tenant_id: tenant_id], single_batch: true]

      case StatifierPersistence.Retention.prune(store, cutoff, opts) do
        {:ok, counts} -> counts
        {:error, reason} -> Repo.rollback(reason)
      end
    end)

  with {:ok, %{more?: true}} <- batch do
    prune_tenant(store, cutoff, tenant_id)
  end
end
It answers {:ok, counts} for the last batch, with more?: false, or the
first {:error, reason}. Every batch before that one has committed, so
calling it again carries on.
more? is true when the batch took as many executions as batch_size:
allows, so another call may find more, and false when it took fewer -
the same point where the default drain stops on its own. When the last due
batch holds exactly batch_size: executions, that call answers more?: true and the next one answers zeros with more?: false, so a loop that
stops at more?: false makes one extra call that clears nothing. A row
another transaction holds locked is skipped, not waited on, so it is left
for a later call either way.
After a prune, Executions.inputs/2 answers {:ok, []} for that
execution, which is also what an execution that took no input answers. A
load of its position answers {:error, :execution_position_missing}, which
is also what an execution that failed at creation answers. No read tells
you an execution was pruned. If something you run reads input logs, for
example a replay tool, decide which executions it may read from their
ended_at and your own cutoff.
Rows you may delete for a finished execution
"Finished" here means the same thing it means to prune/3: the status is
:completed, :failed or :cancelled, and it has an ended_at.
	Row	Why it is safe
	Its input log rows (the inputs table, by execution_id)	Nothing in this package reads the log; Executions.inputs/2 is a diagnostic read for you. Delete all of an execution's rows or none of them. prune/3 does this for you.
	Its position_blob, set to NULL on the executions row (not the row itself)	Nothing in this package loads a finished execution's position. step/5, fail/4 and cancel/3 discard a finished execution before loading anything, and migrate/4 refuses one. prune/3 does this for you.
	A positions row, keyed by session, for a session you will never resume	This package cannot tell when a session is done. The positions table has no end stamp and no link to an execution, so prune/3 never touches it. Deleting the row also releases the chart pin it holds, which can make that chart retirable (see How to retire a chart and prune finished executions).

Rows you must not delete
	Row	What breaks
	The execution row itself	The drained query (Executions.executions_on/2) stops counting it. A parent that has not settled yet reads a child's status and answer from this row. A re-driven child create would no longer find the child, and would start it again from the beginning. And the id becomes free to reuse, for an execution nothing would tell apart from the old one.
	A charts row	Retire a chart with Executions.retire_chart/4, which refuses while anything still needs it. A deleted row loses its tombstone: fetch_chart/2 answers :chart_not_found rather than the retired arm, and a later save_chart/3 brings the chart back. If you read a chart back through fetch_chart/2 to resume an execution, nothing on that hash can be resumed.
	The input log or position of an execution that has not finished	The execution can still take a step. With its position gone, the step fails with :execution_position_missing. With its log gone, the next input is written at ordinal 0 again, and the log reads as if the execution had started there.
	Some, but not all, of an execution's input log rows	A log with a gap looks complete and is not. A replay built from it replays a different execution.

Retiring a chart on Postgres takes a per-chart advisory lock that the
creates and migrations on that chart also take.
What the chart lock reaches says what it makes wait and how to
avoid a deadlock on it inside a transaction of your own.
What pruning does not do
	It keeps the answer and the metadata. outcome_blob, failure and
metadata stay on the row, because a parent may still need the answer.
Metadata should hold host identities only, never personal data (see
ADR-0006). If your chart's answers carry personal data, pruning does not
remove it.
	It does not touch keys or copies. If you encrypt the blob columns
(:blob_type), pruning removes the ciphertext from the live rows. It
does not rotate or destroy a key, and it does not reach your backups.
	It does not cascade. A parent and its durable children are each
pruned on their own ended_at. Either order is safe, because the rows
stay.
	It has nothing to clear from the trace. This package emits telemetry
and stores none of it.



  

    What the chart lock reaches

Retiring a chart (StatifierPersistence.Executions.retire_chart/4) and
putting an execution on a chart race each other: a create or a migration
reads the chart's tombstone, finds none, and writes its execution, while
a retirement counts the chart's pins and writes the tombstone. On the
Ecto adapter over Postgres a per-chart advisory lock orders the two, so
one of them always sees the other. This page says what that lock makes
wait, what its key is, the one way your own code can deadlock on it, and
what it means for test suites running in parallel.
The design is ADR-0012's 2026-09-28 Amendment (the lock) and its
2026-09-29 Amendment (the key). The lock shipped in 0.23.0. The key this
page describes, scoped by the store, ships in the first release after
0.23.1; 0.23.0 and 0.23.1 key the lock on the content hash alone, as
"Before the store-scoped key" below describes.
Where the lock is taken
Only StatifierPersistence.Storage.Ecto, and only when the repo's
adapter is Postgres, takes it. The in-memory adapter checks the tombstone
inside the same Agent transition that writes, and needs no lock. An Ecto
repo on another backend takes none, and the race is narrowed there, not
closed.
The lock is transaction-scoped (pg_advisory_xact_lock and
pg_advisory_xact_lock_shared). It is held until the transaction that
took it commits or rolls back, and a statement outside any transaction
releases it when the statement ends.
The two modes
	Shared, taken by every tombstone read: Storage.check_chart_retired/2
and the adapter's fetch_retired_info/2. Executions.create/4,
Executions.migrate/4 and Executions.migrate_tree/4 each make that
read inside the transaction they write in (for a tree, once per node's
to chart), so under the default serialization strategy they hold the
shared lock until the execution they put on the chart has committed.
	Exclusive, taken by a retirement: the adapter's retire_chart/3
takes it as the first statement of its transaction, before it counts
anything, and holds nothing on the chart before it.

A serialization: strategy of your own opens no database transaction
for the lock to live in, so a create under it, outside a transaction of
yours, holds the shared lock only for the read's own statement. The
race is narrowed there, not closed.
What waits on what
For one chart in one store (the next section says what "one store" is):
	Already holding	Arriving	Waits?	What the arriving call then answers
	a tombstone read (shared)	a tombstone read, from any create, migration or check	no	its own read; any number of writers on one chart proceed together
	a tombstone read (shared)	a retirement (exclusive)	yes, until the reader's transaction ends	if the reader committed an execution on the chart, the retirement sees it and refuses with {:error, {:pinned, counts}}; otherwise it decides as it would have
	a retirement (exclusive)	a tombstone read (shared)	yes, until the retirement's transaction ends	the read sees the tombstone, and the create or migration answers {:error, {:chart_retired, info}} having written nothing
	a retirement (exclusive)	another retirement (exclusive)	yes	the retired arm if the first one tombstoned the chart, never a second tombstone

Nothing waits across two different charts, or across two different
stores, short of a collision in the key's 32-bit hash, where two keys
behave as one. The per-execution lock the default
serialization strategy takes (lock_execution/3) is a different key
space and never meets this one.
Only the losing interleaving changes what a call answers. A create that
does not race a retirement answers what it always answered.
The key, and why its unit is the store
The key is two int4s:
(namespace, hashtext(store <> " " <> content_hash))
The namespace is a constant of the adapter (@chart_lock_namespace, the
bytes SPCH). The store is the table of your host module's chart schema,
under its Postgres schema prefix (the :prefix option, Ecto's
@schema_prefix) when it has one, each part written as a double-quoted
identifier: "statifier_charts" with the default table name and no
prefix, or "loans"."statifier_charts" with prefix: "loans". The
:table_prefix option is part of the table name, so it is in the key
through the name.
So:
	Two stores in one database do not wait on each other. Two table
names (from two :table_prefix values or two :tables overrides), or
one table name under two schema prefixes, give one content hash two
keys.
	Two host modules on one physical table are one store. Same table,
same prefix: they share the key, because they share the rows the lock
guards.
	Tenants sharing one charts table share the lock. The charts table's
unique index is on content_hash alone. A tenant column you add with
:leading_columns goes on the table, not into that index, so a chart
has one row, and one tombstone, per store. A lock keyed per tenant
would let a create for one tenant read the chart as not retired while
a retirement for another tenant tombstoned that same row, which is the
race the lock exists to close. The consequence is mild: creates never
wait on each other (shared never waits on shared), and a retirement
waits only for in-flight writes on the one chart it retires.

The prefix-free edge
A chart schema with no schema prefix, which is the default, is keyed by
its table name alone. Which Postgres schema that name resolves to is the
connection's search_path, and the key does not include it. Two hosts
in one database with the same chart table name, no prefix, and
different search_path settings share a key though their rows are
apart. They wait on each other exactly as every store in one database
did before the store-scoped key; nothing answers differently. Give each
its own :prefix if the waits matter.
Before the store-scoped key
On 0.23.0 and 0.23.1 the key is (namespace, hashtext(content_hash)):
database-wide. Every store in one database shares the lock of every
content hash they have in common, whatever tables or prefixes they use.
Reading a chart, then retiring it, in one transaction of your own
This is the one way the lock can deadlock, and no call in this package
does it on its own: Executions.retire_chart/4 reads no tombstone before
the adapter's retire_chart/3 takes the exclusive lock as the first
statement of its transaction, and the creates, migrations and checks
take only the shared lock.
Your own transaction can. If it first reads a chart's tombstone, or
creates or migrates an execution onto that chart, and then retires the
same chart, it asks for the exclusive lock while it still holds the
shared one. One such transaction alone is granted the upgrade. Two at
once, on one chart in one store, each hold the shared lock and each wait
for the other to let it go, and Postgres ends one of them with
deadlock_detected (SQLSTATE 40P01).
"Your own transaction" includes more than an explicit
Repo.transaction/2:
	an Ecto.Multi, or any function of yours that runs inside one;
	this package's calls made inside a transaction you opened, because
they join it (How to step inside a caller's
transaction);
	a test under the Ecto SQL sandbox, where the whole test is one
transaction, so a test that creates an execution on a chart and later
retires that chart is such a caller.

To find one in your code, list the files that retire a chart and, in
each, every call that reads a tombstone or puts an execution on a chart:
grep -rlE 'retire_chart' lib test \
  | xargs grep -nE 'retire_chart|check_chart_retired|fetch_retired_info|create\(|migrate\(|migrate_tree\('
For each file, ask whether a read and a retirement of the same chart can
run inside one transaction, and whether two such transactions can run at
once. If they can, any one of these removes the deadlock:
	retire in a transaction of its own, outside the one that read;
	retire first: a transaction that takes the exclusive lock before it
reads holds nothing it has to upgrade;
	in tests, give each concurrently running test its own content hashes,
or run those tests with async: false.

Test suites in parallel
StatifierPersistence.Testing.StorageConformance gives every chart a
case retires a suffix derived from the using module's name. Two modules
running the suite at once against one database retire different content
hashes, so they never meet on one key, whatever their stores.
With the store-scoped key, two suites in one database meet on the lock,
for a hash they have in common, only when they also share a charts
table: two host modules on the same table and prefix. Suites on
different tables or prefixes never wait on each other's charts.
What neither covers is two operating-system processes running the same
module against the same database: two checkouts of one project, or
mix test --partitions with every partition pointed at one database.
The module name, and so the suffix, is the same in both, and so are the
table and the key. Give each process its own test database: the
database name in config/test.exs is where to do it. This package's
own suite does: its default test database name carries a suffix per
checkout and MIX_TEST_PARTITION when that is set, and PGDATABASE
overrides it.
The router and the Oban adapter do not choose your version
statifier_router and statifier_oban depend on this package through a
version requirement (the Oban adapter's is optional). Each keeps its own
mix.lock for its own test suite, and that file never reaches your
application: the version of
statifier_persistence you run, and so which key the lock takes, is the
one your application's mix.lock resolved. To take the store-scoped key
once it is released, update statifier_persistence in your own project
(mix deps.update statifier_persistence) and check the version it
lands on in your mix.lock.


  

    Upgrading a host from 0.13 to 0.25.0

This page says what a host changes to move statifier_persistence from
0.13.0 to 0.25.0, one minor at a time. A host here is the code that
embeds the package: the module that calls use StatifierPersistence.Ecto,
the migrations it runs, the options it passes to
StatifierPersistence.Executions and StatifierPersistence.Driver, the
telemetry handlers it attaches, and any storage adapter of its own. 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.
Take the minors in order, and move the pin with each one, as the README
recommends: {:statifier_persistence, "~> 0.14.0"}, then "~> 0.15.0",
then "~> 0.16.0", then "~> 0.17.0", then "~> 0.18.0", then
"~> 0.19.0", then "~> 0.20.0", then "~> 0.21.0", then "~> 0.22.0",
then "~> 0.23.0", then "~> 0.24.0", then "~> 0.25.0".
The statifier floor stays ~> 2.6 through 0.17.0; 0.18.0 moves it to
~> 2.9, and every later release through 0.24.2 keeps it there; 0.25.0
moves it to ~> 2.15.
Before you start: the database is at V07
0.13.0 needs migration V07, so a host running 0.13.0 has already run it.
If yours has not, run it before anything below: an install at V06 takes it
with its own migration,
defmodule MyApp.Repo.Migrations.AddStatifierPersistenceRetirement do
  use Ecto.Migration

  def up, do: StatifierPersistence.Ecto.Migrations.up(for: MyApp.Persistence, from: 7)
  def down, do: StatifierPersistence.Ecto.Migrations.down(for: MyApp.Persistence, version: 7)
end
and an install still short of V06 follows the V06 ordering rule in the
StatifierPersistence.Ecto.Migrations documentation first (a host older
than 0.13 that has not reached V03 or V04 reads the section on them below).
No release before 0.17.0 adds a migration; 0.17.0 does (V08, under
"0.16 to 0.17"), and no release from 0.18.0 through 0.25.0 adds one, and neither do the
0.23.1, 0.24.1 and 0.24.2 patches.
If the database is older than V07: V03 and V04
A host that last migrated before 0.13 may not have reached V03 or V04, the
versions that add the outcome_blob column and the metadata index. Read
this section before the V07 step above if yours is one of them; a host that
is already at V05 or later skips it.
Upgrading to V03 before deploying 0.7.0
0.7.0 needs V03 of the package DDL, and the order matters: run the
migration first, then deploy the new code. outcome_blob is an
unconditional field on the generated execution schema, so 0.7.0 against a
V02 database fails on every query that touches the executions table, not
only on the fan-out write that introduced the column. The reverse order is
safe:
V03 on a database still served by 0.6.x adds a column nobody writes and
an index nobody's query needs yet.
From 0.12.0 an install that still owes V02, V03 or V04 - one capped below
version 4 - runs V06 first, on its own, and the versions it skipped
afterwards. For a host capped at V01:
def up do
  StatifierPersistence.Ecto.Migrations.up(for: MyApp.Persistence, from: 6, version: 6)
  StatifierPersistence.Ecto.Migrations.up(for: MyApp.Persistence, from: 2, version: 5)
end

def down do
  StatifierPersistence.Ecto.Migrations.down(for: MyApp.Persistence, from: 5, version: 2)
  StatifierPersistence.Ecto.Migrations.down(for: MyApp.Persistence, from: 6, version: 6)
end
Substitute your own cap in both spans - a host capped at V02 writes
from: 3 on the second up and version: 3 on the first down. V02, V03
and V04 alter the executions table, which on a database built before 0.12.0
carries that name only once V06 has renamed it (ADR-0011 decision 3). The
ordering rule is an upgrade rule only: V06's down/1 is a no-op, so the
V06 call in the down above does nothing. V02-V05's arms name the
executions table under the name V06 gave it, and V01 - below the cap, in
your own earlier migration - is what drops it. An install already at V05
needs none of this: from: 6 is the whole upgrade.
A host already on V02 picks V03 up with an ordinary migration of its own:
defmodule MyApp.Repo.Migrations.AddStatifierPersistenceOutcomeBlob do
  use Ecto.Migration
  def up, do: StatifierPersistence.Ecto.Migrations.up(for: MyApp.Persistence, from: 3)
  def down, do: StatifierPersistence.Ecto.Migrations.down(for: MyApp.Persistence, version: 3)
end
A host whose first migration is capped - up(for: MyApp.Persistence, version: 2), which is what keeps a fresh clone and an already-migrated
database on the same sequence of steps - caps its rollback the same way,
with from: 2:
defmodule MyApp.Repo.Migrations.AddStatifierPersistence do
  use Ecto.Migration

  def up, do: StatifierPersistence.Ecto.Migrations.up(for: MyApp.Persistence, version: 2)
  def down, do: StatifierPersistence.Ecto.Migrations.down(for: MyApp.Persistence, from: 2)
end
Leaving that down uncapped is the failure this ceiling exists to
prevent: Ecto rolls migrations back newest first, so mix ecto.rollback --all runs the V03 migration's down and then this one's, which without
from: starts at V03 again and fails on a column that is already gone
(no such column: outcome_blob). Rolling back a single step is
unaffected either way.
V03 does two things, and only one of them is cheap.
The outcome_blob column is a nullable :binary added to the
executions table. Postgres adds a nullable column with no default as a
catalog-only change, so this part is fast whatever the table's size. It takes the
configured :blob_type with the three blob columns V01 created
(identity_blob, chart_blob and position_blob), so a :blob_type whose
underlying database type is not binary needs the same hand-written ALTER
How to encrypt the blob columns and place host columns describes for those
three - now for outcome_blob as well.
The metadata GIN index is the part to plan for. V03's up/1
issues a plain CREATE INDEX, not CREATE INDEX CONCURRENTLY: it
takes a SHARE lock on the executions table for the whole build, which
blocks every INSERT, UPDATE and DELETE against that table until the
index is finished. Reads are unaffected. On a small or idle executions table
this is imperceptible. On a large one it is an outage of every write that
table takes - which, for a host stepping executions durably, means every
step of every execution.
How long that is depends on the row count, the width of the metadata
maps, and the server, so measure rather than guess. (sp-461 is a
separate measurement issue and not a number for this build: it measures
the settlement read cost against a GIN-indexed metadata column at
increasing fan-out widths.)
The concurrent build is what a host with a large executions table wants, and
0.8.0 ships it as V04 - see below.
The index is not optional in effect: without it, every fan-out child
completion asks whether its N siblings are terminal with a jsonb
containment query, and each one is a sequential scan of the whole executions
table.
On an Ecto adapter that is not Postgres, the index is skipped. GIN
and jsonb_path_ops are Postgres spellings, so up/1 creates the index
only when the migration's repo runs on Ecto.Adapters.Postgres, and
down/1 drops it under the same condition. Everything else in V03 - the
outcome_blob column included - is created on every adapter, which is
what lets a SQLite host run this package's DDL at all. (In 0.7.0 it could
not: the index raised, the whole migration rolled back, and the column
went with it. Fixed in 0.7.1.)
What is skipped with the index is what the index served. Both metadata
queries this package issues -
StatifierPersistence.Storage.Ecto.list_executions_by_metadata/2 and the
status projection list_execution_states_by_metadata/2 - are jsonb
containment SQL, which a non-Postgres backend does not parse. So on such
an adapter the Ecto adapter declares no metadata support: a metadata:
map at create is refused with {:error, :metadata_unsupported}, the two
listings refuse with {:error, :child_listing_unsupported} and
{:error, :execution_states_unsupported} - and the two raw adapter callbacks
behind them answer {:error, :metadata_unsupported} rather than issuing
SQL the backend cannot parse, for a host that reaches them directly - and
a durable subchart or a fan-out
over that store is refused at open rather than started and left with
children nothing can settle. Storing, loading, stepping and resuming
executions are unaffected. Per-execution locking is a separate Postgres-only
surface - lock_execution/3 is pg_advisory_xact_lock plus
SELECT ... FOR UPDATE -
and is tracked in sp-5lm.
Building the metadata index concurrently: V04
0.8.0 adds V04, whose whole job is to rebuild V03's metadata GIN index
with CREATE INDEX CONCURRENTLY - same name, same expression, same
jsonb_path_ops opclass, built without the SHARE lock. It ships in the
same versioned helper as everything else, so a fresh database picks it up
with the one-call recipe and needs nothing else.
The one thing V04 cannot do for you is turn off the transaction it runs
in. CREATE INDEX CONCURRENTLY cannot run inside a transaction block,
and Ecto reads @disable_ddl_transaction and @disable_migration_lock
from the module Ecto.Migrator runs - your migration, not a module
it delegates to. So V04 wants a migration of its own:
defmodule MyApp.Repo.Migrations.RebuildStatifierPersistenceMetadataIndex do
  use Ecto.Migration

  @disable_ddl_transaction true
  @disable_migration_lock true

  def up, do: StatifierPersistence.Ecto.Migrations.up(for: MyApp.Persistence, from: 4)
  def down, do: StatifierPersistence.Ecto.Migrations.down(for: MyApp.Persistence, version: 4)
end
Called from an ordinary transactional migration instead, V04 leaves V03's
index in place and does nothing else. That is deliberate rather than a
failure mode: the index it would have built is the one already there,
under the same name, and raising would break the one-call recipe every
fresh database and test harness uses, where a plain build on an empty
executions table costs nothing. It logs a warning when the executions table
already holds rows, which is the case where the plain build did block writes and
the two attributes are what you were missing.
down/1 for V04 does nothing at all: what it leaves behind is V03's
index, and V03's down/1 is what drops it. A non-transactional migration
has no rollback, so if the rebuild is interrupted, re-run the migration -
the drop is drop_if_exists, so it clears a missing or an invalid
leftover either way.
A host with a large executions table that has not yet reached V03 is the
one case V04 does not solve by itself, because V03 still builds the index
plainly on the way past. Such a host adds the outcome_blob column by
hand, skipping V03's helper call entirely - after V06 has given the table
its current name:
defmodule MyApp.Repo.Migrations.AddStatifierPersistenceOutcomeBlob do
  use Ecto.Migration

  def up do
    alter table("executions") do
      add(:outcome_blob, :binary, null: true)
    end
  end
end
substituting your configured table name and prefix, and then runs the V04
migration above for the index. That is a smaller hand-written migration
than 0.7.x asked for - the index half is V04's now - and the warning
about never calling up(from: 3) afterwards still applies: V03's
create/1 is a plain create, not create_if_not_exists, so a second
run fails on the index that is already there.
On an Ecto adapter that is not Postgres, V04 is a no-op, both
directions, under the same adapter check V03 uses: there is no index to
rebuild, because V03 created none. Such a host needs neither attribute.
0.13 to 0.14
Schema: NONE. :needs_migration, the new fifth execution status, is a
new string in the existing status column, which has no constraint.
	Move every node to 0.14 before any execution is parked. A node still
on 0.13 does not read :needs_migration. Only
StatifierPersistence.Executions.migrate/4 under on_failure: :park
parks an execution, so a host that never calls it with :park never
writes the status.
	If you pass routes:, invoke_types: or send_types: to
create/4 beside executor:, move them inside initialize:. They
were ignored there, and a top-level send_types: left the execution
without your registered send types for its whole life. Dialyzer now
reports them, because create/4 and step/5 each name their own option
type. It also reports entry:, invoke_id: or child_count: on
create/4, which are the package's own telemetry options, and
initialize:, metadata: or linkage: on step/5, which did nothing
there; drop them.
	If you match an execution's status exhaustively, add a clause for
:needs_migration, or a catch-all.
	If you match the answer of StatifierPersistence.Executions.executions_on/2
or StatifierPersistence.Storage.count_executions_by_content_hash/2 as a
closed map, accept a sixth key, needs_migration; a {:pinned, counts}
refusal carries it under executions.
	If you handle [:statifier_persistence, :adapter, :call] and match its
callback exhaustively, add :supports_retired_info? and
:fetch_retired_info: a create's retired-chart check reports those two
in place of :fetch_chart on both bundled adapters. A handler that
raises on them is detached by :telemetry.
	If you match StatifierPersistence.PinSource.reason/0
exhaustively, add {:thrown, value} and {:exited, reason}: a pin
source that throws or exits is now refused instead of escaping the call.
	If you will park executions, handle the migration arm: an event
delivered through step/5 or a StatifierPersistence.Driver door to a
parked execution answers {:error, {:needs_migration, execution}} and
writes nothing. Redelivering after the execution leaves the arm - a
corrected migrate/4, or StatifierPersistence.Executions.unpark/3 - is
yours.
	If you will migrate executions onto a newer chart, pass the pin
source that knows your pending timers as pin_sources: on migrate/4,
beside from_machine: and to_machine:. A plan that leaves unmapped or
drops a state that could own a timer is refused with
{:error, {:no_pin_source, states}} without one. It is the same
StatifierPersistence.PinSource module you pass to retire_chart/4;
a host whose timers are statifier_oban jobs can adopt
StatifierOban.Timer.PinSource for it. A host that never migrates:
NONE.
	If you ship a storage adapter of your own: store and read back
:needs_migration, count it under its own key in
count_executions_by_content_hash/2, count a durable child's pin while
its parent is :active or :needs_migration, and refuse to retire a
chart a :needs_migration execution is on, or one a durable child's pin
names while that child's parent is :needs_migration.
StatifierPersistence.Testing.StorageConformance checks each. The
two new callbacks supports_retired_info?/1 and fetch_retired_info/2
are optional.
	leading_columns: on use StatifierPersistence.Ecto is NONE for an
existing install: it places host columns only in tables V01 and V05
create. A host that wants a column of its own at a fixed position sets it
before its tables exist; see How to encrypt the blob columns and place host columns.

0.14 to 0.15
0.15.0
Schema: NONE.
	If you call migrate/4, check your plans against three new
refusals, each a finding inside {:migration_refused, findings} (or a
park under on_failure: :park): {:invocation_outside_configuration, _, _}
for a live invocation kept or moved onto a state the migrated execution
is not in, {:illegal_configuration, state_ids} for a configuration the
to chart cannot hold, and {:invocation_element_changed, _, _} for a
live invocation kept or moved onto another <invoke> element. Give an
unnamed <invoke> an id before you edit the state that holds it, and
add a clause for each finding, or a catch-all, to every case over
StatifierPersistence.Executions.migration_finding/0.
	StatifierPersistence.Executions.migrate_tree/4, which moves a parent
and its durable children together, is new and optional: NONE unless
you adopt it. On a storage adapter of your own it answers
{:error, :tree_migration_unsupported} until you implement the two
optional callbacks supports_tree_migration?/1 and
write_tree_migration/2.
	[:statifier_persistence, :child, :answered] gains a delivery key.
NONE is required; a handler that should notice a durable child's
answer a parked parent refused reads it.

0.15.1
Schema: NONE, and no error shape a host matches is added or removed.
	If you attach handlers to StatifierPersistence.Telemetry.events/0 and
match the event name exhaustively, add clauses for
[:statifier_persistence, :execution, :step, :exception] and
[:statifier_persistence, :execution, :unparked].
	If you pair step spans, close a span on :exception as well as on
:stop: a drive that raises, throws or exits - your executor or event
builder included - now closes its span with :exception in place of
:stop.
	If you call migrate/4 or migrate_tree/4, a stored active
invocation whose ordinal names no <invoke> element of its state is now
refused with {:invocation_element_changed, key, target} when the plan
keeps it at that ordinal. Repair the stored position.

0.15 to 0.16
Schema: NONE.
	If your handler on [:statifier_persistence, :child, :answered]
matches delivery exhaustively, add :parent_unfetched and
:parent_chart_unresolved, or a catch-all. On those two values
outcome is the child's own and failed_count is nil, even for a
fan-out.
	timestamps_position: and column_collations: on
use StatifierPersistence.Ecto are NONE for an existing install:
like leading_columns:, they apply only to tables V01 and V05 create,
and their defaults are the layout earlier releases create.

0.16 to 0.17
0.17.0 adds ended_at, the time an execution ended, and
migration V08, which adds the column and an index on it.
	Run V08 before you deploy the new version. The execution schema the
new version generates reads ended_at on every query, so an executions
table without the column fails every read. Migrate first, then deploy:
defmodule MyApp.Repo.Migrations.AddStatifierPersistenceEndedAt do
  use Ecto.Migration

  def up, do: StatifierPersistence.Ecto.Migrations.up(for: MyApp.Persistence, from: 8)
  def down, do: StatifierPersistence.Ecto.Migrations.down(for: MyApp.Persistence, version: 8)
end
V08 runs inside an ordinary transaction, on every backend. Nodes still
on 0.16 keep working while the column exists: the 0.16 schema does not
declare it. Rolling V08 back drops the column and every stamp in it.

	Expect nil on executions that ended before V08. V08 backfills
nothing: a row already terminal reads ended_at as nil until a later
terminal write reaches it, and that write stamps its own time.
StatifierPersistence.Executions.ended?/1 answers whether an execution
carries the stamp.

	If your schema is hand-written DDL, add a nullable
utc_datetime_usec ended_at column to the executions table and an
index on it; StatifierPersistence.Ecto.Migrations.expected_version/0
answers 8.

	If you ship a storage adapter of your own, store ended_at from
StatifierPersistence.Storage.Adapter.execution_record/0, and in
update_execution/2 keep a stored stamp over the one a later record
carries. StatifierPersistence.Testing.StorageConformance checks both.

	leading_columns: and timestamps_position: do not move ended_at:
V08 alters an existing table, so the column lands at the end.

	StatifierPersistence.Retention.prune/3 is new in 0.17.0: it clears
the position blob and the input log of every execution that ended before
a cutoff you pass, and keeps the execution row. Nothing calls it for
you, so NONE is required; docs/retention.md says which rows you may
delete for a finished execution.

	The two storage adapter callbacks that back it, supports_execution_pruning?/1
and prune_executions/3, are optional, and NONE is required of an
adapter of your own: one that exports neither stays conformant, and
StatifierPersistence.Retention.prune/3 answers
{:error, :execution_pruning_unsupported} on it. The in-memory and Ecto
adapters implement both. prune_executions takes a fourth argument from
0.19.0; see "0.18 to 0.19" below.


0.17 to 0.18
Schema: NONE. 0.18.0 requires statifier ~> 2.9.
	Let statifier resolve to 2.9. 0.18.0 reads
Statifier.MachineState's last_selection, which statifier 2.9.0
adds. A host that pins statifier itself below 2.9 lifts that pin, then
updates both packages together.
	If you call StatifierPersistence.Executions.migrate/4 on a durable
child, expect {:error, {:linked, execution}}: migrate/4 now
refuses an execution that carries a linkage and writes nothing, under
either on_failure: value, so a :park call parks nothing. Move a
child with StatifierPersistence.Executions.migrate_tree/4, the child
as the root, which moves its row and its linkage pin together. If you
match StatifierPersistence.Executions.migrate_error/0 exhaustively,
add a clause for {:linked, execution}, or a catch-all.
	If you fetch a completed child's record and match donedata: nil,
expect its donedata instead. StatifierPersistence.Execution.from_record/1
reads a recorded {:done, donedata} answer back as donedata, so a
fetched completed child of a durable subchart, a fan-out child's
included, carries the donedata it answered its parent with. Every other
record still reads donedata: nil.
	If you deliver a refused answer again, you can take it from the
child's record: a single child now records its answer on its own
execution record before its parent's door is tried, on an adapter that
stores answers (StatifierPersistence.Storage.execution_outcome_supported?/1).
Fetch the child and answer through
StatifierPersistence.Driver.answer_parent/3 with
{:done, execution.donedata}, or {:failed, reason: execution.failure}
for a failed child. A single child that ended before 0.18.0 has no
recorded answer; delivering its answer again still needs the answer you
held. A host that never redelivers: NONE.
	If you attach handlers to StatifierPersistence.Telemetry.events/0 and
match the event name exhaustively, add a clause for
[:statifier_persistence, :execution, :step, :reentered]. It fires
inside the step span, once per error.communication event the persist
tail re-entered after an executor failure, carrying name, origin
and opts. A host that folds the events it delivered to rebuild a
position folds each one after the event of the step that produced it,
through Statifier.Interpreter.deliver_internal(machine_state, :platform, name, origin, opts); a host that does not: NONE.
	[:statifier_persistence, :execution, :step, :stop] gains a
selection key: :selected or :none when the event the step
delivered ran an external round, whether or not tracing is on, and
nil on a stop that delivered no event or returned no position.
NONE is required; a handler that matches the stop's metadata as a
closed map accepts the new key.

0.18 to 0.19
Schema: NONE. The statifier floor stays ~> 2.9.
	If you wrote a storage adapter of your own that prunes, move its
optional prune_executions/3 to
StatifierPersistence.Storage.Adapter.prune_executions/4. The fourth
argument is the scope, [] when the host gave none, and an adapter
still exporting only prune_executions/3 is no longer counted as
declaring pruning: StatifierPersistence.Retention.prune/3 answers
{:error, :execution_pruning_unsupported} for it. With [], select
the batch as before. An adapter that can confine a batch to the scope's
column equalities carries them on every statement the batch runs; one
that cannot answers {:error, :unscoped_adapter} for any scope that is
not [] and clears nothing. A host whose adapters are the two this
package ships: NONE.
	If you match StatifierPersistence.Storage.Adapter.error/0
exhaustively, add a clause for :unscoped_adapter, or a catch-all.
It is the refusal of a scope from an adapter that cannot confine a
batch to one partition; the in-memory adapter answers it for any
scope:.
	StatifierPersistence.Retention.prune/3 gains a scope: option that
confines a prune to the rows holding its column equalities, over
columns you placed with :leading_columns ("Pruning one partition" in
docs/retention.md). Left out,
the prune covers the whole store as before: NONE is required.

0.19 to 0.20
Schema: NONE. The statifier floor stays ~> 2.9.
	If you attach handlers to StatifierPersistence.Telemetry.events/0 and
match the event name exhaustively, add clauses for the three events
of the span StatifierPersistence.Executions.migrate_batch/3 opens:
[:statifier_persistence, :execution, :migrate_batch, :start],
[..., :stop] and [..., :exception], or a catch-all.
	If your handler on [:statifier_persistence, :adapter, :call] matches
callback exhaustively, add :list_execution_ids_by_content_hash, or
a catch-all.
	If you wrote a storage adapter of your own, you may implement the
new optional callback
StatifierPersistence.Storage.Adapter.list_execution_ids_by_content_hash/3
under the
StatifierPersistence.Storage.Adapter.supports_content_hash_query?/1
capability. An adapter that leaves it out keeps working;
migrate_batch/3 against it, and
StatifierPersistence.Storage.list_execution_ids_by_content_hash/3,
answer {:error, :content_hash_query_unsupported}. A host whose
adapters are the two this package ships: NONE.

0.20 to 0.21
Schema: NONE. The statifier floor stays ~> 2.9.
	If an executor calls back into the execution it is stepping, expect
{:error, {:reentrant_step, execution_id}} from that call. Every public
door of StatifierPersistence.Executions that takes an execution id
(create/4, step/5, fail/4, cancel/3, unpark/3, migrate/4,
migrate_tree/4, inputs/2) now refuses an execution whose executor is
running in the calling process, before it reads or writes anything.
Before, the nested call's write was overwritten by the outer step with
nothing reported. A door for another execution is served as before, and
a host that never calls back into the execution it is stepping:
NONE.
	If you match StatifierPersistence.Executions.error/0
exhaustively, add a clause for {:reentrant_step, execution_id}, or a
catch-all.
	StatifierPersistence.Retention.prune/3 gains single_batch: true,
which prunes one batch and answers that batch's counts plus more?, so
a host can hold one short transaction of its own per batch. Left out,
the prune drains every batch as before: NONE is required.
	If you run StatifierPersistence.Testing.StorageConformance against a
storage adapter of your own, your suite now runs one more case, "a
door called from inside its own execution's executor refuses, and the
outer step is stored". It needs no lock_execution/3 and carries no
tag, so it runs by default.

0.21 to 0.22
Schema: NONE. The statifier floor stays ~> 2.9.
	If an event builder handed to StatifierPersistence.Executions.step/5
calls back into the execution it was handed, expect
{:error, {:reentrant_step, execution_id}} from that call, as an
executor gets since 0.21.0. Before, the nested write was overwritten by
the outer step with nothing reported. A builder that never calls back
into its own execution: NONE.
	If you run a dry run of StatifierPersistence.Executions.migrate_batch/3
from inside an executor or an event builder, the execution being
stepped now answers {:would_refuse, {:reentrant_step, execution_id}},
before it is read, as the apply refuses it through migrate/4. The
other executions the batch lists are previewed as before; a dry run
called from anywhere else: NONE.
	If you migrate executions whose chart schedules timers, expect
migrate/4, migrate_tree/4 and migrate_batch/3 to refuse a plan
that keeps a state whose delayed <send> to the execution itself names,
as a literal event, one the from chart listens for and the to chart no
longer does. The refusal is {:migration_refused, findings} carrying
{:timer_event_removed, state_id, event} (a park under
on_failure: :park, and {:would_refuse, {:migration_refused, findings}} in a batch dry run). The check is static over the two
charts, so it refuses whether or not a timer is pending. Before, the
migration succeeded and a timer that state had scheduled fired later
into a chart that ignored its event. Handle the event in the to chart,
or drop the state. A plan that drops it is then checked against the pin
sources you pass (ADR-0013 decision 6): with none it answers
{:no_pin_source, states}, and a source that cannot answer refuses it.
	If you match StatifierPersistence.Executions.migration_finding/0
exhaustively, add a clause for {:timer_event_removed, state_id, event}, or a catch-all.
	If you run StatifierPersistence.Testing.StorageConformance against a
storage adapter of your own that exports lock_execution/3, your
suite now runs one more case, "adapter: a door called from inside its
own executor refuses before it reaches lock_execution/3". It is the
0.21.0 re-entrancy case again, run through the default serialization
strategy and so under your adapter's own lock: the nested door must
refuse before it asks for the lock, whether your lock admits its own
holder or would wait for it. It carries @tag :postgres with the two
lock cases, so a host running StatifierPersistence.Storage.Ecto off
Postgres now excludes five cases rather than four. An adapter that does
not export lock_execution/3: NONE.

0.22 to 0.23
0.23.0
Schema: NONE. The statifier floor stays ~> 2.9.
	If a create, migration or tree migration can run while the same
chart is being retired, expect the one that loses the race to refuse.
StatifierPersistence.Executions.create/4 and migrate/4 answer
{:error, {:chart_retired, info}}, and migrate_tree/4 answers
{:error, {:tree_refused, refusals}} carrying that arm for the node,
where before the write could land its execution on the retired chart;
or retire_chart/4 answers {:error, {:pinned, counts}}, where before
it could retire a chart an execution was about to stand on. Both
answers already existed. This holds on StatifierPersistence.Storage.Ecto
over Postgres under the default serialization strategy, and on
StatifierPersistence.Storage.InMemory with two differences there: a
tree that loses at its write, rather than at its re-read of the chart,
answers the bare {:error, {:chart_retired, info}}, and a create that
loses at its insert is refused after its executor has run the create's
effects. On another backend, or under a serialization: strategy of
your own, the window is narrowed and not closed. A host that never
retires a chart while writing to it: NONE.
	If a tombstone read can meet a retirement of the same chart, or you
call Executions.create/4, migrate/4 or migrate_tree/4 inside a
transaction of your own, expect waiting. On
StatifierPersistence.Storage.Ecto over Postgres,
Storage.check_chart_retired/2 (so every create, migration and tree
migration) takes the chart's shared advisory lock: a read waits for a
retirement of the same chart that has not yet committed, and a write
inside your own transaction holds the lock until you commit, so a
retirement of that chart waits that long. A test under the Ecto SQL
sandbox is one such transaction. No answer changes. The in-memory
adapter and an Ecto repo on another backend take no such lock, and
under a serialization: strategy of your own, outside a transaction of
yours, the lock is held only for the read's own statement. What waits
on what is in What the chart lock reaches.
	If your own two-key Postgres advisory locks use 1397769032 as their
first key, they now share a key space with the Ecto adapter's
per-chart lock; pick another first key.
	If you run StatifierPersistence.Testing.StorageConformance against a
storage adapter of your own that exports retire_chart/3, your suite
now runs two more cases, a create and a migration whose hash is retired
after their first check. They need no lock_execution/3 and carry no
tag.
	If your executor writes through the store's repo and a step's
position save can answer an error (the only such error found on
StatifierPersistence.Storage.Ecto is {:error, :execution_not_found}
for a row gone from under the step), those writes now roll back with
the step instead of committing without its position, and so does the
step's input log entry, when the step runs under the default
serialization strategy and its lock opened the outermost transaction.
StatifierPersistence.Executions.step/5 answers the same error as
before; deliver the event again to re-drive the whole step. Inside a
transaction of your own, under a serialization: strategy of your own,
and on StatifierPersistence.Storage.InMemory, nothing changes: the
step answers the same error and the rollback, if any, is yours. A
budget-exhausted step still commits its :failed record. A host whose
position saves never fail: NONE.

0.23.1
Schema: NONE, the statifier floor stays ~> 2.9, and no
answer a host matches is added or removed.
	If you run StatifierPersistence.Testing.StorageConformance from two
or more async test modules against one Postgres database, the suite
no longer deadlocks (40P01) in the tombstone-check case or in the
cases that retire a hash after a create's or a migration's first
check: each module that uses the suite now retires chart hashes of its
own, derived from the module's name. Nothing in your suite changes.

0.23 to 0.24
0.24.0
Schema: NONE. The statifier floor stays ~> 2.9, and no answer a
host matches is added or removed.
	If two stores share one Postgres database, two hosts or two test
suites each with its own charts table, they no longer wait on each
other for a chart hash they share: the Ecto adapter's per-chart
advisory lock is now keyed by the store (the charts table under its
prefix) as well as the content hash. Every caller of one store still
shares the lock, and creates, migrations and retirements on one store
are ordered as in 0.23.0. The lock's first key, 1397769032, is
unchanged, so a host whose own two-key advisory locks use another
first key, as "0.22 to 0.23" asks, sees no overlap it did not see
before. What the lock reaches is in
What the chart lock reaches. A host with two stores
in one database changes nothing to take this. A host with one store
per database, or whose repo is not Postgres, sees no change at all:
NONE.
	If a test module of yours uses
StatifierPersistence.Testing.StorageConformance and calls one of the
helpers the suite defines in it (input_log_execution/2, for one),
add the prefix to the call: every attribute, function and nested
module the suite puts into your module is now named under one reserved
prefix, conformance_ (Conformance for a nested module), and the
suite's moduledoc states that prefix as the contract. The telemetry
handler __conformance_forward_adapter_call__/4 is now
conformance_forward_adapter_call/4. A helper of your own that shared
a name with one of the suite's no longer collides with it; one named
under the prefix does. A module that calls none of the suite's
helpers: NONE.

0.24.1
Schema: NONE, the statifier floor stays ~> 2.9, and no
answer a host matches is added or removed.
A documentation release: no library code differs from 0.24.0, and the
"~> 0.24.0" pin already takes it. NONE.
0.24.2
Schema: NONE, the statifier floor stays ~> 2.9, and no
answer a host matches is added or removed.
A documentation release: no library code differs from 0.24.1, and the
"~> 0.24.0" pin already takes it. This page is now listed in the
HexDocs sidebar, under Upgrading. NONE.
0.24 to 0.25
0.25.0
Schema: NONE. The statifier floor moves from ~> 2.9 to ~> 2.15,
the first release carrying host function providers, and no answer a host
matches is removed. One arm is added to a tuple a host may match:
{:function_providers, reason}, and it is answered only when a host passes
the new function_providers: option and the list does not resolve.
	If your statifier requirement allows 2.9 through 2.14, move it to
~> 2.15: {:statifier, "~> 2.15"}, or a looser one that still excludes
every release before 2.15. A host that takes statifier only through
this package needs no change in its own mix.exs, and mix deps.update statifier fetches 2.15. Nothing in
statifier_persistence answers differently for a chart that calls no
host function. What statifier itself changed between 2.9 and 2.15,
including a document it now refuses to compile, is in statifier's
CHANGELOG and upgrading page, which a host reads for the releases it
skips.
	If your charts call functions of your own in a cond or an expr,
give the list of your Predicator.FunctionProvider modules to
function_providers: instead of stamping it by hand with
Statifier.MachineState.put_function_providers/2. It goes in three
places: on StatifierPersistence.Executions.step/5; inside initialize:
on StatifierPersistence.Executions.create/4; and on
StatifierPersistence.Driver.new/3 as a driver-level default that each
call may override. The package stamps the list on the loaded position
beside routes:, invoke_types: and send_types:, so a resumed
execution evaluates the call with no touch of
Statifier.MachineState from you. A durable subchart child the driver
creates does not inherit the list. A host that registers no function
provider changes nothing: NONE.
	If you pass function_providers: and match on the errors of
StatifierPersistence.Executions or the driver, add the
{:function_providers, reason} arm to the match. A list that does not
resolve is refused at the entry with {:error, {:function_providers, reason}}, before any lock, load or write, on step/5, create/4, and
the driver's create/3, send_event/4, done_invocation/5,
failed_invocation/5 and answer_parent/3. reason is one of
{:not_a_list, value}, {:invalid_provider, entry, message} and
{:shadowed_names, names}
(StatifierPersistence.Executions.function_providers_reason/0). A
host that passes no list never sees the arm.
	If you call StatifierPersistence.Driver.start_child_at/6 on a driver
that carries a function_providers: list, add
{:refused, {:function_providers, reason}} to the refusals you match: a
list that does not resolve is refused there before any child is created
or anything is written, in the door's own {:refused, reason} shape. It
emits no [:statifier_persistence, :child, :refused] event. A driver
with a list that resolves, or with none, starts children as before.
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Durable stepper and storage adapters for Statifier.
This module itself carries only version/0. The package's surface is four
modules, and the worked example in docs/guides/persist-and-resume.md
drives all of them in order:
	StatifierPersistence.Storage - the identity-guarded facade over charts,
positions, and execution records. Every load is guarded against the chart
revision that wrote it; there is no unguarded path.
	StatifierPersistence.Storage.Adapter - the behaviour a backing store
implements. StatifierPersistence.Storage.InMemory is the reference
implementation, StatifierPersistence.Storage.Ecto the Postgres one, and
StatifierPersistence.Testing.StorageConformance holds any third to the
same bar.
	StatifierPersistence.Executions - the lifecycle: create/4, step/5,
fail/4, each running load -> step -> execute effects -> persist in
ADR-0004 decision 3's fixed order, with no live Session process.
	StatifierPersistence.Executor - the seam every effect crosses on its way
to the host, as a module or a bare arity-2 fun.

StatifierPersistence.Serialization is the fifth, and usually invisible:
it orders concurrent deliveries to one execution, defaulting to the adapter's own
lock_execution/3.
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Run-to-quiescence over StatifierPersistence.Executions: the loop that
answers the chart's <invoke> calls and keeps stepping until it stops
asking.
"Run-to-quiescence" is deliberate, and restored here on 2026-09-13: the
durable-noun rename (ADR-0011) makes execution the name of the stored,
resumable thing this package owns, and that rename does not reach this
phrase. "Run" is the verb here - the run-to-completion idiom applied to one
drive, not the durable noun - so the term of art stands as
docs/adr/0007-async-invocation-seam.md already writes it ("the
run-to-quiescence loop").
StatifierPersistence.Executions steps an execution once. That is the durable unit
and it is deliberately small - load, step, hand the effects to an
executor, persist - but it is not what a host wants to call. A chart that
invokes a service is not finished when the step that emitted the
<invoke> returns: it is waiting for an answer it has no way to fetch
for itself. Every host that has embedded this package has written the
same loop on top - step, collect the calls, perform them, feed each
answer back, step again - and every hand-written copy of it is a place
where a durable execution can quietly stop meaning what the same chart means
under Statifier.Session.
This module is that loop, with the event construction taken from
Statifier.Session's own rather than reinvented beside it.
What one drive does
One call to create/3 or send_event/4 is:
	one StatifierPersistence.Executions entry point - the durable step, with
the execution's whole fetch-to-persist tail inside its serialization
strategy;
	every non-lifecycle effect through the host's :effects executor, in
list order, exactly as Executions already hands them over;
	every {:invoke, _} effect also through the host's :dispatch
fun, synchronously, inside that same tail;
	after the tail has returned - never inside it - one further
Executions.step/5 per answer, in the order the calls were made, each of
which can produce answers of its own;
	repeat from 4 until no answer is left. The result is the last step's
own result.

The ordering in 3 and 4 is forced rather than stylistic. Dispatch runs
inside the tail because a call the chart made and a call the host
performed have to be the same event in the same durable step; stepping
runs outside it because the tail is already inside the execution's
serialization strategy, and a step issued from within would ask for
exclusion its own caller is holding.
Answers are events, and they are Session's events
Statifier.Session gives a handler-backed invocation's host exactly two
doors: Statifier.Session.done_invocation/3 and, per st-ADR-0068,
Statifier.Session.failed_invocation/3. Both build an external event
and enqueue it. This module builds the same two events, field for field,
from the same Statifier.Evaluator.SystemVariables writers:
	{:ok, donedata} from :dispatch becomes
done.invoke.<invoke_id>, carrying donedata as its data, its
invokeid, and C.1's origin/origintype pair.
	{:error, failure} becomes error.communication.invoke.<invoke_id>,
whose data is st-ADR-0068's three string keys - "reason" (default
"unknown"), "attempts" and "detail" (both :undefined when the
host supplies none, never nil) - built from the same failure
keyword list failed_invocation/3 reads.

origin is #_scxml_<session id>, and the session id comes from the
execution's own persisted _sessionid (spec 5.10, st-ADR-0008), which
Statifier.Position carries in the datamodel across a restart. A
resumed execution therefore answers with the same origin the execution started
with, on a node that has never seen it before.
The error arm is permanent failure, in st-ADR-0068's sense: the host's
retry policy is exhausted and no done.invoke will follow. A transient
failure is the host's to retry inside :dispatch before answering, not
something to report to the chart.
What is not answered
A buffered answer is dropped rather than delivered when its invocation
is no longer live by the time its turn comes - spec 6.4.3's drain-time
discard, read off machine_state.active_invocations the same way
Statifier.Interpreter reads it. A step that cancelled an invocation
therefore takes that invocation's answer with it, which is what a
session does.
<invoke type="scxml"> is handed to :dispatch like any other type.
Durable subcharts
A durable driver holds no child session between steps, so a subchart
cannot be answered the way Statifier.Session answers one - by starting
and holding a child session in memory. :dispatch answers a subchart
instead: {:start_child, invoke, {:invoke, invoke}}, the same
instruction Statifier.Session.Effects plans and that the built-in
Statifier.Invoke.Handler.Scxml and StatifierBlocks.Runtime.Subchart
both emit, unchanged, whichever session executes it. This module is the
durable executor for it (ADR-0008 decision 3): it resolves and creates
the child as an ordinary execution, linked to this invocation under a
reserved-namespace pin of the child's own chart identity
(StatifierPersistence.Execution.Linkage, ADR-0008 decision 2), drives that
execution to its own quiescence through this same loop - so a child that
itself invokes a grandchild is handled with no extra code - and then
answers :pending under ADR-0007 decision 1, exactly as any other
asynchronous call does: the parent rests with the invocation live and no
process holding it. The instruction is never renamed or reshaped, which
is what makes a chart portable between the in-memory and durable paths.
Invocations answered later
A host whose service does not answer inside the drive - an enqueued job,
a webhook, anything that outlives the process that started it - answers
:pending from :dispatch instead. The call has been started; nothing
is buffered for it; the drive rests and the position persists with the
invocation still live in machine_state.active_invocations. There is no
process holding the execution in the meantime, which is the point: the execution can
wait days and survive a deploy.
The answer arrives later through done_invocation/5 or
failed_invocation/5 - the two doors Statifier.Session gives a live
session's host, on the durable path and keyed by the same
invoke_id. They build the same two events the in-drive path builds and
drive the execution from them, so a chart cannot tell which way its answer
came.
The cancel-versus-completion race
An invocation the chart cancels while its call is still running has an
answer coming for something that is no longer live - across a restart,
on a node that has never seen the execution. The liveness read that settles it
is active_invocations, which Statifier.Position persists and
Statifier.Interpreter.ExitEntry empties when the invoking state is
exited, and it is taken inside the execution's serialization strategy: the
door hands StatifierPersistence.Executions.step/5 an event builder rather
than an event, and the builder reads the loaded position under the same
exclusion the step itself holds. A check taken before the call would
leave a window for a cancel to land between the read and the step.
A cancelled invocation's answer is {:discarded, execution} - spec 6.4.3's
discard again, the same rule the in-drive loop applies at drain time -
and the chart never sees it.
This makes re-entry idempotent for the ordinary chart, which transitions
out of the invoking state on its answer: the second delivery finds the
invocation gone. It does not make it idempotent for a chart that stays
in the invoking state after answering, because the core removes an entry
from active_invocations on exit and on nothing else. That is the
in-drive path's behavior too, not something the doors introduce, and it
is where a host's own delivery-once discipline belongs (ADR-0007).
Bounding the loop
A chart whose answer re-arms the call it answered would drive forever.
:max_turns (default 1000) bounds the answer-fed steps in one drive and
returns {:error, {:turns_exhausted, max_turns}} when it is reached.
The execution is durable and quiescent at that point - every step that ran,
persisted - so the error names a loop this driver refused to keep
turning, not a lost position.
Example
driver =
  StatifierPersistence.Driver.new(store, machine,
    dispatch: fn type, params, _context -> MyApp.perform(type, params) end,
    effects: fn effect, _context -> MyApp.Timers.consume(effect) end,
    invoke_types: Statifier.Invoke.Types.new(types: ["myapp:check_holds"]),
    serialization: {MyApp.ExecutionLock, MyApp.ExecutionLock}
  )

{:ok, execution, machine_state} = StatifierPersistence.Driver.create(driver, execution_id)

{:ok, execution, machine_state} =
  StatifierPersistence.Driver.send_event(driver, execution_id, Statifier.Event.external("go"))

      


      
        Summary


  
    Types
  


    
      
        after_step()

      


        ADR-0008's after_step: callback (the 2026-09-08 amendment): the id of
the execution that was stepped, the Statifier.MachineState.t/0 that step's
result carries, and the whole effect list that step produced - lifecycle
effects included, not the executable subset effects: sees.



    


    
      
        chart_resolver()

      


        How this driver reaches a chart it does not hold: answering a durable
subchart's parent, whose chart is not this driver's own machine
(ADR-0008 decision 3). content_hash is the parent execution's own, read off
its stored record.



    


    
      
        child_canceller()

      


        How this driver reaches the scheduler that holds a fan-out's not-yet-
started children (sp-t57, ruling C9; sob-q3y implements it).



    


    
      
        dispatch()

      


        Performs one <invoke> and answers it - synchronously inside the durable
step that emitted it, or later through this module's re-entry doors.



    


    
      
        dispatch_context()

      


        What dispatch/0 receives as its third argument: the executor's own
context - the execution id and the chart's content hash - plus invoke_id,
this invocation's id, and invoke, the effect payload being dispatched.



    


    
      
        result()

      


        What one drive returns: the last durable step's own result.



    


    
      
        t()

      


    





  
    Functions
  


    
      
        answer_parent(driver, child_execution_id, donedata_or_failure)

      


        Answers child_execution_id's parent with its completion or permanent failure
(ADR-0008 decision 3) - a separate drive under the parent's own
exclusion, driver.machine must be the parent's chart.



    


    
      
        create(driver, execution_id, opts \\ [])

      


        Creates the execution under execution_id and drives it to quiescence.



    


    
      
        done_invocation(driver, execution_id, invoke_id, donedata \\ nil, opts \\ [])

      


        Answers a :pending invocation with donedata and drives the execution to
quiescence.



    


    
      
        failed_invocation(driver, execution_id, invoke_id, failure \\ [], opts \\ [])

      


        done_invocation/5's failing counterpart: answers a :pending
invocation with a permanent failure and drives the execution to quiescence.



    


    
      
        new(store, machine, opts)

      


        Builds a driver over store and machine.



    


    
      
        parent_link(store, execution_id)

      


        The "find my parent" query: reads execution_id's own stored linkage, one key
read off its fetched record (StatifierPersistence.Execution.Linkage, ADR-0008
decision 2).



    


    
      
        resolve_and_answer_parent(driver, child_execution_id, donedata_or_failure)

      


        answer_parent/3 with the parent's chart resolved first, and the same
answer whatever happens: :ok.



    


    
      
        send_event(driver, execution_id, event, opts \\ [])

      


        Delivers one external event to the execution under execution_id and drives it to
quiescence.



    


    
      
        start_child_at(driver, parent_execution_id, effect, index, count, opts \\ [])

      


        Starts child index of count for parent_execution_id's <invoke> - the
public start-with-index door a scheduler drives a fan-out through
(sp-t57, ruling C4; mirrors sob-q3y).



    





      


      
        Types


        


  
    
      
    
    
      after_step()



        
          
        

    

  


  

      

          @type after_step() :: (execution_id :: StatifierPersistence.Executions.execution_id(),
                 machine_state :: Statifier.MachineState.t(),
                 effects :: [Statifier.Effect.t()] ->
                   any())


      


ADR-0008's after_step: callback (the 2026-09-08 amendment): the id of
the execution that was stepped, the Statifier.MachineState.t/0 that step's
result carries, and the whole effect list that step produced - lifecycle
effects included, not the executable subset effects: sees.
It is an observer: its return value is discarded, and a raise inside it
propagates to the caller rather than being swallowed (the amendment's
clause 4).

  



  
    
      
    
    
      chart_resolver()



        
          
        

    

  


  

      

          @type chart_resolver() :: (content_hash :: String.t() ->
                       {:ok, Statifier.Machine.t()} | :error)


      


How this driver reaches a chart it does not hold: answering a durable
subchart's parent, whose chart is not this driver's own machine
(ADR-0008 decision 3). content_hash is the parent execution's own, read off
its stored record.

  



  
    
      
    
    
      child_canceller()



        
          
        

    

  


  

      

          @type child_canceller() :: (parent_execution_id ::
                        StatifierPersistence.Executions.execution_id(),
                      invoke_id :: String.t(),
                      unstarted_indices :: [non_neg_integer()] ->
                        :ok | {:error, term()})


      


How this driver reaches the scheduler that holds a fan-out's not-yet-
started children (sp-t57, ruling C9; sob-q3y implements it).
first_error cancels the invocation's remaining children. The ones that
already have an execution are this package's own to cancel, through
StatifierPersistence.Executions.cascade_cancel/3. The ones whose start job
has not run yet have no execution record at all, so nothing here can see them,
let alone cancel them - only the scheduler that enqueued their jobs can.
This is the call that asks it to.
It receives the parent's execution id, the invocation id, and the indices in
0..child_count - 1 that produced no execution record - the exact set of
start jobs to cancel, computed inside the settlement section under the
parent's exclusion. {:error, reason} fails the settlement rather than
answering a dense list whose cancelled entries it could not vouch for.
Defaults to nil, "this driver cancels no start jobs": a host with no
scheduler starts no fan-out, and a :first_error settlement over a
fully-started fan-out needs none either, since every index already has
an execution for the cascade to reach.

  



  
    
      
    
    
      dispatch()



        
          
        

    

  


  

      

          @type dispatch() :: (type :: String.t() | nil,
               params :: term(),
               context :: dispatch_context() ->
                 {:ok, term()}
                 | {:error, keyword()}
                 | :pending
                 | {:start_child, Statifier.Effect.Invoke.t(),
                    {:invoke, Statifier.Effect.Invoke.t()}})


      


Performs one <invoke> and answers it - synchronously inside the durable
step that emitted it, or later through this module's re-entry doors.
Receives the element's own type and resolved params
(Statifier.Effect.Invoke.t/0's fields) plus a dispatch_context/0,
whose :invoke key carries that whole payload for a host that needs a
field the two arguments do not name - src being the one a chart
resolver keys on.
{:ok, donedata} answers done.invoke.<invoke_id> with donedata;
{:error, failure} answers error.communication.invoke.<invoke_id> with
st-ADR-0068's failure keyword list (:reason, :attempts, :detail),
and means permanently failed, not "try again".
:pending is the asynchronous arm: the call has been started and will
be answered later, by done_invocation/5 or failed_invocation/5, from
whatever process - or whatever node, after whatever restart - eventually
has the result. Nothing is buffered for it and the drive rests, so the
execution reaches quiescence and persists with the invocation still live.
{:start_child, invoke, {:invoke, invoke}} means: start this chart as
the child of this invocation. It is Statifier.Session.Effects' own
instruction, emitted unchanged by StatifierBlocks.Runtime.Subchart and
by the built-in Statifier.Invoke.Handler.Scxml - this module executes
it where Statifier.Session executes it in-memory, which is what makes a
chart portable between the two (ADR-0008 decision 3). It is never renamed
or reshaped, and a host never has to build this tuple itself: a subchart
handler returns it unchanged from what it received, which is what
dispatch_context/0's :invoke key makes literally true.

  



  
    
      
    
    
      dispatch_context()



        
          
        

    

  


  

      

          @type dispatch_context() :: %{
  execution_id: String.t(),
  content_hash: String.t(),
  invoke_id: String.t(),
  invoke: Statifier.Effect.Invoke.t()
}


      


What dispatch/0 receives as its third argument: the executor's own
context - the execution id and the chart's content hash - plus invoke_id,
this invocation's id, and invoke, the effect payload being dispatched.
invoke_id is here and not in StatifierPersistence.Executor.context/0
because it is not a property of the execution or the step: it names one
<invoke>, and only the dispatch fun is called per invocation. It is
what an asynchronous host keys its job by, and the same string
done_invocation/5 and failed_invocation/5 take back.
invoke is the whole Statifier.Effect.Invoke.t/0 this dispatch is
for, and it is here for the same reason: it is a property of the one
<invoke>, not of the execution or the step. type and params are handed
over as their own arguments because they are what an ordinary host acts
on; the rest of the element - src above all, and content,
autoforward, and the counters with it - reaches a host that needs it
only through this key. src is spec 6.4's URI attribute, which the core
never dereferences (st-ADR-0031): a host that resolves a chart by
document id reads context.invoke.src, and a subchart handler that
answers {:start_child, invoke, {:invoke, invoke}} returns the payload
it was handed rather than synthesising one from what it happened to know
(ADR-0007 decision 5's amendment, ADR-0008 decision 3).

  



  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() ::
  {:ok, StatifierPersistence.Execution.t(), Statifier.MachineState.t()}
  | {:discarded, StatifierPersistence.Execution.t()}
  | {:error,
     StatifierPersistence.Executions.error() | {:turns_exhausted, pos_integer()}}


      


What one drive returns: the last durable step's own result.
{:ok, execution, machine_state} for an execution that reached quiescence with
nothing left to answer, {:discarded, execution} for an event delivered to a
terminal execution, and the error arms of StatifierPersistence.Executions plus
this module's own {:turns_exhausted, max_turns}. Among those,
{:needs_migration, execution} is an event delivered to a parked execution,
refused whole before any position decode (ADR-0014 decision 2): a door
that answers it has consumed nothing, and retrying the delivery after the
execution leaves the arm is the host's.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierPersistence.Driver{
  after_step: after_step() | nil,
  chart_resolver: chart_resolver() | nil,
  child_canceller: child_canceller() | nil,
  dispatch: dispatch(),
  effects: StatifierPersistence.Executor.t() | nil,
  function_providers: [module()] | nil,
  invoke_types: Statifier.MachineState.invoke_types(),
  machine: Statifier.Machine.t(),
  max_turns: pos_integer(),
  send_types: Statifier.MachineState.send_types(),
  serialization: {module(), term()} | nil,
  store: StatifierPersistence.Storage.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      answer_parent(driver, child_execution_id, donedata_or_failure)



        
          
        

    

  


  

      

          @spec answer_parent(
  driver :: t(),
  child_execution_id :: StatifierPersistence.Executions.execution_id(),
  donedata_or_failure :: {:done, term()} | {:failed, keyword()}
) ::
  result() | :ok | :no_parent | {:error, StatifierPersistence.Storage.error()}


      


Answers child_execution_id's parent with its completion or permanent failure
(ADR-0008 decision 3) - a separate drive under the parent's own
exclusion, driver.machine must be the parent's chart.
donedata_or_failure is {:done, donedata} or {:failed, failure}.
Reads child_execution_id's own linkage through parent_link/2 first:
:no_parent is a no-op answering :no_parent, so this is safe to call
on any execution id, linked or not.
A child of a fan-out answers no parent here. Its linkage carries a
child_count, so this call settles instead - records the child's own
answer and, if it is the last, assembles the invocation's dense list and
answers the parent's door once - and returns :ok. The routing is here
and not only on the automatic path because a host driving the doors
itself must not be able to bypass a settlement by calling this function:
answering a fan-out's parent with one child's donedata would complete
the whole map block on the first child to finish.
A single child's answer is recorded on the child's own execution
record before the parent's door is tried, so the answer outlives a door
that refused it. It is recorded once: only when the child's stored
status is the terminal status the answer names (:completed for
{:done, _}, :failed for {:failed, _}), only when the record holds
no answer yet, and only on an adapter that stores one
(StatifierPersistence.Storage.execution_outcome_supported?/1). A write
that fails does not stop the answer. StatifierPersistence.Execution.from_record/1
reads a recorded {:done, donedata} back as donedata, so a host
delivering again fetches the child's record and answers through this
function with {:done, execution.donedata}, or {:failed, reason: execution.failure} for a failed child, whose failure was always on
the record. A child that reached its terminal status before its answer
was recorded here holds none, and its record reads donedata: nil
exactly as before; its fetched record's outcome_blob is nil, and
delivering its answer again needs the answer the host held.
Public so a host with no chart_resolver: can call it explicitly with a
driver built over the parent's own chart - the same construction the
automatic path (wired into create/3, send_event/4, done_invocation/5
and failed_invocation/5) uses once its chart_resolver: has resolved
one. The parent's answer is done_invocation/5 or failed_invocation/5
under the parent's own exclusion: a parent that has already cancelled the
invocation answers {:discarded, _} here, which is ADR-0007 decision 3's
mechanism doing its job, not an error.
A parked parent (:needs_migration, ADR-0014) refuses the answer whole
and this answers {:error, {:needs_migration, parent}}. The automatic
path returns the child's own result whatever the parent's door answered,
so there the refusal reaches the host only through
[:statifier_persistence, :child, :answered], whose delivery says what
the door answered (docs/telemetry.md). Delivering the answer again
after the parent leaves the arm is the host's, through this function.

  



    

  
    
      
    
    
      create(driver, execution_id, opts \\ [])



        
          
        

    

  


  

      

          @spec create(
  driver :: t(),
  execution_id :: StatifierPersistence.Executions.execution_id(),
  opts :: keyword()
) :: result()


      


Creates the execution under execution_id and drives it to quiescence.
StatifierPersistence.Executions.create/4 with this driver's executor, then
the answer loop. opts takes everything create/4 takes except
executor:, which this module supplies - initialize:, metadata:,
routes:, and per-call overrides of the driver's own invoke_types:,
send_types:, function_providers: and serialization:.

  



    

    

  
    
      
    
    
      done_invocation(driver, execution_id, invoke_id, donedata \\ nil, opts \\ [])



        
          
        

    

  


  

      

          @spec done_invocation(
  driver :: t(),
  execution_id :: StatifierPersistence.Executions.execution_id(),
  invoke_id :: String.t(),
  donedata :: term(),
  opts :: keyword()
) :: result()


      


Answers a :pending invocation with donedata and drives the execution to
quiescence.
Statifier.Session.done_invocation/3's door on the durable path: it
builds the same done.invoke.<invoke_id> event, from the execution's own
persisted _sessionid, and steps it. invoke_id is the <invoke>
element's id - the invoke_id :dispatch was handed in its
dispatch_context/0.
Answering an invocation the chart has since cancelled is
{:discarded, execution}, spec 6.4.3's discard, decided from the loaded
position inside the execution's serialization strategy (the moduledoc's
cancel-versus-completion section). So is answering a terminal execution.
The answer can re-arm calls of its own; they are dispatched and driven
exactly as send_event/4 drives them, :pending included.
opts takes what send_event/4 takes.

  



    

    

  
    
      
    
    
      failed_invocation(driver, execution_id, invoke_id, failure \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec failed_invocation(
  driver :: t(),
  execution_id :: StatifierPersistence.Executions.execution_id(),
  invoke_id :: String.t(),
  failure :: keyword(),
  opts :: keyword()
) :: result()


      


done_invocation/5's failing counterpart: answers a :pending
invocation with a permanent failure and drives the execution to quiescence.
Statifier.Session.failed_invocation/3's door on the durable path,
building the same error.communication.invoke.<invoke_id> event from
st-ADR-0068's failure keyword list (:reason, :attempts,
:detail). Permanent in that record's sense: the host's retry policy is
exhausted and no done.invoke will follow. A transient failure is the
host's to retry before answering, not something to report to the chart.
Discards, re-armed calls and opts are done_invocation/5's.

  



  
    
      
    
    
      new(store, machine, opts)



        
          
        

    

  


  

      

          @spec new(
  store :: StatifierPersistence.Storage.t(),
  machine :: Statifier.Machine.t(),
  opts :: keyword()
) :: t()


      


Builds a driver over store and machine.
opts:
	dispatch: (required) - the dispatch/0 fun every <invoke> is
performed through.
	effects: - a StatifierPersistence.Executor.t/0 handed every
non-lifecycle effect before the invoke dispatch, for the effects the
host observes or persists itself (a <send delay=...> becoming a
durable timer, a trace becoming a feed row). Defaults to nil, "the
host wants none of them"; an {:error, reason} from it re-enters the
chart as error.communication exactly as it does through
StatifierPersistence.Executions directly.
	invoke_types: - the Statifier.Invoke.Types.t/0 snapshot stamped
on every step. A driver-level default rather than a per-call one
because the registered set is fixed for a session's lifetime
(st-ADR-0051); routes:, which is not, stays per call. Defaults to
nil, "the built-in set only".
	send_types: - the Statifier.Send.Types.t/0 snapshot of the Event
I/O Processor types this host registers, stamped on every step and,
through initialize:, on the create. A driver-level default for the
same reason invoke_types: is one: the registered set is fixed for a
session's lifetime (st-ADR-0069). Defaults to nil, under which a
<send> carrying a non-built-in type is rejected with
error.execution.
	function_providers: - the host's list of
Predicator.FunctionProvider modules whose functions a chart's cond
and expr may call (st-ADR-0078), stamped on every step and,
through initialize:, on the create, as
StatifierPersistence.Executions.step_opt/0 describes. A
driver-level default for the same reason send_types: is one: one
host, one registration. The same list answers a durable subchart's
parent on this driver's answer path; the child itself does not
inherit it, so a child this driver creates runs with no host
function, as a Statifier.Session child does (st-ADR-0078).
Defaults to nil, "no host function". A list that does not resolve
is refused by create/3, send_event/4, done_invocation/5,
failed_invocation/5 and answer_parent/3 with {:error, {:function_providers, reason}} before any lock, load or write
(StatifierPersistence.Executions.error/0), and by
start_child_at/6 with {:refused, {:function_providers, reason}},
that door's own shape, before any child is created.
	serialization: - the {module, config} per-execution strategy every entry
point runs inside (ADR-0004 decision 5). Defaults to whatever
StatifierPersistence.Executions defaults to, the adapter's own
lock_execution/3.
	chart_resolver: - chart_resolver/0, how this driver reaches a
chart it does not hold: (content_hash -> {:ok, Statifier.Machine.t()} | :error). It exists for exactly one purpose - answering a durable
subchart's parent, whose chart is not this driver's machine
(ADR-0008 decision 3). This package cannot supply it: a stored
chart_blob is opaque by ADR-0003 decision 1 and nothing here decodes
one, so the host that saved the chart is the only party that can
compile it. Defaults to nil, "this driver answers no parents" - a
host without one calls done_invocation/5 or failed_invocation/5
itself, from parent_link/2 and the drive's own execution.donedata or
execution.failure.
	child_canceller: - child_canceller/0, how a :first_error
settlement reaches the scheduler holding the start jobs of a fan-out's
not-yet-started children. Defaults to nil, "this driver cancels no
start jobs".
	after_step: - after_step/0, called
after_step.(execution_id, machine_state, effects) after every step this
driver takes on a caller's behalf, so a host keeping its own record of
what an execution did can append the steps it never made itself: a durable
subchart child's own steps, and the parent's step on the answer path
(ADR-0008 decision 3 and the driver: option on
StatifierPersistence.Executions.fail/4), neither of which the drive's
return value reports. The execution id is always the execution that was stepped -
the parent's, on the answer path. It fires after that step's persist,
in the order the steps happened, and outside the exclusion of the execution
it reports; a step that was discarded, and a cascade_cancel, step
nothing and fire nothing. Its return is ignored and a raise inside it
propagates (the 2026-09-08 amendment's clauses 3 to 5, which also say
why this is not ADR-0009's telemetry). Defaults to nil, "this driver
reports no steps".
	max_turns: - the answer-fed steps one drive will take before
refusing to take another. Defaults to 1000.

Every one of these except dispatch: may be overridden per call by
passing the same key in a create/3 or send_event/4 opts list.
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          @spec parent_link(
  store :: StatifierPersistence.Storage.t(),
  execution_id :: StatifierPersistence.Executions.execution_id()
) ::
  {:ok, StatifierPersistence.Execution.Linkage.t()}
  | :no_parent
  | {:error, StatifierPersistence.Storage.error()}


      


The "find my parent" query: reads execution_id's own stored linkage, one key
read off its fetched record (StatifierPersistence.Execution.Linkage, ADR-0008
decision 2).
:no_parent for an execution with no linkage - an ordinary execution, or a durable
subchart child that has none for whatever reason - not a failure: having
no parent is an ordinary property of an execution.

  



  
    
      
    
    
      resolve_and_answer_parent(driver, child_execution_id, donedata_or_failure)



        
          
        

    

  


  

      

          @spec resolve_and_answer_parent(
  driver :: t(),
  child_execution_id :: StatifierPersistence.Executions.execution_id(),
  donedata_or_failure :: {:done, term()} | {:failed, keyword()}
) :: :ok


      


answer_parent/3 with the parent's chart resolved first, and the same
answer whatever happens: :ok.
This is the public form of what the automatic path does once a drive of
the child has left it terminal - resolve the parent's chart through
chart_resolver:, then answer through answer_parent/3 with a driver
over that chart - and it exists because a caller outside a drive needs
the same two steps. StatifierPersistence.Executions.fail/4's driver: option
is that caller (ADR-0008's outside-fail note): an execution failed from outside
the interpreter has no drive to hang the answer off, so it calls here.
A driver with no chart_resolver: answers through answer_parent/3
directly, on driver.machine - that function's own contract, where the
driver was built over the parent's chart by the caller. The automatic
path deliberately does not do this: it is entered from a drive of the
child, so its driver.machine is the child's chart and answering with it
would step the parent against the wrong chart. Here the caller chose the
driver, so the choice is theirs to make.
Never raises for an execution with no parent and never returns a storage error:
:no_parent and a failed fetch are both :ok, exactly as the automatic
path treats them. A caller that needs the answer's own result calls
answer_parent/3. With a chart_resolver:, a parent that is linked but
never reached - its own record does not fetch, or the resolver does not
return its chart - is reported on [:statifier_persistence, :child, :answered], whose delivery is :parent_unfetched or
:parent_chart_unresolved (docs/telemetry.md). A single child's answer
is still recorded on its own execution record then, under the same
conditions answer_parent/3 records it, so it can be delivered again
once the parent can be reached.

  



    

  
    
      
    
    
      send_event(driver, execution_id, event, opts \\ [])



        
          
        

    

  


  

      

          @spec send_event(
  driver :: t(),
  execution_id :: StatifierPersistence.Executions.execution_id(),
  event :: Statifier.Event.t(),
  opts :: keyword()
) :: result()


      


Delivers one external event to the execution under execution_id and drives it to
quiescence.
StatifierPersistence.Executions.step/5 with this driver's executor, then the
answer loop. An event delivered to a terminal execution is that function's own
{:discarded, execution}, before any position decode and before any dispatch;
one delivered to a :needs_migration execution is its
{:error, {:needs_migration, execution}}, at the same point.

  



    

  
    
      
    
    
      start_child_at(driver, parent_execution_id, effect, index, count, opts \\ [])



        
          
        

    

  


  

      

          @spec start_child_at(
  driver :: t(),
  parent_execution_id :: StatifierPersistence.Executions.execution_id(),
  effect ::
    Statifier.Effect.Invoke.t()
    | {:start_child, Statifier.Effect.Invoke.t(),
       {:invoke, Statifier.Effect.Invoke.t()}},
  index :: non_neg_integer(),
  count :: pos_integer(),
  opts :: [{:policy, StatifierPersistence.Execution.Linkage.policy()}]
) ::
  :ok
  | {:refused,
     {:function_providers,
      StatifierPersistence.Executions.function_providers_reason()}
     | term()}


      


Starts child index of count for parent_execution_id's <invoke> - the
public start-with-index door a scheduler drives a fan-out through
(sp-t57, ruling C4; mirrors sob-q3y).
The single-child durable-subchart path creates its child from inside the
parent's own step, because there is exactly one and the parent is
already exclusive. A fan-out cannot: N children created inside the
parent's step would hold the parent's exclusion for N creates. So the
parent's step enqueues the fan-out instead, and each child is created
later, from whatever job picks it up, through this function. That is the
reading of statifier_blocks ADR-0008 decision 4 the fan-out needs: what
happens under the parent's exclusion is the enqueue, and the children
are created afterwards, idempotently and resumably.
Idempotent, and that is what makes it resumable: the child's execution id is
StatifierPersistence.Execution.Linkage.child_execution_id/3 of the same three
values, so a re-delivered start job finds the child it already created
and adopts it rather than creating a second one - exactly as the
single-child path's at-least-once re-drive does.
Arguments
	driver - any driver over the right store. Its machine is not read:
the child's chart comes from effect, and the parent's comes from the
chart_resolver: when the settlement answers.
	parent_execution_id - the execution whose <invoke> this fans out.
	effect - the resolved Statifier.Effect.Invoke.t/0, or the whole
{:start_child, resolved, {:invoke, invoke}} instruction a subchart
handler answers with. The invocation id is read off it, so a caller
passes no id separately.
	index - the child's 0-based position in the list being mapped over.
	count - N, recorded on every child so a settlement knows how many to
wait for.
	opts - policy: (:all, the default, or :first_error).

index outside 0..count - 1 raises ArgumentError - a caller bug,
not a storage event. The check is
StatifierPersistence.Execution.Linkage.new/6's, which is the one definition
site of the linkage's own shape; this function does not repeat it.
Refusals
{:refused, reason}, the same shape and the same telemetry the
single-child path's refusal at open uses, with three added arms. An
adapter that cannot enumerate children refuses :child_listing_unsupported
as it always has; one that cannot store an execution's outcome payload refuses
:execution_outcome_unsupported, and one that cannot answer the indexed
status projection refuses :execution_states_unsupported. All three are the
same principle: a child whose invocation could never be settled is not
started. A parent_execution_id naming no stored execution refuses :execution_not_found.
A driver whose function_providers: list does not resolve refuses
{:function_providers, reason} (reason a
StatifierPersistence.Executions.function_providers_reason/0), the
same reason the driver's other doors answer inside {:error, _}. It
is checked first, before the parent's record is read, any child is
created or anything is written, so a child whose automatic answer the
parent's door would refuse is never started. Like
:execution_not_found, it emits no
[:statifier_persistence, :child, :refused]: that event's reason is
ADR-0008 decision 4's refusal set. The driver's list is the one read;
opts takes no function_providers:.

  


        

      


  

    
StatifierPersistence.Ecto 
    



      
Compile-time Ecto configuration on the host's own module (ADR-0002).
A host declares its persistence module once:
defmodule MyApp.Persistence do
  use StatifierPersistence.Ecto, repo: MyApp.Repo
end
and gets, with zero further options: the resolved configuration
readable via MyApp.Persistence.__statifier_persistence__/1, and
four Ecto schema modules - MyApp.Persistence.Chart,
MyApp.Persistence.Position, MyApp.Persistence.Execution,
MyApp.Persistence.Input - over the statifier_charts /
statifier_positions / statifier_executions / statifier_inputs
tables
with UXID string primary keys (chart_ / pos_ / exec_ / input_
prefixes).
Every knob is compile-time, on this use, never in application env
(ADR-0002 decision 3), and the migrations helper consumes the same
resolved configuration so schemas and DDL cannot disagree. See
StatifierPersistence.Ecto.Config for the options (:key,
:table_prefix, :tables, :prefix, :blob_type,
:leading_columns).
The engine identity columns (content_hash, session_id, execution_id)
are stored verbatim as strings and are never touched by the
configured key scheme - ADR-0002 decision 1.
The chart schema also carries retired_at and retired_by, the two
tombstone columns V07 adds (ADR-0012 decision 6). Both are nil on
every chart that has not been retired, which is every chart until a
host asks for one to be; a row carrying a retired_at has had its
identity_blob and chart_blob nulled, and both chart doors answer
for it with the retired arm rather than with its bytes.
The execution schema also carries ended_at, the column V08 adds:
NULL until the row takes its first terminal write with the column
in place, then that write's time, never moved or cleared afterwards
(StatifierPersistence.Executions.ended?/1 names where that and the
status can disagree).
The execution schema also carries metadata, the optional opaque map of
host identities ADR-0006 grants, as a jsonb column (V02 of the
migrations helper). It holds identities only, never personal data:
:blob_type does not reach it, so anything filed there is at rest in
the clear no matter how the blob columns are configured.
:blob_type reaches the payload columns and nothing else:
identity_blob, chart_blob, position_blob, outcome_blob, and
input_blob on the inputs table (ADR-0010 decision 4). A host
wanting encryption at rest for those columns passes a custom
Ecto.Type or Ecto.ParameterizedType there and gets it applied
with zero further wiring. The identity and lookup columns
(content_hash, session_id, execution_id, status, failure, and
the input log's seq and door) stay plain regardless - the identity guard and the unique indexes
depend on reading them back verbatim, and metadata stays jsonb
regardless for the same reason: it is the column a host queries
(ADR-0006 decision 3).
The inputs table is ADR-0010's per-execution input log: one row per input
the interpreter saw, carrying the execution it belongs to, its dense
zero-based seq, the public door it entered by, and the opaque
input_blob. A nil input_blob is decision 6's closed marker. The
log holds document payload - an event's data is the host's own
values - which is why :blob_type reaches input_blob and why
turning the log on is a data-retention decision rather than a
debugging switch (StatifierPersistence.Storage.Adapter's moduledoc).

      




  

    
StatifierPersistence.Ecto.Config 
    



      
The resolved configuration behind use StatifierPersistence.Ecto.
ADR-0002 decision 3 requires that the generated schemas and the
migrations helper take the same options and cannot disagree. This module
is the single definition site that makes that true: __using__/1 builds
a Config at the host's compile time, and the migrations helper reads
the same struct (via for: HostModule) or funnels literal options
through the same new/1.
Options:
	:repo - required, the host's Ecto.Repo module
	:key - the surrogate-key scheme, :uxid (default), :uuid,
:bigserial, or {module, opts} implementing
StatifierPersistence.Ecto.KeyGenerator
	:table_prefix - prefix for the generated table names, default
"statifier_"
	:tables - per-table override map with keys :charts,
:positions, :executions, :inputs; an override replaces the whole
name, prefix included
	:prefix - the Postgres schema (Ecto's @schema_prefix), default
nil
	:blob_type - the Ecto type applied to the payload blob columns
(identity_blob, chart_blob, position_blob, outcome_blob,
and input_blob since ADR-0010 decision 4), default
:binary (the built-in bytea behaviour, unchanged). Pass a
module implementing Ecto.Type for field(name, Mod), or a
{module, opts} tuple for an Ecto.ParameterizedType for
field(name, Mod, opts) - the shape Ecto itself uses to declare a
parameterized field. Keys and lookup columns (content_hash,
session_id, execution_id, status, failure, seq, door) are
never affected; only the payload blob columns reach this option. Resolved and
stored on the struct as :binary (bare) or {module, opts}
(normalized, so a bare custom module becomes {module, []}) -
one shape for downstream code to read.
	:leading_columns - host-owned columns the migrations helper places
immediately after id in every table V01 and V05 create (charts,
positions, executions, inputs), in the order given, default
[]. A keyword list of name: {type, opts}, where type and opts
are what Ecto.Migration.add/3 takes:
leading_columns: [tenant_id: {:text, null: true}] puts a nullable
tenant_id at ordinal position 2 on all four tables. The option
only places the column: it reaches a table only as V01 or V05
creates it, so a table that already exists - one V06 renamed on a
database built before 0.12.0 included - keeps the columns it
already had; the generated schemas do not declare it, so the
package never writes it, and reads it only to confine a prune to
the scope: the host passes StatifierPersistence.Retention.prune/3;
and a default or a NOT NULL belongs to a later migration of the
host's own.
	:timestamps_position - where the migrations helper places
inserted_at and updated_at in every table V01 and V05 create,
:trailing (default: last in the CREATE TABLE, the package's
layout since V01) or :leading (immediately after id and the
:leading_columns). Like :leading_columns it only places the two
columns, on a fresh create: an existing table keeps its layout, and
a column a later version adds (V02's metadata, V03's
outcome_blob, V07's retired_at and retired_by) still lands
at the end.
	:column_collations - a collation per package column, applied
where V01 or V05 declares that column in a CREATE TABLE, default
[] (every column takes the database default). A keyword list of
name: collation, the collation a string:
column_collations: [execution_id: "C"] declares execution_id
COLLATE "C" on the executions and inputs tables. The names are
the text columns those two versions declare (content_hash,
session_id, execution_id, status, failure, door); a
host column takes its collation in its own :leading_columns
opts instead. The collation is passed to Ecto.Migration.add/3
as its :collation option, so it must be one the database knows.

Unknown options and unknown table keys raise ArgumentError - at the
host's compile time when reached through use.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        Resolved configuration for one host module.



    





  
    Functions
  


    
      
        blob_field_args(config, name)

      


        The resolved field/3 arguments for a blob column under this
configuration: [name, :binary] for the default, or
[name, module, opts] for a custom :blob_type (opts is [] for
a bare custom module, since field/3 treats an empty-opts
parameterized call and a plain Ecto.Type call identically).



    


    
      
        new(opts)

      


        Validates and resolves the options use StatifierPersistence.Ecto
accepts. Raises ArgumentError on anything malformed.



    


    
      
        table(config, table)

      


        The table name (source) for table under this configuration: the
per-table override when one was given, otherwise the table prefix plus
the table's own name.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierPersistence.Ecto.Config{
  blob_type: :binary | {module(), keyword()},
  column_collations: [{atom(), String.t()}],
  key: {module(), keyword()},
  leading_columns: [{atom(), {term(), keyword()}}],
  prefix: String.t() | nil,
  repo: module(),
  table_prefix: String.t(),
  tables: %{
    optional(StatifierPersistence.Ecto.KeyGenerator.table()) => String.t()
  },
  timestamps_position: :trailing | :leading
}


      


Resolved configuration for one host module.

  


        

      

      
        Functions


        


  
    
      
    
    
      blob_field_args(config, name)



        
          
        

    

  


  

      

          @spec blob_field_args(t(), atom()) :: [term(), ...]


      


The resolved field/3 arguments for a blob column under this
configuration: [name, :binary] for the default, or
[name, module, opts] for a custom :blob_type (opts is [] for
a bare custom module, since field/3 treats an empty-opts
parameterized call and a plain Ecto.Type call identically).

  



  
    
      
    
    
      new(opts)



        
          
        

    

  


  

      

          @spec new(keyword()) :: t()


      


Validates and resolves the options use StatifierPersistence.Ecto
accepts. Raises ArgumentError on anything malformed.

  



  
    
      
    
    
      table(config, table)



        
          
        

    

  


  

      

          @spec table(t(), StatifierPersistence.Ecto.KeyGenerator.table()) :: String.t()


      


The table name (source) for table under this configuration: the
per-table override when one was given, otherwise the table prefix plus
the table's own name.

  


        

      


  

    
StatifierPersistence.Ecto.KeyGenerator behaviour
    



      
Behaviour a surrogate-key scheme implements for the Ecto layer.
ADR-0002 makes the surrogate primary keys of this package's tables
compile-time configurable per host: :uxid (the default), :uuid
(UUIDv7), :bigserial, or any {module, opts} implementing this
behaviour. A key scheme must answer three questions - the Ecto schema
field type, the migration column type, and how a key is generated (or
that the database assigns it) - and both the generated schemas and the
migrations helper read their answers from the same resolved generator,
so the two cannot disagree.
Engine identities (the chart content hash, the engine session id, the
caller's execution id) are stored verbatim and are not touched by any key
generator - ADR-0002 decision 1.
The bundled implementations:
	StatifierPersistence.Ecto.KeyGenerator.UXID - k-sortable strings
with per-table prefixes (chart_, pos_, exec_)
	StatifierPersistence.Ecto.KeyGenerator.UUIDv7 - RFC 9562 UUIDv7
	StatifierPersistence.Ecto.KeyGenerator.Bigserial -
database-assigned auto-increment


      


      
        Summary


  
    Types
  


    
      
        spelling()

      


        ADR-0002's key option spellings.



    


    
      
        table()

      


        The tables whose rows carry a generated surrogate key.



    





  
    Callbacks
  


    
      
        autogenerate(table, opts)

      


        The {module, function, args} an Ecto schema uses to autogenerate a
primary key for a row of table, or nil when the database assigns
the key itself.



    


    
      
        ecto_type(opts)

      


        The Ecto schema field type for the primary key, e.g. :string,
Ecto.UUID, or :id.



    


    
      
        migration_type(opts)

      


        The column type the migrations helper emits for the primary key, e.g.
:text, :uuid, or :bigserial.



    





  
    Functions
  


    
      
        resolve(other)

      


        Resolves one of ADR-0002's key option spellings to {module, opts}.



    





      


      
        Types


        


  
    
      
    
    
      spelling()



        
          
        

    

  


  

      

          @type spelling() :: :uxid | :uuid | :bigserial | {module(), keyword()}


      


ADR-0002's key option spellings.

  



  
    
      
    
    
      table()



        
          
        

    

  


  

      

          @type table() :: :charts | :positions | :executions | :inputs


      


The tables whose rows carry a generated surrogate key.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      autogenerate(table, opts)



        
          
        

    

  


  

      

          @callback autogenerate(table(), opts :: keyword()) :: {module(), atom(), [term()]} | nil


      


The {module, function, args} an Ecto schema uses to autogenerate a
primary key for a row of table, or nil when the database assigns
the key itself.

  



  
    
      
    
    
      ecto_type(opts)



        
          
        

    

  


  

      

          @callback ecto_type(opts :: keyword()) :: atom()


      


The Ecto schema field type for the primary key, e.g. :string,
Ecto.UUID, or :id.

  



  
    
      
    
    
      migration_type(opts)



        
          
        

    

  


  

      

          @callback migration_type(opts :: keyword()) :: atom()


      


The column type the migrations helper emits for the primary key, e.g.
:text, :uuid, or :bigserial.

  


        

      

      
        Functions


        


  
    
      
    
    
      resolve(other)



        
          
        

    

  


  

      

          @spec resolve(spelling()) :: {module(), keyword()}


      


Resolves one of ADR-0002's key option spellings to {module, opts}.
:uxid, :uuid, and :bigserial map onto the bundled
implementations. A {module, opts} tuple passes through after a check
that module declares this behaviour; anything else raises
ArgumentError.

  


        

      


  

    
StatifierPersistence.Ecto.KeyGenerator.Bigserial 
    



      
Database-assigned auto-increment keys (ADR-0002 decision 2).
Supported for hosts with that convention, not defaulted: a sequential
id leaks row counts if exposed, and that is the host's trade to make.
Schema fields are :id over :bigserial columns; autogenerate/2
returns nil because the database assigns the key.

      




  

    
StatifierPersistence.Ecto.KeyGenerator.UUIDv7 
    



      
RFC 9562 UUIDv7 keys (ADR-0002 decision 2).
:uuid keys are generated as UUIDv7, not v4: random keys fragment
b-tree indexes, and v7's 48-bit millisecond timestamp keeps insertion
locality. Generation is implemented here - Ecto.UUID generates v4,
and a dependency for one function is not worth taking. Schema fields
are Ecto.UUID over :uuid columns.

      


      
        Summary


  
    Functions
  


    
      
        generate()

      


        Generates an RFC 9562 UUIDv7 as a canonical hyphenated string.



    





      


      
        Functions


        


  
    
      
    
    
      generate()



        
          
        

    

  


  

      

          @spec generate() :: Ecto.UUID.t()


      


Generates an RFC 9562 UUIDv7 as a canonical hyphenated string.
Layout: 48-bit Unix millisecond timestamp, 4-bit version (7), 12
random bits, 2-bit variant (10), 62 random bits.

  


        

      


  

    
StatifierPersistence.Ecto.KeyGenerator.UXID 
    



      
The default key generator: k-sortable UXID strings (ADR-0002 decision 2).
Keys are generated by the uxid package and carry per-table prefixes in
the engine's own style - chart_, pos_, exec_, input_ (ADR-0002
decision 4, as amended; the fourth arrived with ADR-0010's input log) -
so a key met in a psql console or a log line names its table. Stored as :string fields over :text columns.
Options given to the generator (via {module, opts} or the resolved
default) are passed through to UXID.generate!/1; the per-table
:prefix is supplied unless the options already carry one.

      




  

    
StatifierPersistence.Ecto.Migrations 
    



      
Versioned migrations for this package's tables, in the Oban.Migration
mold: the host writes one ordinary migration that delegates here, and
later package versions ship higher-numbered migration modules the same
call picks up.
The supported spelling reads the host's compiled configuration, so the
DDL cannot drift from the generated schemas (ADR-0002 decision 3):
defmodule MyApp.Repo.Migrations.AddStatifierPersistence do
  use Ecto.Migration

  def up, do: StatifierPersistence.Ecto.Migrations.up(for: MyApp.Persistence)
  def down, do: StatifierPersistence.Ecto.Migrations.down(for: MyApp.Persistence)
end
Alternatively, up/1 and down/1 accept the same literal options
use StatifierPersistence.Ecto takes (:repo, :key, :table_prefix,
:tables, :prefix), funneled through the same
StatifierPersistence.Ecto.Config.new/1 - one resolver, both doors.
The two spellings cannot be mixed in one call.
from: selects where a call starts and version: where it ends, in
both directions: up/1 migrates from from: (default: V01) up through
version: (default: the newest this package knows), and down/1 rolls
back from from: (default: the newest) down through version:
(default: V01, i.e. everything).
from: is what a host
already running an older version writes its next migration with: a
host that ran the migration above when this package shipped only V01
picks up V02 with a second ordinary migration,
defmodule MyApp.Repo.Migrations.AddStatifierPersistenceExecutionMetadata do
  use Ecto.Migration

  def up, do: StatifierPersistence.Ecto.Migrations.up(for: MyApp.Persistence, from: 2)
  def down, do: StatifierPersistence.Ecto.Migrations.down(for: MyApp.Persistence, version: 2)
end
rather than re-running V01's CREATE TABLE against tables that already
exist. A host migrating a fresh database with the first spelling gets
every version in one call and needs no second migration at all.
Each migration's two calls cover the same span, up/1 upwards and
down/1 downwards, and a capped migration needs both bounds spelled
out. A host that caps its first migration at version: 2 - so that a
fresh clone and an already-migrated database take the same steps in the
same order - caps the rollback to match with from: 2:
defmodule MyApp.Repo.Migrations.AddStatifierPersistence do
  use Ecto.Migration

  def up, do: StatifierPersistence.Ecto.Migrations.up(for: MyApp.Persistence, version: 2)
  def down, do: StatifierPersistence.Ecto.Migrations.down(for: MyApp.Persistence, from: 2)
end
Without that ceiling down/1 starts at the newest version this package
knows however far up the migration beside it went, so
mix ecto.rollback --all rolls V03 back twice - once from the later
migration and once from this one - and the second call fails on a
column that is already gone.
V04 is the one version whose full effect depends on how the host's
own migration module is written. It rebuilds V03's metadata GIN
index with CREATE INDEX CONCURRENTLY, which cannot run inside a
transaction, and @disable_ddl_transaction / @disable_migration_lock
are read from the module Ecto.Migrator runs - the host's - not from
a module it delegates to. A host that wants the concurrent build
therefore gives V04 a migration of its own:
defmodule MyApp.Repo.Migrations.RebuildStatifierPersistenceMetadataIndex do
  use Ecto.Migration

  @disable_ddl_transaction true
  @disable_migration_lock true

  def up, do: StatifierPersistence.Ecto.Migrations.up(for: MyApp.Persistence, from: 4)
  def down, do: StatifierPersistence.Ecto.Migrations.down(for: MyApp.Persistence, version: 4)
end
Inside a transaction V04 skips the rebuild and leaves V03's index in
place, which is the same index under the same name - so the one-call
recipe above stays correct on a fresh database, where a plain build
on an empty executions table costs nothing. It warns only when that
table already holds rows. StatifierPersistence.Ecto.Migrations.V04
records the whole of it.
V05 needs no recipe of its own: it creates ADR-0010's input log table
and its unique (execution_id, seq) index, on every backend, inside an
ordinary transaction. A host already running V04 picks it up with
up(for: MyApp.Persistence, from: 5).
V06 needs no recipe of its own either, and what it does depends on
which database it finds (ADR-0011 decision 3). On a database this
package built before 0.12.0 it renames the runs table to
executions, both run_id columns to execution_id, and the indexes
over them - in place, copying no data. On a database built at 0.12.0
or later there is nothing to rename, because V01-V05 create the
execution names directly, and V06 is a no-op. Either way it is the
version this package now expects.
Rolling back never renames anything: V06's down/1 is a no-op, by
decision (item 2 of ADR-0011's acceptance Note of 2026-09-13).
V01-V05 are rewritten to the execution names and drop the tables under
them, on both kinds of database, so there is nothing a rename back
would leave in a better state - and a downgrade to pre-0.12.0 code is
unsupported, by the
record and by this package. StatifierPersistence.Ecto.Migrations.V06
records the whole of it.
One ordering rule comes with it, on the way up only. An install
that still owes V02, V03 or V04 - one capped below version 4 - runs V06
on its own first and the versions it skipped afterwards, because those
three alter the executions table, which on a database built before
0.12.0 carries that name only once V06 has renamed it. For a host
capped at V01:
defmodule MyApp.Repo.Migrations.RenameStatifierPersistenceExecutions do
  use Ecto.Migration

  def up do
    StatifierPersistence.Ecto.Migrations.up(for: MyApp.Persistence, from: 6, version: 6)
    StatifierPersistence.Ecto.Migrations.up(for: MyApp.Persistence, from: 2, version: 5)
  end

  def down do
    StatifierPersistence.Ecto.Migrations.down(for: MyApp.Persistence, from: 5, version: 2)
    StatifierPersistence.Ecto.Migrations.down(for: MyApp.Persistence, from: 6, version: 6)
  end
end
Substitute your own cap in both spans: a host capped at V02 writes
from: 3 on the second up and version: 3 on the first down, and
one capped at V03 writes from: 4 and version: 4. The two down
calls mirror the two up calls in reverse, and the V06 one does
nothing at all. V02-V05's arms name the executions table under the name
it carries on 0.12.0 code, which is the name V06 gave it - V05 drops
the input log, V03 the metadata index and outcome_blob, V02 the
metadata column - so a rename back would leave every one of them
naming an object that is no longer there. The table itself is dropped
by V01, below the cap, which is the host's own earlier migration's
business; running 0.11.x against a database that was ever upgraded is
unsupported either way (ADR-0011 decision 3).
An install already at V05 needs none of that: up(from: 6) is the whole
upgrade.
V07 needs no recipe of its own: it indexes executions(content_hash),
adds the two tombstone columns to charts and - on Postgres - makes
the two chart blob columns nullable, inside an ordinary transaction
(ADR-0012). An install already at V06, which is every install running
0.12.0, picks it up with
defmodule MyApp.Repo.Migrations.AddStatifierPersistenceRetirement do
  use Ecto.Migration

  def up, do: StatifierPersistence.Ecto.Migrations.up(for: MyApp.Persistence, from: 7)
  def down, do: StatifierPersistence.Ecto.Migrations.down(for: MyApp.Persistence, version: 7)
end
from: is inclusive, so from: 7 runs V07 and nothing before it.
Rolling that one back is the single place in this package's DDL where
a rollback can refuse: down/1 raises rather than running when any
charts row has been retired, because a retirement removed the bytes
the NOT NULL it would restore requires.
StatifierPersistence.Ecto.Migrations.V07 records the whole of it,
including what the two modify changes do on a backend that is not
Postgres.
V08 needs no recipe of its own: it adds the nullable ended_at
column to executions and indexes it, inside an ordinary transaction
and on every backend. An install already at V07 picks it up with
defmodule MyApp.Repo.Migrations.AddStatifierPersistenceEndedAt do
  use Ecto.Migration

  def up, do: StatifierPersistence.Ecto.Migrations.up(for: MyApp.Persistence, from: 8)
  def down, do: StatifierPersistence.Ecto.Migrations.down(for: MyApp.Persistence, version: 8)
end
Existing rows, terminal ones included, read ended_at as nil: the
version backfills nothing, and a terminal one keeps reading nil until
a later terminal write stamps it with that write's time.
StatifierPersistence.Ecto.Migrations.V08 records why.
expected_version/0 answers what that newest version is. A host that
delegates its migrations here never needs it; a host whose schema is
hand-written DDL has to check for itself that its tables are current,
and that is the number it checks against.
When prefix: names a Postgres schema, up/1 creates the schema if it
does not exist; down/1 leaves the schema in place (dropping a schema
the host may share is not this package's call).

      


      
        Summary


  
    Functions
  


    
      
        down(opts)

      


        Rolls the tables back from from: (default: the newest version this
package knows) down through version: (default: V01, i.e. everything).



    


    
      
        expected_version()

      


        The newest migration version this package knows - the newest key of the
version map, the version an up-to-date schema has run through, and
up/1's default target.



    


    
      
        up(opts)

      


        Migrates the tables from from: (default: V01) up through version:
(default: the newest).



    





      


      
        Functions


        


  
    
      
    
    
      down(opts)



        
          
        

    

  


  

      

          @spec down(keyword()) :: :ok


      


Rolls the tables back from from: (default: the newest version this
package knows) down through version: (default: V01, i.e. everything).
A migration whose up/1 is capped at version: N caps its down/1
with from: N, so the rollback stops at the cap instead of reaching
versions a later migration has already rolled back - see the moduledoc.
Every version's down/1 runs, unconditionally. V06's is a no-op, by
decision (item 2 of ADR-0011's acceptance Note of 2026-09-13): V01-V05
are rewritten to the execution names and drop the tables under them, so
there is nothing to rename back first, and a rollback reaches the same
end state under one call or under one host migration per version.
Takes the same options as up/1.

  



  
    
      
    
    
      expected_version()



        
          
        

    

  


  

      

          @spec expected_version() :: pos_integer()


      


The newest migration version this package knows - the newest key of the
version map, the version an up-to-date schema has run through, and
up/1's default target.
It exists for the host whose schema is not a delegated migration.
A host that writes up(for: MyApp.Persistence) never needs the number:
Ecto.Migrator records that migration and the default target carries it
to the newest version. A host whose DDL is hand-written - the tables
generated by hand, or by another tool, or shared with a schema this
package does not own - has to know which version its hand-written DDL
corresponds to, and that number is not otherwise readable from here:
if MyApp.Schema.statifier_persistence_version() <
     StatifierPersistence.Ecto.Migrations.expected_version() do
  raise "statifier_persistence schema is behind the package"
end
There is no assert_version!/1, and there cannot be one. Asserting a
version against a repo means reading a marker out of that repo's schema,
and this package records none: it writes no versions table, no marker row
and no version column, and Ecto's own schema_migrations holds the
host's migration timestamps, which say nothing about which of the versions
this module defines a hand-written schema matches. The only way to grow
such an assertion is
to start writing a marker - a new table, in a new migration, carried by
every host including the ones that delegate and already know - which is
new stored surface bought for a comparison the host can make itself.
So the package answers the half it knows, the version it expects, and
the comparison stays the host's.

  



  
    
      
    
    
      up(opts)



        
          
        

    

  


  

      

          @spec up(keyword()) :: :ok


      


Migrates the tables from from: (default: V01) up through version:
(default: the newest).
Takes for: HostModule or the literal options use takes - see the
moduledoc.

  


        

      


  

    
StatifierPersistence.Ecto.Migrations.V01 
    



      
V01 of the package DDL: the charts, positions, and executions tables
per ADR-0002 (as amended) and the storage contract's field set
(ADR-0003 decision 3).
Table names, the surrogate primary key's column type, and the Postgres
schema all come from the resolved StatifierPersistence.Ecto.Config -
the same struct the generated schemas are built from. The engine
identity columns (content_hash, session_id, execution_id) are text
with their unique indexes regardless of the configured key scheme:
the identity guard never touches a surrogate key.
This migration always emits :binary (bytea) for the three blob
columns (identity_blob, chart_blob, position_blob) and does
not read Config's :blob_type option. A custom :blob_type whose
underlying database type is still binary (an envelope-encrypting
type that dumps to and loads from raw bytes, for example) needs no
DDL change - this migration already matches it. A :blob_type that
dumps to a different underlying type (text, jsonb, a Postgres
domain) needs the host to alter those three columns itself; this
helper does not do it for them.
Each of the three tables carries the host's :leading_columns, if it
configured any, immediately after id and in the order given - the
one place a column the host owns can sit at a fixed ordinal position,
since a column a later ALTER TABLE adds lands at the end. They are
added as configured and nothing more: a default or a NOT NULL is a
later migration of the host's own.
Two further options shape these three tables and nothing else. Under
timestamps_position: :leading the inserted_at / updated_at pair
follows the leading columns instead of closing each table, and
:column_collations gives a text column declared here the collation
named for it. Both exist so a host that once wrote these tables by
hand can be matched column for column; the default for each is the
layout above, unchanged.

      


      
        Summary


  
    Functions
  


    
      
        down(config)

      


        Drops the V01 tables in reverse creation order.



    


    
      
        up(config)

      


        Creates the V01 tables and their unique indexes per config.



    





      


      
        Functions


        


  
    
      
    
    
      down(config)



        
          
        

    

  


  

      

          @spec down(StatifierPersistence.Ecto.Config.t()) :: :ok


      


Drops the V01 tables in reverse creation order.

  



  
    
      
    
    
      up(config)



        
          
        

    

  


  

      

          @spec up(StatifierPersistence.Ecto.Config.t()) :: :ok


      


Creates the V01 tables and their unique indexes per config.

  


        

      


  

    
StatifierPersistence.Ecto.Migrations.V02 
    



      
V02 of the package DDL: the nullable metadata jsonb column on the
executions table (ADR-0006 decision 3, decision 4's migration shape).
Nullable, because an execution created with no metadata stores none, and
ADR-0006 decision 3 makes the empty map the never-refused default -
a NOT NULL column would turn "no metadata" into a write this package
would have to invent a value for.
No index. Which key/value pairs a host queries by, and therefore
which expression or GIN index it wants, is the host's call and not
something this package can guess (ADR-0006 decision 4). A host that
queries the column at any volume adds its own index in its own
migration; StatifierPersistence.Storage.Ecto.list_executions_by_metadata/2
issues a jsonb containment query a GIN index on the column serves
directly.
:blob_type does not reach this column and never will: it is a
queryable column, not a blob, which is exactly why ADR-0006 decision 2
admits host identities into it and nothing else.

      


      
        Summary


  
    Functions
  


    
      
        down(config)

      


        Drops the executions table's metadata column.



    


    
      
        up(config)

      


        Adds the executions table's nullable metadata jsonb column per config.



    





      


      
        Functions


        


  
    
      
    
    
      down(config)



        
          
        

    

  


  

      

          @spec down(StatifierPersistence.Ecto.Config.t()) :: :ok


      


Drops the executions table's metadata column.

  



  
    
      
    
    
      up(config)



        
          
        

    

  


  

      

          @spec up(StatifierPersistence.Ecto.Config.t()) :: :ok


      


Adds the executions table's nullable metadata jsonb column per config.

  


        

      


  

    
StatifierPersistence.Ecto.Migrations.V03 
    



      
V03 of the package DDL: the executions table's nullable outcome_blob
column, and a GIN index on metadata.
outcome_blob
An execution's own answer, kept where a reader that has never seen
the execution live can find it. A durable subchart child's completion used to exist
only on the step that produced it - a stored record carries no
donedata - which is fine while a completion is answered immediately
and not fine once N of them have to be collected and assembled in
index order. The column is written once, at the child's completion,
by StatifierPersistence.Storage.update_execution_status/4.
Nullable, because almost no execution has one: an ordinary execution
answers nobody, and an execution that fails at creation never
completes.
It is a blob column, not a jsonb one, and the difference is a
disclosure decision rather than a typing convenience. metadata is
restricted to host identities (ADR-0006 decision 2) precisely because
:blob_type encryption does not reach a queryable column. A donedata
payload carries whatever the chart's author put in it, so it belongs
on the side of that line the encryption reaches: outcome_blob joins
the three existing blob columns and takes the configured :blob_type
with them.
The metadata GIN index
V02 shipped no index and said why: which pairs a host queries by is
the host's call (ADR-0006 decision 4). Fan-out settlement changes the
arithmetic. Every child completion asks "are all N of my siblings
terminal?", which is the same jsonb containment query the cascade
already issues, so one fan-out of N children issues N of them; without
an index each is a sequential scan of the host's whole executions table.
That is not a cost a host can be left to discover in production, so
this package now ships the index the query it issues needs.
jsonb_path_ops rather than the default jsonb_ops: containment
(@>) is the only operator either query uses, and the path-ops
opclass serves exactly that, with a smaller index. A host that needs
the wider operator set, or an expression index on particular keys,
still adds its own - ADR-0006 decision 4's clause is narrowed by this
migration, not withdrawn, and the record carries a dated Note saying
so.
Adapters other than Postgres
GIN and jsonb_path_ops are Postgres spellings. up/1 therefore
creates the index only when the migration's repo runs on
Ecto.Adapters.Postgres, and down/1 drops it under the same
condition; on any other adapter both steps are skipped and the
migration otherwise runs to completion. Before that check existed the
whole of V03 rolled back on a SQLite repo - ecto_sqlite3 raises
ArgumentError from using: - which took the outcome_blob column
with it and left such a host unable to run this package's DDL at all
(sp-11w).
The column is created on every adapter, because it is a nullable
binary column and every adapter has one. That is what keeps
StatifierPersistence.Storage.Ecto.supports_execution_outcome?/1 true
everywhere.
Skipping the index is not the same as the index not mattering. What
the index serves - the jsonb containment queries
StatifierPersistence.Storage.Ecto.list_executions_by_metadata/2 and
list_execution_states_by_metadata/2 issue - is Postgres-only SQL in its
own right, so an adapter that cannot take the index cannot run the
queries either and says so: that adapter's metadata support is
declared false, and a durable subchart or fan-out over such a store is
refused at open rather than started and left unsettleable. sp-5lm
tracks the Ecto adapter's Postgres-only surface.

      


      
        Summary


  
    Functions
  


    
      
        down(config)

      


        Drops the metadata GIN index and the executions table's
outcome_blob column.



    


    
      
        up(config)

      


        Adds the executions table's nullable outcome_blob column and the
metadata GIN index per config.



    





      


      
        Functions


        


  
    
      
    
    
      down(config)



        
          
        

    

  


  

      

          @spec down(StatifierPersistence.Ecto.Config.t()) :: :ok


      


Drops the metadata GIN index and the executions table's
outcome_blob column.

  



  
    
      
    
    
      up(config)



        
          
        

    

  


  

      

          @spec up(StatifierPersistence.Ecto.Config.t()) :: :ok


      


Adds the executions table's nullable outcome_blob column and the
metadata GIN index per config.

  


        

      


  

    
StatifierPersistence.Ecto.Migrations.V04 
    



      
V04 of the package DDL: rebuilds V03's metadata GIN index with
CREATE INDEX CONCURRENTLY.
V03 creates that index with a plain CREATE INDEX, which takes a
SHARE lock on the executions table for the whole build and blocks
every INSERT, UPDATE and DELETE against it until the build
finishes. For a host stepping executions durably that is every step of
every execution. On a small or idle table the build is imperceptible;
on a large one it is an outage, and the README's answer used to be a hand-written
migration the host maintained itself (sp-ajz).
This version ships that answer instead. It drops the index V03 built
and creates the same index again - same name, same expression, same
jsonb_path_ops opclass - with concurrently: true on both
statements, so neither blocks writes.
The host's migration module is what disables the transaction
CREATE INDEX CONCURRENTLY cannot run inside a transaction block,
and @disable_ddl_transaction / @disable_migration_lock are read
by Ecto.Migrator from the module it is running - the host's own
migration - not from this module. A package migration module cannot
turn its caller's transaction off. So a host that wants the
concurrent build writes:
defmodule MyApp.Repo.Migrations.RebuildStatifierPersistenceMetadataIndex do
  use Ecto.Migration

  @disable_ddl_transaction true
  @disable_migration_lock true

  def up, do: StatifierPersistence.Ecto.Migrations.up(for: MyApp.Persistence, from: 4)
  def down, do: StatifierPersistence.Ecto.Migrations.down(for: MyApp.Persistence, version: 4)
end
and up/1 skips when it finds itself inside a transaction after
all. Skipping rather than raising is deliberate: the end state of a
skipped V04 is the index V03 already built, which is correct and
complete, differing only in how it was built. Raising would break the
one-call recipe (up(for: MyApp.Persistence)) that every fresh
database and every test harness uses, to no benefit - on an empty
executions table a plain build costs nothing.
The skip warns through Logger.warning/1 only when the executions
table already holds rows, which is exactly the case where the plain build
blocked writes and the host has something to do about it. A fresh
database migrates in silence.
Rolling back
down/1 does nothing, on every adapter, and that is the whole
rollback. What V04 leaves behind is not a new object: it is V03's
index, under V03's name, with V03's definition, and V03's down/1
is what drops it. Rebuilding it plainly on the way down would take
exactly the SHARE lock this version exists to avoid, in order to
reach a state no reader can tell apart from the one it started in.
Failure part-way through
A non-transactional migration has no rollback, so an interrupted
up/1 can leave the executions table with no metadata index or with
an invalid one. Re-running the migration is the repair: the drop is
drop_if_exists, so it clears either leftover, and the create then
builds the index once more. Nothing in the package's DDL depends on
the index existing; what depends on it is the cost of the two
containment queries V03's moduledoc names.
Adapters other than Postgres
up/1 and down/1 are both no-ops off Ecto.Adapters.Postgres,
under the same exact-match adapter check V03 uses and for the same
reason: GIN and jsonb_path_ops are Postgres spellings, so on any
other adapter there is no index to rebuild - V03 skipped creating one
(sp-11w), and docs/non-postgres-backends.md describes what that
costs such a host. The check runs before the transaction check, so a
SQLite host needs neither attribute.

      


      
        Summary


  
    Functions
  


    
      
        down(config)

      


        Leaves V03's index in place - see the moduledoc's rollback section.



    


    
      
        up(config)

      


        Rebuilds the metadata GIN index concurrently per config.



    





      


      
        Functions


        


  
    
      
    
    
      down(config)



        
          
        

    

  


  

      

          @spec down(StatifierPersistence.Ecto.Config.t()) :: :ok


      


Leaves V03's index in place - see the moduledoc's rollback section.

  



  
    
      
    
    
      up(config)



        
          
        

    

  


  

      

          @spec up(StatifierPersistence.Ecto.Config.t()) :: :ok


      


Rebuilds the metadata GIN index concurrently per config.
A no-op off Postgres, and a no-op with a warning when the host's
migration module has not disabled the DDL transaction - see the
moduledoc.

  


        

      


  

    
StatifierPersistence.Ecto.Migrations.V05 
    



      
V05 of the package DDL: the per-execution input log table (ADR-0010
decision 9).
Four columns beside the surrogate key: execution_id, the execution the entry
belongs to; seq, its dense zero-based ordinal; door, the public
door it entered by (StatifierPersistence.Executions.entry/0, as a
string); and input_blob, the opaque payload the facade encoded above
the adapter. input_blob is nullable, and a null is not "no
value": it is decision 6's closed marker, written in the cap's last
slot when a host-declared cap is reached.
The unique index on (execution_id, seq) is what makes denseness true.
StatifierPersistence.Storage.Ecto.append_input/3 takes its ordinal
from the execution's current maximum, under the exclusion the append already
runs inside; a lost race then fails the write instead of duplicating an
ordinal, because a gap in a log is a defect and a duplicate is a
silently reordered replay. It doubles as the lookup index: every read
of this table is one execution's whole log in ascending seq, which the
index serves directly.
No foreign key to the executions table, for the same reason no other table
here has one: execution_id is a caller-supplied opaque string this layer
stores verbatim (ADR-0002 decision 1), and a host's own retention of
executions is not this package's to constrain.
Every backend, no Postgres-only spelling. Unlike V03's GIN
jsonb_path_ops index and V04's concurrent rebuild, there is nothing
here a non-Postgres adapter cannot run: a table, four columns and a
unique index. So this version carries no adapter check and no
@disable_ddl_transaction recipe, and SQLite gets the input log on
exactly the terms Postgres does (ADR-0010 decision 9).
down/1 drops the table, which is the whole of it: V05 adds nothing
to a table another version owns.
The table carries the host's :leading_columns, if it configured any,
immediately after id and in the order given, on the same terms as
V01's three tables (StatifierPersistence.Ecto.Migrations.V01), and
takes :timestamps_position and :column_collations on those terms
too.

      


      
        Summary


  
    Functions
  


    
      
        down(config)

      


        Drops the input log table.



    


    
      
        up(config)

      


        Creates the input log table and its unique (execution_id, seq) index.



    





      


      
        Functions


        


  
    
      
    
    
      down(config)



        
          
        

    

  


  

      

          @spec down(StatifierPersistence.Ecto.Config.t()) :: :ok


      


Drops the input log table.

  



  
    
      
    
    
      up(config)



        
          
        

    

  


  

      

          @spec up(StatifierPersistence.Ecto.Config.t()) :: :ok


      


Creates the input log table and its unique (execution_id, seq) index.

  


        

      


  

    
StatifierPersistence.Ecto.Migrations.V06 
    



      
V06 of the package DDL: the conditional, in-place rename of the durable
noun (ADR-0011 decision 3).
0.12.0 renames the thing this package stores from a run to an
execution, everywhere: the modules, the adapter callbacks, the tables
and the columns. V01-V05 are rewritten to the new noun, so a database
built at 0.12.0 or later holds statifier_executions with an
execution_id column and has never held anything else. A database this
package built before 0.12.0 holds statifier_runs with a run_id
column. This version is what brings the second kind of database to the
first.
Two databases, one version
up/1 asks the repo whether the resolved old table name is there.
	It is not - the fresh install. Nothing is renamed; up/1 is a
no-op. V01 already created the execution names directly.
	It is - the upgraded install. The table, both columns, the two
unique indexes over them and (on Postgres) the metadata GIN index
are renamed in place.

Either way V06 is the version this package now expects
(StatifierPersistence.Ecto.Migrations.expected_version/0 answers 6);
the package writes no versions table and no marker row, so the map entry
and the host's own schema_migrations timestamp are the whole of the
record that it ran.
No data is copied. Every statement here is a catalog operation - a
table, column or index rename - and not one of them reads or writes a
row. An upgraded install's stored ids are therefore untouched: rows
written before 0.12.0 keep their run_-prefixed surrogate keys while
new rows get exec_-prefixed ones, and both are valid opaque strings
that coexist permanently (ADR-0011 decision 2).
Each object is asked about separately
The record's question - does the resolved old table name exist - is what
tells the two installs apart, and it is asked first. Each individual
rename is then guarded by the existence of the object it renames, which
is what makes the version correct on the two shapes the question alone
does not separate:
	A host that gave a tables: override for this table has the same name
on both sides of the rename, so the table rename is skipped and the
column rename is what moves it forward.
	A host that capped its migrations below V05 has no input log yet, so
there is no run_id column there to rename; a host that capped below
V03 has no GIN index.

The probe runs late
The existence check goes through Ecto.Migration.execute/1's function
form rather than running in the body of up/1, for the reason V04
records: Ecto's migration runner queues a migration's commands and runs
them at the end, so asking the database anything from the body of up/1
reaches it before V01 has created the tables, on every fresh database. A
queued function runs in order, after the DDL ahead of it.
Adapters other than Postgres
Renaming a table and renaming a column are ordinary SQL on both
backends this package tests (ADR-0005's Postgres harness and the SQLite
repo of sp-11w). Two things differ:
	The metadata GIN index is Postgres-only - V03 creates it only there	so its rename is skipped off Postgres, under the same exact-match
adapter check V03 and V04 use.


	SQLite has no ALTER INDEX ... RENAME TO. Off Postgres the two unique
indexes are therefore dropped and recreated under their new names,
which is still no data copy: an index is derived structure, this
package reads and writes no row to rebuild it, and the end state is
the index V01 and V05 declare.

What V06 does not rename: stored child linkage
A durable subchart child carries its linkage to its parent in the
metadata column, under the reserved key "parent_run_id" before
0.12.0 and "parent_execution_id" from 0.12.0 on
(StatifierPersistence.Execution.Linkage). V06 renames no stored
value, by decision: it is a catalog operation and nothing here reads
or writes a row (ADR-0011 decision 3; the consequence below is item 1
of that record's acceptance Note of 2026-09-13).
The consequence, stated plainly rather than left to be discovered: a
child that was in flight when the host upgraded still carries the
old key, so Linkage.from_metadata/1 answers :no_linkage for it and
its completion no longer settles its parent's fan-out. A host therefore
drains its in-flight children before upgrading to 0.12.0 - let
every durable subchart child reach a terminal status under 0.11.x,
then upgrade. Children created at 0.12.0 or later carry the new key
and are unaffected, and a completed child's stored metadata is history
that nothing reads for linkage again.
Rolling back
down/1 is a no-op, and that is a decision rather than an omission
(item 2 of ADR-0011's acceptance Note of 2026-09-13). ADR-0011 decision 3
describes the earlier design, in which down/1 renamed back and a
rollback below V06 on an upgraded install was therefore unsupported;
that Note supersedes both halves of that bullet: the down is a no-op,
and only a rollback to pre-0.12.0 code stays unsupported.
Under the full cutover there is nothing for it to restore. V01-V05 are
rewritten to the execution names, so on 0.12.0 code every database
this package can reach - fresh or upgraded - is on those names, and
they are the names V01-V05 drop. Renaming back would only be
meaningful under a downgrade to pre-0.12.0 code, and that is
exactly what the record declares unsupported: an install that must
return to the retired names restores from a backup, or migrates with
0.11.x's own migrations.
Making it a no-op is also the only shape that survives the host
migration pattern this package recommends. A host that writes one
migration per package version rolls back one version per
Ecto.Migrator step, so a rename back would run in its own step and
the V05, V04, V03 and V01 steps behind it would then name objects that
are no longer there. A condition inside a single
StatifierPersistence.Ecto.Migrations.down/1 call cannot see across
those steps, which is the defect this ruling removes.
So down(for: Host, version: 6) leaves the database exactly as it is,
and a full down(for: Host) drops everything this package owns - on a
fresh install and on an upgraded one alike, under one call or one call
per version. The way down past V06 is a drop, not a downgrade.

      


      
        Summary


  
    Functions
  


    
      
        down(config)

      


        Does nothing. Rolling back below 0.12.0 code is unsupported, and
V01-V05 drop the tables under the execution names either way - see the
moduledoc.



    


    
      
        up(config)

      


        Renames the pre-0.12.0 names to the execution names, in place, when
this database still carries them; a no-op when it does not.



    





      


      
        Functions


        


  
    
      
    
    
      down(config)



        
          
        

    

  


  

      

          @spec down(StatifierPersistence.Ecto.Config.t()) :: :ok


      


Does nothing. Rolling back below 0.12.0 code is unsupported, and
V01-V05 drop the tables under the execution names either way - see the
moduledoc.

  



  
    
      
    
    
      up(config)



        
          
        

    

  


  

      

          @spec up(StatifierPersistence.Ecto.Config.t()) :: :ok


      


Renames the pre-0.12.0 names to the execution names, in place, when
this database still carries them; a no-op when it does not.

  


        

      


  

    
StatifierPersistence.Ecto.Migrations.V07 
    



      
V07 of the package DDL: what retention and retirement need in the
schema (ADR-0012).
Five changes, one version:
	a non-unique index on executions(content_hash), which the drained
query groups under and which no earlier version provides - V01
indexes execution_id and V03 and V04 index metadata, so a count
of the executions on one hash was a sequential scan of the host's
whole executions table;
	retired_at, a nullable utc_datetime_usec on charts;
	retired_by, a nullable text column on charts;
	identity_blob and chart_blob on charts made nullable.

The last two are what makes a retirement executable at all. V01
declares both blob columns null: false and no version between V01
and this one alters charts, so nulling a retired chart's bytes -
which is what the removal is (ADR-0012 decision 6) - could not run
against the schema as it stood.
Adapters other than Postgres
ALTER COLUMN is not a statement SQLite has, and ecto_sqlite3
raises ArgumentError from modify/3 rather than emitting one.
Dropping a NOT NULL there means rebuilding the table and copying
every row into the copy, which is not something this package's DDL
does to a host's data - V06 records the same posture for the rename.
So the two modify changes are guarded, the way V03 guards its
Postgres-only index, and the index and the two new columns are
created on every backend. The consequence is worth stating plainly:
on a backend that is not Postgres the blob columns keep
null: false, so a retirement cannot null them and fails on the
constraint. The chart doors, the drained query and the pin counting
are unaffected; retiring a chart is a Postgres capability under this
version, and a host on another backend that needs it alters the two
columns in a migration of its own.
Rolling back over a retired chart is refused
down/1 reverses all five changes, and the reversal of the last two
is the one that cannot always be done. A retired chart's row is still
there - that is what a tombstone is - and its identity_blob and
chart_blob are NULL, because the retirement removed the bytes.
There are no bytes to put back, so restoring null: false over such
a row is impossible, and the two answers that do not involve
inventing data are to fail the rollback or to leave the constraint
off and report nothing.
This version fails it, loudly, before it has changed anything: down/1
asks first whether any charts row carries a retired_at, and
raises naming the table and the count when one does. A host that
means to roll back past this version deletes the tombstoned rows
itself first - the charts they stood for are gone either way, and
StatifierPersistence.Storage.save_chart/3 refuses to revive one
(ADR-0012 decision 6) - and runs the rollback again.
The check is the same on every backend. What it asks about is the
tombstone, not the column definition, so the rule does not vary with
what up/1 was able to do on that backend.
The probe runs late
The existence and tombstone queries go through
Ecto.Migration.execute/1's function form rather than running in the
body of down/1, for the reason V04 and V06 record: Ecto's migration
runner queues a migration's commands and runs them at the end, so a
query issued from the body reaches the database out of order with the
DDL around it. A queued function runs in order - here, before the
removals it guards.

      


      
        Summary


  
    Functions
  


    
      
        down(config)

      


        Reverses all five changes, refusing first when any charts row is
tombstoned - see the moduledoc.



    


    
      
        up(config)

      


        Adds the executions(content_hash) index, the two tombstone columns
on charts, and - on Postgres - the two nullable blob columns, per
config.



    





      


      
        Functions


        


  
    
      
    
    
      down(config)



        
          
        

    

  


  

      

          @spec down(StatifierPersistence.Ecto.Config.t()) :: :ok


      


Reverses all five changes, refusing first when any charts row is
tombstoned - see the moduledoc.

  



  
    
      
    
    
      up(config)



        
          
        

    

  


  

      

          @spec up(StatifierPersistence.Ecto.Config.t()) :: :ok


      


Adds the executions(content_hash) index, the two tombstone columns
on charts, and - on Postgres - the two nullable blob columns, per
config.

  


        

      


  

    
StatifierPersistence.Ecto.Migrations.V08 
    



      
V08 of the package DDL: when an execution ended.
Two changes, one version:
	ended_at, a nullable utc_datetime_usec on executions, the
type V07 gives retired_at on charts;
	a non-unique index on executions(ended_at).

ended_at is written once, by the first terminal write a row takes
while the column is NULL, and never again:
StatifierPersistence.Storage.Adapter.update_execution/2 keeps a
stored stamp over whatever the record it is given carries.
Before this version the only time an executions row carried was
updated_at, which any later write moves, so "how long has this
execution been finished" had no column that answered it and kept
answering it. The index is what a query over that column needs to
avoid a sequential scan of the whole executions table.
Every row that exists when this version runs gets a NULL, terminal
rows included: the version adds a column and backfills nothing, because
the time a row that is already terminal ended is not stored anywhere
to copy from. Such a row made its transition into a terminal status
before the column existed, so it reads NULL until a later terminal
write reaches it - a re-delivered settlement recording a child's
answer is one - and stamps it with that write's time.
Both changes are ones every backend has, so nothing here is guarded
by adapter, and the version runs inside an ordinary transaction.
down/1 drops the index and the column, stamps and all.

      


      
        Summary


  
    Functions
  


    
      
        down(config)

      


        Drops the executions(ended_at) index and the column.



    


    
      
        up(config)

      


        Adds ended_at to executions and indexes it, per config.



    





      


      
        Functions


        


  
    
      
    
    
      down(config)



        
          
        

    

  


  

      

          @spec down(StatifierPersistence.Ecto.Config.t()) :: :ok


      


Drops the executions(ended_at) index and the column.

  



  
    
      
    
    
      up(config)



        
          
        

    

  


  

      

          @spec up(StatifierPersistence.Ecto.Config.t()) :: :ok


      


Adds ended_at to executions and indexes it, per config.

  


        

      


  

    
StatifierPersistence.Execution 
    



      
The host-facing view of a durable execution: what state is this execution in - never
what its bytes are. The position blob stays on the stored record
(ADR-0004 decision 1), loaded only through the guarded
StatifierPersistence.Storage.load_execution_position/3 path; this struct
carries the fields a host reads to decide what to do with an execution.
ended_at is the stamp the stored record carries (V08 of the
migrations helper on the Ecto adapter): the time of the first terminal
write the row received while it had no stamp, nil until then, and
never moved or cleared once written.
StatifierPersistence.Executions.ended?/1 reads it, and says where the
stamp and the status can disagree.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        from_record(record)

      


        Builds the host-facing struct from a stored
StatifierPersistence.Storage.Adapter.execution_record/0, dropping the two
blob fields (identity_blob, position_blob) and carrying everything
else verbatim. A record with no ended_at key - one from an adapter
written before the field existed - builds a struct whose ended_at is
nil.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierPersistence.Execution{
  content_hash: StatifierPersistence.Storage.Adapter.content_hash(),
  donedata: term() | nil,
  ended_at: DateTime.t() | nil,
  execution_id: StatifierPersistence.Storage.Adapter.execution_id(),
  failure: String.t() | nil,
  status: StatifierPersistence.Storage.Adapter.execution_status()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      from_record(record)



        
          
        

    

  


  

      

          @spec from_record(StatifierPersistence.Storage.Adapter.execution_record()) :: t()


      


Builds the host-facing struct from a stored
StatifierPersistence.Storage.Adapter.execution_record/0, dropping the two
blob fields (identity_blob, position_blob) and carrying everything
else verbatim. A record with no ended_at key - one from an adapter
written before the field existed - builds a struct whose ended_at is
nil.
donedata is the execution's own recorded answer when the record carries
one: the donedata of a {:done, donedata} answer in its outcome_blob,
which StatifierPersistence.Driver records for a durable subchart's
child: a fan-out child's by its settlement, a single child's before its
parent's door is tried (ADR-0008's 2026-09-24 Amendment). It is nil for
every other record: one with no recorded answer, which is every execution
that is not such a child and every child that reached its terminal status
before its answer was recorded, and one whose recorded answer is a
failure. A position that has reached a final state has no configuration
left to carry donedata, so the recorded answer is the only place a stored
record keeps it.

  


        

      


  

    
StatifierPersistence.Execution.Linkage 
    



      
A durable subchart child's parent linkage: the reserved, package-owned
namespace inside an execution's metadata (ADR-0008 decision 2).
ADR-0006 decision 1 says this package never reads a metadata key to make
a decision. ADR-0008 decision 2 narrows that, and narrows it exactly
this far: linkage lives under one reserved top-level key -
"statifier_persistence", this module's reserved_key/0 - this package
reads only that key, and everything outside it stays as opaque as it
was: never read, never validated beyond shape, never merged into a blob.
ADR-0006 decision 2 is untouched: every value here is an identity (an execution
id, an invocation id, a content hash) and never personal data.
The stored shape, under the reserved key:
%{
  "parent_execution_id" => "execution_42",
  "invoke_id" => "call",
  "child_index" => 0,
  "content_hash" => "sha256:...",
  # fan-out only, both absent otherwise
  "child_count" => 3,
  "policy" => "all"
}
content_hash is the mandatory pin ADR-0008 decision 2 hardens into
contract: the same hash Statifier.Machine.identity/1 produces for the
child's own chart, recorded a second time where the parent-child
relationship can see it. A child is resumed by whatever node picks it up,
and this is what stands between "resumed the workflow you started" and
"resumed a different workflow that happens to share an id" - without the
pin, a reused or collided execution id would let a node silently guard a
child's own load against the wrong chart's identity while still
believing it is answering the right parent.
child_index is the child's position in the list its invocation fanned
out over: 0 for an ordinary durable subchart, 0..child_count - 1 for
a fan-out. It is durably on the child rather than held by whatever
started it, which is what lets a completion arriving on a node that has
never seen the parent live be placed at its index (ADR-0008's sp-3n2
amendment, point 2).
The two fan-out values
child_count and policy are the amendment's ordered set expressed
per-child: N, and how the invocation aggregates its N answers - :all
waits for every child, :first_error cancels the rest as soon as one
fails. Both are absent from the stored map for an ordinary durable
subchart, and absence is the discriminator fan_out?/1 reads: a child
with no child_count answers its parent's door directly, exactly as
every child created before this feature does, and its stored metadata is
byte-identical to what that path has always written.
child_count: 1 is therefore not "not a fan-out". It is the N=1 fan-out
the amendment's point 3 names - one shape read at N=1 or at N=1000 -
and it settles through the same path a larger one does.
Both values are identities in ADR-0006 decision 2's sense: a count and a
constant, never personal data.

      


      
        Summary


  
    Types
  


    
      
        policy()

      


        How an invocation aggregates its children's answers (statifier_blocks
ADR-0009 decision 6): :all waits for every child, :first_error
cancels the remaining ones as soon as one fails.



    


    
      
        reserved_key()

      


        The reserved top-level metadata key this module owns.



    


    
      
        t()

      


    





  
    Functions
  


    
      
        child_execution_id(parent_execution_id, invoke_id, child_index)

      


        Derives a child execution id from its parent and invocation - the single
definition site of the id shape (see the plan's "Implementation
Approach")



    


    
      
        fan_out?(linkage)

      


        Whether this linkage's child is one of a fan-out's N.



    


    
      
        from_metadata(metadata)

      


        Reads a linkage back out of a stored execution's metadata.



    


    
      
        invocation_match(parent_execution_id, invoke_id)

      


        The same containment map, narrowed to one invocation - what a cancel of a
single invocation walks, rather than every child a parent has ever
started.



    


    
      
        new(parent_execution_id, invoke_id, child_index, content_hash)

      


        Builds a linkage struct from its four values. Does not derive a child execution
id and does not touch storage - child_execution_id/3 and to_metadata/1 do
that separately, so a caller that only needs the id shape never has to
fabricate a content_hash it does not yet have.



    


    
      
        new(parent_execution_id, invoke_id, child_index, content_hash, child_count, policy)

      


        new/4's fan-out form: the same four values plus the invocation's
child_count and its aggregation policy.



    


    
      
        parent_match(parent_execution_id)

      


        The containment map a cascade queries Storage.list_executions_by_metadata/2
with to find every child of parent_execution_id, whatever invocation started
it and whatever its child_index.



    


    
      
        reserved_key()

      


        The one definition site for the reserved metadata namespace.



    


    
      
        to_metadata(linkage)

      


        The reserved-namespace metadata map for linkage, string keys and
JSON-representable values only, so the Ecto adapter's jsonb check
passes and the map is safe to merge into a metadata: option unchanged.



    





      


      
        Types


        


  
    
      
    
    
      policy()



        
          
        

    

  


  

      

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


      


How an invocation aggregates its children's answers (statifier_blocks
ADR-0009 decision 6): :all waits for every child, :first_error
cancels the remaining ones as soon as one fails.

  



  
    
      
    
    
      reserved_key()



        
          
        

    

  


  

      

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


      


The reserved top-level metadata key this module owns.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierPersistence.Execution.Linkage{
  child_count: pos_integer() | nil,
  child_index: non_neg_integer(),
  content_hash: StatifierPersistence.Storage.Adapter.content_hash(),
  invoke_id: String.t(),
  parent_execution_id: StatifierPersistence.Storage.Adapter.execution_id(),
  policy: policy() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      child_execution_id(parent_execution_id, invoke_id, child_index)



        
          
        

    

  


  

      

          @spec child_execution_id(
  parent_execution_id :: StatifierPersistence.Storage.Adapter.execution_id(),
  invoke_id :: String.t(),
  child_index :: non_neg_integer()
) :: StatifierPersistence.Storage.Adapter.execution_id()


      


Derives a child execution id from its parent and invocation - the single
definition site of the id shape (see the plan's "Implementation
Approach"):
parent_execution_id <> "/" <> invoke_id <> "/" <> Integer.to_string(child_index)
Deterministic in every input, which buys idempotency across ADR-0004
decision 3's at-least-once re-drive: the same crash-and-retry recomputes
the same id, so the adapter's atomic :execution_exists refusal is what
answers the re-drive rather than a second child being created. The
result strictly extends parent_execution_id as a string, which is the
acyclicity property the cascade in Phase 5 rests on: no execution can be its
own descendant, because every descendant's id is strictly longer than
its ancestor's.

  



  
    
      
    
    
      fan_out?(linkage)



        
          
        

    

  


  

      

          @spec fan_out?(t()) :: boolean()


      


Whether this linkage's child is one of a fan-out's N.
The discriminator is the presence of child_count, not its value:
child_count: 1 is the N=1 fan-out (ADR-0008's sp-3n2 amendment, point
	and answers true, while an ordinary durable subchart carries no
count at all and answers false.


  



  
    
      
    
    
      from_metadata(metadata)



        
          
        

    

  


  

      

          @spec from_metadata(StatifierPersistence.Storage.Adapter.metadata()) ::
  {:ok, t()} | :no_linkage


      


Reads a linkage back out of a stored execution's metadata.
:no_linkage for an execution whose metadata carries none - a %{} metadata
map, a host map with unrelated keys, or an adapter that does not store
metadata at all. Not an {:error, _}: having no parent is an ordinary
property of an execution, not a failure, and every execution this package has ever
created before this feature has none.
The two fan-out values are read when present. A reserved map carrying
one of them without the other, a child_count that is not a positive
integer, a child_index outside 0..child_count - 1, or a policy
that is neither spelling is malformed rather than partially readable,
and answers :no_linkage - the same arm every other malformed reserved
map takes.

  



  
    
      
    
    
      invocation_match(parent_execution_id, invoke_id)



        
          
        

    

  


  

      

          @spec invocation_match(
  parent_execution_id :: StatifierPersistence.Storage.Adapter.execution_id(),
  invoke_id :: String.t()
) :: StatifierPersistence.Storage.Adapter.metadata()


      


The same containment map, narrowed to one invocation - what a cancel of a
single invocation walks, rather than every child a parent has ever
started.

  



  
    
      
    
    
      new(parent_execution_id, invoke_id, child_index, content_hash)



        
          
        

    

  


  

      

          @spec new(
  parent_execution_id :: StatifierPersistence.Storage.Adapter.execution_id(),
  invoke_id :: String.t(),
  child_index :: non_neg_integer(),
  content_hash :: StatifierPersistence.Storage.Adapter.content_hash()
) :: t()


      


Builds a linkage struct from its four values. Does not derive a child execution
id and does not touch storage - child_execution_id/3 and to_metadata/1 do
that separately, so a caller that only needs the id shape never has to
fabricate a content_hash it does not yet have.

  



  
    
      
    
    
      new(parent_execution_id, invoke_id, child_index, content_hash, child_count, policy)



        
          
        

    

  


  

      

          @spec new(
  parent_execution_id :: StatifierPersistence.Storage.Adapter.execution_id(),
  invoke_id :: String.t(),
  child_index :: non_neg_integer(),
  content_hash :: StatifierPersistence.Storage.Adapter.content_hash(),
  child_count :: pos_integer(),
  policy :: policy()
) :: t()


      


new/4's fan-out form: the same four values plus the invocation's
child_count and its aggregation policy.
child_index must be inside 0..child_count - 1; anything else is a
caller bug rather than a storage event, so it raises ArgumentError the
way a malformed writer option does elsewhere in this package.

  



  
    
      
    
    
      parent_match(parent_execution_id)



        
          
        

    

  


  

      

          @spec parent_match(
  parent_execution_id :: StatifierPersistence.Storage.Adapter.execution_id()
) ::
  StatifierPersistence.Storage.Adapter.metadata()


      


The containment map a cascade queries Storage.list_executions_by_metadata/2
with to find every child of parent_execution_id, whatever invocation started
it and whatever its child_index.

  



  
    
      
    
    
      reserved_key()



        
          
        

    

  


  

      

          @spec reserved_key() :: reserved_key()


      


The one definition site for the reserved metadata namespace.

  



  
    
      
    
    
      to_metadata(linkage)



        
          
        

    

  


  

      

          @spec to_metadata(t()) :: StatifierPersistence.Storage.Adapter.metadata()


      


The reserved-namespace metadata map for linkage, string keys and
JSON-representable values only, so the Ecto adapter's jsonb check
passes and the map is safe to merge into a metadata: option unchanged.
child_count and policy appear only for a fan-out child, so a
non-fan-out linkage produces exactly the four-key map this function has
always produced.

  


        

      


  

    
StatifierPersistence.Executions 
    



      
The execution lifecycle: create and step durable executions with no live Session
process, the loop this package exists to package.
A step runs in ADR-0004 decision 3's order, and the order is the
contract: liveness check on the execution record -> load (guarded) -> re-stamp
routes/invoke_types/send_types/functions unconditionally (with the nil tripwire
from st-ADR-0064: the fields are pattern-matched nil before stamping, so an
upstream regression fails loudly here, not silently downstream) -> step
via Interpreter.handle_event/2 -> execute effects via the executor
seam -> consume :done and :budget_exhausted into execution status -> assert
MachineState.internal_queue_empty?/1 -> persist.
Effect execution is at-least-once: a crash between step and persist
re-drives the same event and re-emits the same effects with identical
deterministic keys (st-ADR-0054 decision 3, st-ADR-0059), and this loop
never dedupes - idempotency is the consumer's. :done is the only path
to :completed (ADR-0004 decision 6); an event delivered to a terminal
execution is discarded with a typed {:discarded, execution} result, never an
exception and never a silent step.
A step whose position save answers an error after its effects ran
rolls back the executor's writes with it (ADR-0004's 2026-09-28
Amendment) in one case only: the default serialization strategy over
the Ecto adapter, when the step's lock opened the outermost
transaction. That transaction is rolled back - the executor's writes
through the same repo, the input log entry and the position together -
and the step still answers the save's error. Inside a caller's own
transaction, under a serialization: strategy of the host's, and on
the in-memory adapter, the step answers the same error and what was
written stays, as before.
A parked execution takes no event
:needs_migration is the status a migration leaves an execution in when
it parks it on the chart it was already pinned to (ADR-0014 decision 1).
It is not terminal, and it takes no event: a delivery through any event
door answers {:error, {:needs_migration, execution}} from the execution
record alone, before any position is loaded, and nothing is appended,
consumed, executed or written (decision 2). It is an error rather than a
discard because the execution will take events again: holding the
delivery and retrying it after the execution leaves the arm is the
host's. fail/4 and cancel/3 proceed on a parked execution as they do
on an :active one, and unpark/3 puts it back to :active on its own
chart, as a corrected migrate/4 puts it back on the plan's to chart
(decision 3).
A chart says its own execution failed
Two routes reach :failed, and both are the chart's own word rather than
the host's - fail/4 is the host-driven one (ADR-0004 decision 6).
The first is macrostep-budget exhaustion, which also returns
{:error, {:budget_exhausted, payload}} after the record is durable.
The second (ADR-0008's 2026-09-06 amendment) is a failure-classed
final: a top-level <final> whose <donedata> carries the reserved
key statifier_persistence:execution_status with the value "failed".
<final id="ended_badly">
  <donedata>
    <param name="statifier_persistence:execution_status" expr="'failed'"/>
  </donedata>
</final>
Settling there is an ordinary successful step - it returns
{:ok, %StatifierPersistence.Execution{status: :failed}, machine_state}, not
the budget route's error tuple, because a chart that says it failed has
not malfunctioned, it has finished. The execution's failure string is
"failed_final", the same string the
[:statifier_persistence, :execution, :terminated] event reports as reason
and StatifierPersistence.Driver sends a durable parent as
{:failed, reason: ...}, so a :first_error fan-out cancels the failed
child's siblings through the cascade ADR-0008 decision 5 already built.
The resolved <donedata> reaches the parent verbatim, tag included -
nothing is stripped.
The value set is closed at "failed": any other value is ignored and the
execution takes the status it would have taken with no key at all, so a chart
cannot claim a :completed it did not reach or a :cancelled that is
the parent's word. An unhandled error.communication or
error.execution is not a route: a chart that raises an error it
does not catch stays :active, which is a chart bug its author fixes
with a transition to a failure-classed final, not a status this package
infers on the author's behalf (amendment decision 4).
Before 0.12.0 the reserved key was spelled
statifier_persistence:run_status. That spelling is still read in
0.12.0 and is dropped in 0.13.0 (ADR-0011 decision 4): where both keys are
present the new one wins, and reading the old one logs one deprecation line
at :debug naming the new key.
Executor failures on actionable effects re-enter the chart as
error.communication events through Statifier.Interpreter.deliver_internal/5
(st-ADR-0039's seam), per st-ADR-0051's failed-communication row: the core
alone mints the planning-time execution-error events, before any effect is
emitted, so every failure an executor can report re-enters uniformly as
error.communication (ADR-0004
decision 4). Failures on observational effects are discarded. Re-entry is
single-wave per step: effects the re-entries emit are executed too, but
their failures are not re-entered again, so a deterministically failing
executor cannot loop this library.
Each re-entry delivered is reported, inside the step span, as
[:statifier_persistence, :execution, :step, :reentered] with the name,
origin and options it was delivered with, so a host folding the events it
delivered can replay it (docs/telemetry.md).
A door called from inside its own executor refuses
The executor runs inside the step, after the position is loaded and
before the new one is written (ADR-0004 decision 3). For the length of
each executor call, and of the call to an event builder handed to
step/5, which runs at the same point, this module marks the execution
as in a step in the calling process, and every public door that takes
an execution id - create/4, step/5, fail/4, cancel/3,
unpark/3, migrate/4, migrate_tree/4 and inputs/2 - answers
{:error, {:reentrant_step, execution_id}} for a marked id before it
reads or writes anything. migrate_tree/4 checks its root and every id
its plans name. migrate_batch/3 takes no execution id, but its dry
run answers {:would_refuse, {:reentrant_step, execution_id}} for a
marked id among the executions it lists, before it reads that one, as
its apply answers {:refused, {:reentrant_step, execution_id}} for it
through migrate/4 or migrate_tree/4. Without the refusal a nested
door would read the position the outer step has not written yet, write
its own, and have it overwritten when the outer step persists, with
nothing reported; the Ecto adapter's lock would not stop it, because
its advisory lock is re-entrant for the connection that already holds
it. A door called for a different execution id, or from another
process, is unaffected, and a host that never calls back into the
execution being stepped sees no change (ADR-0004's 2026-09-26
Amendment).
Concurrent deliveries to one execution are ordered by a pluggable per-execution
serialization strategy (ADR-0004 decision 5): every entry point runs its
fetch-to-persist tail inside the strategy's
StatifierPersistence.Serialization.with_execution/3, selected per call with
serialization: {module, config} and defaulting to
{StatifierPersistence.Serialization.AdapterLock, store} - the adapter's
own optional lock_execution/3. A strategy refusal surfaces unchanged as
{:error, {:serialization, reason}}.

      


      
        Summary


  
    Types
  


    
      
        batch_outcome()

      


        What migrate_batch/3's apply answers for one execution (ADR-0017
decision 6).



    


    
      
        batch_preview()

      


        What migrate_batch/3's dry run answers for one execution (ADR-0017
decision 2).



    


    
      
        batch_report()

      


        What migrate_batch/3 answers when it runs (ADR-0017 decision 6).



    


    
      
        create_opt()

      


        Options create/4 accepts, and only those: an option create/4 does
not read is not in this type, so Dialyzer reports it rather than the
create silently ignoring it. step_opt/0's invoke_id: and
child_count: are left out too, although the create's telemetry would
carry them: they name the invocation a step answers, and a create
answers none.



    


    
      
        entry()

      


        The fixed vocabulary of public doors entry names on this package's own
telemetry (docs/telemetry.md). It is the dimension an operator slices
step latency by first, because a :done_invocation step and a :step
step have different expected shapes.



    


    
      
        error()

      


        This module's error vocabulary: the facade's arms, unflattened, plus the
{:budget_exhausted, payload} arm returned after a budget-exhausted step
or create has persisted its :failed execution record, plus the serialization
strategy's own refusal, surfaced unchanged
({:serialization, :not_supported} from the default strategy over an
adapter with no lock_execution/3), plus {:reentrant_step, execution_id} from a door called for an execution whose executor is
running in the calling process (the moduledoc's "A door called from
inside its own executor refuses"), plus {:function_providers, reason}
from a door handed a function_providers: list that does not resolve
(function_providers_reason/0), refused before any lock, load or
write.



    


    
      
        event_builder()

      


        An event step/5 can only build once the execution's position is loaded.



    


    
      
        execution_id()

      


        An execution's caller-supplied opaque key (ADR-0004 decision 2).



    


    
      
        function_providers_reason()

      


        Why a function_providers: list does not resolve: the reason
Statifier.Evaluator.Functions.from_providers/1 answers, unchanged.
{:not_a_list, value} for an option that is not a list,
{:invalid_provider, entry, message} for an entry that is not a module
exporting functions/0 and each function it names, and
{:shadowed_names, names} for a provider naming a function the base set
already has. The door that refuses answers {:error, {:function_providers, reason}}, the spelling Statifier.Session's own
start_link/2 uses.



    


    
      
        migrate_error()

      


        Why migrate/4 refused.



    


    
      
        migrate_tree_error()

      


        Why migrate_tree/4 refused.



    


    
      
        migrated()

      


        What a successful migration reports beside the migrated execution
(ADR-0013 decision 5): the two content hashes, and the dropped states that
were in the execution's configuration. The
[:statifier_persistence, :execution, :migrated] event carries the same
facts.



    


    
      
        migration_finding()

      


        One finding of migrate/4's validation against the execution (ADR-0013
decision 3, its second half). Each names what it is about.



    


    
      
        opt()

      


        The union of create_opt/0 and step_opt/0. Neither function's
spec names it: each names its own type, so Dialyzer reports an option
one of them ignores where it is passed.



    


    
      
        retired_chart()

      


        What a completed retirement answers (ADR-0012 decision 6): the hash
that was retired, which the row keeps, and the tombstone written on
it.



    


    
      
        step_opt()

      


        Options step/5 accepts, and only those: an option step/5 does not
read is not in this type.



    


    
      
        tree_refusal()

      


        One node's refusal inside a refused tree (ADR-0015 decisions 3 and 5):
the refusal migrate/4 would answer for that node, or one of the two
arms only a tree has.



    





  
    Functions
  


    
      
        cancel(store, execution_id, opts \\ [])

      


        Cancels an execution: the second host-driven terminal transition (ADR-0004
decision 6 as extended by ADR-0008 decision 5), and the one a cascading
cancel writes through.



    


    
      
        cascade_cancel(store, metadata_match, opts \\ [])

      


        Cancels every execution linked to parent_execution_id - for one invocation, or for
all of them - and every execution linked to those, recursively (ADR-0008
decision 5).



    


    
      
        create(store, execution_id, machine, opts)

      


        Creates an execution: Statifier.Interpreter.initialize/2 (which cannot fail),
then the shared persist tail - effects through the executor seam,
:done/:budget_exhausted consumed into execution status, quiescence
asserted, the record inserted with its encoded position.



    


    
      
        ended?(execution)

      


        Whether execution has ended: true when it carries an ended_at
stamp, false when it does not.



    


    
      
        executions_on(store, content_hash)

      


        Counts the executions on content_hash, per stored arm (ADR-0012
decision 3).



    


    
      
        fail(store, execution_id, reason, opts \\ [])

      


        Abandons an execution: the only host-driven terminal transition (ADR-0004
decision 6). No interpreter is involved - abandonment is a host decision
about the execution, not a chart transition - so the stored position is left
untouched and only the record's status and failure reason change.



    


    
      
        inputs(store, execution_id)

      


        Lists execution_id's input log, in the order the execution's interpreter saw it
(ADR-0010 decision 2).



    


    
      
        migrate(store, execution_id, plan, opts)

      


        Moves one execution from the chart it is pinned to onto another, whole or
not at all (ADR-0013; the park is ADR-0014's).



    


    
      
        migrate_batch(store, plan, opts)

      


        Applies one migration plan to every :active and every
:needs_migration execution on the plan's from hash, or previews it
(ADR-0017, docs/adr/0017-migrating-the-executions-on-a-chart.md).



    


    
      
        migrate_tree(store, root_execution_id, plans, opts)

      


        Moves a tree of executions - a parent and the durable children it
invoked - onto newer charts, whole or not at all (ADR-0015; the write of
a child's linkage pin is ADR-0008's 2026-09-23 Amendment).



    


    
      
        retire_chart(store, content_hash, pin_sources, opts \\ [])

      


        Retires the chart on content_hash, or refuses with every count
(ADR-0012 decisions 5 and 6).



    


    
      
        step(store, execution_id, machine, event, opts)

      


        Delivers one external event to an execution, in ADR-0004 decision 3's order (the
moduledoc quotes it).



    


    
      
        unpark(store, execution_id, opts \\ [])

      


        Puts a :needs_migration execution back to :active on the chart it was
already pinned to (ADR-0014 decision 3): the way out of the arm for a host
that decides the execution should go on unmigrated.



    





      


      
        Types


        


  
    
      
    
    
      batch_outcome()



        
          
        

    

  


  

      

          @type batch_outcome() ::
  {:migrated, migrated()}
  | {:refused, migrate_error() | migrate_tree_error()}
  | {:parked,
     {:migration_refused, [migration_finding()]}
     | {:tree_refused, %{required(execution_id()) => tree_refusal()}}}
  | {:skipped, :terminal}


      


What migrate_batch/3's apply answers for one execution (ADR-0017
decision 6).
	{:migrated, migrated} - moved; migrated is what migrate/4
answers beside the execution, or, for a linked execution, what
migrate_tree/4 answers for its root.
	{:refused, reason} - refused and written nothing; reason is
migrate/4's refusal, or migrate_tree/4's for a linked execution.
	{:parked, reason} - parked under on_failure: :park, with the
refusal that parked it: migrate/4's {:migration_refused, findings},
or migrate_tree/4's {:tree_refused, refusals}.
	{:skipped, :terminal} - terminal when its turn came.


  



  
    
      
    
    
      batch_preview()



        
          
        

    

  


  

      

          @type batch_preview() ::
  {:would_migrate,
   %{
     dropped: [StatifierPersistence.Migration.Plan.state_id()],
     compatible_at: boolean()
   }}
  | {:would_refuse, migrate_error()}
  | {:skipped, :terminal | :linked}


      


What migrate_batch/3's dry run answers for one execution (ADR-0017
decision 2).
	{:would_migrate, %{dropped: dropped, compatible_at: boolean}} - the
plan would move it. dropped is what migrate/4 would report, and
compatible_at is Statifier.Position.compatible_at?/3 over the from
machine, the to machine and the execution's export at its position:
advice for the host that gates nothing. It is false for an execution
whose active state the plan renames, because the predicate takes no
mapping.
	{:would_refuse, reason} - migrate/4 would refuse it, and reason
is that refusal (migrate_error/0), {:migration_refused, findings}
for the validation against the execution, and
{:reentrant_step, execution_id} for an execution whose executor is
running in the calling process, answered before it is read.
	{:skipped, :terminal} - the execution is terminal; there is nothing
to move.
	{:skipped, :linked} - the execution carries a linkage, so the apply
moves it through migrate_tree/4 (decision 4), and the dry run does
not preview it.


  



  
    
      
    
    
      batch_report()



        
          
        

    

  


  

      

          @type batch_report() :: %{
  from: StatifierPersistence.Storage.Adapter.content_hash(),
  to: StatifierPersistence.Storage.Adapter.content_hash(),
  dry_run: boolean(),
  results: [{execution_id(), batch_preview() | batch_outcome()}],
  counts: %{required(atom()) => non_neg_integer()}
}


      


What migrate_batch/3 answers when it runs (ADR-0017 decision 6).
	from and to - the plan's two content hashes.
	dry_run - whether this was the dry run.
	results - one {execution_id, outcome} per execution the batch
took, in the order it took them, ascending execution id: a
batch_preview/0 under the dry run, a batch_outcome/0 under
the apply.
	counts - the number of executions that answered each outcome of the
mode, every key present, zeros included: :would_migrate,
:would_refuse and :skipped under the dry run; :migrated,
:refused, :parked and :skipped under the apply.


  



  
    
      
    
    
      create_opt()



        
          
        

    

  


  

      

          @type create_opt() ::
  {:executor, StatifierPersistence.Executor.t()}
  | {:initialize, keyword()}
  | {:metadata, StatifierPersistence.Storage.Adapter.metadata()}
  | {:linkage, StatifierPersistence.Execution.Linkage.t()}
  | {:serialization, {module(), term()}}
  | {:step_reporter, ([Statifier.Effect.t()] -> any())}


      


Options create/4 accepts, and only those: an option create/4 does
not read is not in this type, so Dialyzer reports it rather than the
create silently ignoring it. step_opt/0's invoke_id: and
child_count: are left out too, although the create's telemetry would
carry them: they name the invocation a step answers, and a create
answers none.
	executor: (required) - the StatifierPersistence.Executor.t/0
every non-lifecycle effect is handed to, in list order.
	initialize: - passed to Statifier.Interpreter.initialize/2
unchanged. A create has no stored position to stamp, so the host's
snapshots reach a new execution here and nowhere else: routes:,
invoke_types:, send_types: and function_providers:
(step_opt/0 says what each one is) go inside this list, not
beside it. A function_providers: list here that does not resolve
refuses the create with {:error, {:function_providers, reason}}
before any lock, load or write. For send_types: that
is also the only way to get it right at all, because
Statifier.MachineState.new/2 is the one writer of the
_ioprocessors entry each registered type gets and
Statifier.MachineState.put_send_types/2 does not rewrite it: an
execution created without them there lacks the host's own types
for its whole life.
	metadata: - the optional opaque map of host identities stored
beside the execution record (ADR-0006 decision 1), defaulting to
%{}. Identities only, never personal data (decision 2); an adapter
that cannot store a non-empty map refuses the create with
{:error, :metadata_unsupported} (decision 3).
	linkage: - this package's own, never a host's. Set by the durable
subchart start_child clause (Phase 3) to record a child's parent
under the reserved metadata namespace
(StatifierPersistence.Execution.Linkage, ADR-0008 decision 2). A
host supplies metadata: for its own identities; supplying
linkage: from outside this package is a caller bug the same way a
malformed metadata: is.
	serialization: - the {module, config} per-execution
serialization strategy the persist tail runs inside (ADR-0004
decision 5), as on step_opt/0.
	step_reporter: - this package's own, never a host's; the same
reporter step_opt/0 describes, handed the create's effect list.


  



  
    
      
    
    
      entry()



        
          
        

    

  


  

      

          @type entry() ::
  :create
  | :step
  | :done_invocation
  | :failed_invocation
  | :answer_parent
  | :fail
  | :cancel


      


The fixed vocabulary of public doors entry names on this package's own
telemetry (docs/telemetry.md). It is the dimension an operator slices
step latency by first, because a :done_invocation step and a :step
step have different expected shapes.
It is also ADR-0010's door vocabulary: the same seven atoms, stored as
strings on an input log entry, and the record adds no second one. Of the
seven, only :step, :done_invocation and :failed_invocation -
:answer_parent among them, since it re-enters the parent through one
of the two invocation doors - ever carry an event into an interpreter,
so those are the doors that append (decision 5's table).

  



  
    
      
    
    
      error()



        
          
        

    

  


  

      

          @type error() ::
  StatifierPersistence.Storage.error()
  | {:needs_migration, StatifierPersistence.Execution.t()}
  | {:budget_exhausted, Statifier.Effect.BudgetExhausted.t()}
  | {:serialization, term()}
  | {:pin_source_failed, {module(), StatifierPersistence.PinSource.reason()}}
  | {:reentrant_step, execution_id()}
  | {:function_providers, function_providers_reason()}


      


This module's error vocabulary: the facade's arms, unflattened, plus the
{:budget_exhausted, payload} arm returned after a budget-exhausted step
or create has persisted its :failed execution record, plus the serialization
strategy's own refusal, surfaced unchanged
({:serialization, :not_supported} from the default strategy over an
adapter with no lock_execution/3), plus {:reentrant_step, execution_id} from a door called for an execution whose executor is
running in the calling process (the moduledoc's "A door called from
inside its own executor refuses"), plus {:function_providers, reason}
from a door handed a function_providers: list that does not resolve
(function_providers_reason/0), refused before any lock, load or
write.

  



  
    
      
    
    
      event_builder()



        
          
        

    

  


  

      

          @type event_builder() :: (Statifier.MachineState.t() ->
                      {:ok, Statifier.Event.t()} | :discard)


      


An event step/5 can only build once the execution's position is loaded.
Called with the loaded, re-stamped Statifier.MachineState.t/0, inside
the serialization strategy's with_execution/3 and before
Statifier.Interpreter.handle_event/2 - so what it reads and what the
step acts on are the same position under the same exclusion. {:ok, event} steps that event; :discard steps nothing and returns
{:discarded, execution}.
It exists for events whose right to be delivered at all is a property
of the position: an invocation's late answer, which spec 6.4.3 discards
when the invocation is no longer live (StatifierPersistence.Driver's
done_invocation/5). This adds no step to ADR-0004 decision 3's order -
the event argument is late-bound, the loop is not re-ordered.

  



  
    
      
    
    
      execution_id()



        
          
        

    

  


  

      

          @type execution_id() :: StatifierPersistence.Storage.Adapter.execution_id()


      


An execution's caller-supplied opaque key (ADR-0004 decision 2).

  



  
    
      
    
    
      function_providers_reason()



        
          
        

    

  


  

      

          @type function_providers_reason() ::
  {:not_a_list, term()}
  | {:invalid_provider, term(), String.t()}
  | {:shadowed_names, [String.t()]}


      


Why a function_providers: list does not resolve: the reason
Statifier.Evaluator.Functions.from_providers/1 answers, unchanged.
{:not_a_list, value} for an option that is not a list,
{:invalid_provider, entry, message} for an entry that is not a module
exporting functions/0 and each function it names, and
{:shadowed_names, names} for a provider naming a function the base set
already has. The door that refuses answers {:error, {:function_providers, reason}}, the spelling Statifier.Session's own
start_link/2 uses.

  



  
    
      
    
    
      migrate_error()



        
          
        

    

  


  

      

          @type migrate_error() ::
  {:invalid_plan, [StatifierPersistence.Migration.Plan.finding()]}
  | {:no_pin_source,
     [StatifierPersistence.Migration.Plan.state_id() | non_neg_integer()]}
  | {:linked, StatifierPersistence.Execution.t()}
  | {:terminal_execution, StatifierPersistence.Execution.t()}
  | {:not_on_from_chart, StatifierPersistence.Storage.Adapter.content_hash(),
     StatifierPersistence.Storage.Adapter.content_hash()}
  | {:migration_refused, [migration_finding()]}
  | error()


      


Why migrate/4 refused.
	{:invalid_plan, findings} - the static validation against the two
machines (StatifierPersistence.Migration.Plan.validate/3), every
finding at once.
	{:chart_retired, info} - the plan's to hash is tombstoned
(ADR-0012 decision 6). The to hash is read before the execution
is, and again under its exclusion, before the re-pin (ADR-0012's
2026-09-28 Amendment), and either read refuses with this arm and
writes nothing under either on_failure:. On
StatifierPersistence.Storage.Ecto over Postgres, under the default
serialization strategy, the second read holds the hash's shared
advisory lock until the re-pin commits, and a retirement takes it
exclusively as its first statement, so a retirement racing the
migration either waits and refuses as pinned or commits first and
this arm is answered. On another Ecto backend, and under a host
serialization: strategy, a retirement committing after the second
read and before the re-pin still leaves the execution on the
tombstone; StatifierPersistence.Storage.InMemory refuses that
re-pin in its own state transition.
	{:no_pin_source, states} - the plan leaves unmapped or drops states,
each a state of the from chart that could own a timer, and opts
supplied no pin source (ADR-0013 decision 6, fail closed). A state the
chart gives no id is named by its index.
	{:pin_source_failed, {module, reason}} - a pin source did not answer
(StatifierPersistence.PinSource.reason/0), the same arm
retire_chart/4 answers.
	{:linked, execution} - the execution carries a linkage: it is a
durable child of another execution, and its linkage pins the chart it
walks. migrate/4 moves no child; migrate_tree/4 with the child as
the root moves it and its pin together (ADR-0015's 2026-09-24
Amendment). Only migrate/4 answers it.
	{:terminal_execution, execution} - the execution is :completed,
:failed or :cancelled.
	{:not_on_from_chart, stored_content_hash, plan_from} - the execution
is stored on another chart than the plan's from.
	{:migration_refused, findings} - the validation against the
execution, every finding at once (migration_finding/0).
	anything error/0 names - a lock that could not be taken, an
execution that does not exist, a position that could not be loaded.


  



  
    
      
    
    
      migrate_tree_error()



        
          
        

    

  


  

      

          @type migrate_tree_error() ::
  {:tree_refused, %{required(execution_id()) => tree_refusal()}}
  | :tree_migration_unsupported
  | {:not_in_tree, [execution_id()]}
  | error()


      


Why migrate_tree/4 refused.
	{:tree_refused, refusals} - one or more nodes refused, refusals
every node's refusal at once, keyed by execution id
(tree_refusal/0).
	:tree_migration_unsupported - the store's adapter does not declare
StatifierPersistence.Storage.Adapter.write_tree_migration/2;
nothing was read.
	{:not_in_tree, execution_ids} - ids in plans that are not nodes of
the tree rooted at the root, sorted.
	:child_listing_unsupported, and anything else error/0 names - a
tree that could not be listed, a root that does not exist, a lock that
could not be taken, a unit write the adapter refused.


  



  
    
      
    
    
      migrated()



        
          
        

    

  


  

      

          @type migrated() :: %{
  from_content_hash: StatifierPersistence.Storage.Adapter.content_hash(),
  to_content_hash: StatifierPersistence.Storage.Adapter.content_hash(),
  dropped: [StatifierPersistence.Migration.Plan.state_id()]
}


      


What a successful migration reports beside the migrated execution
(ADR-0013 decision 5): the two content hashes, and the dropped states that
were in the execution's configuration. The
[:statifier_persistence, :execution, :migrated] event carries the same
facts.

  



  
    
      
    
    
      migration_finding()



        
          
        

    

  


  

      

          @type migration_finding() ::
  {:not_exportable,
   :internal_queue_not_empty | {:unnameable_states, [non_neg_integer()]}}
  | {:unmapped_state,
     :configuration | :entered_states | :states_to_invoke | :history_values,
     StatifierPersistence.Migration.Plan.state_id()}
  | {:invocation_dropped,
     {StatifierPersistence.Migration.Plan.state_id(), non_neg_integer()}}
  | {:invocation_unmapped,
     {StatifierPersistence.Migration.Plan.state_id(), non_neg_integer()}}
  | {:invocation_out_of_range,
     {StatifierPersistence.Migration.Plan.state_id(), non_neg_integer()},
     {StatifierPersistence.Migration.Plan.state_id(), non_neg_integer()},
     non_neg_integer()}
  | {:invocation_element_changed,
     {StatifierPersistence.Migration.Plan.state_id(), non_neg_integer()},
     {StatifierPersistence.Migration.Plan.state_id(), non_neg_integer()}}
  | {:invocations_coincide,
     {StatifierPersistence.Migration.Plan.state_id(), non_neg_integer()},
     [{StatifierPersistence.Migration.Plan.state_id(), non_neg_integer()}]}
  | {:invocation_outside_configuration,
     {StatifierPersistence.Migration.Plan.state_id(), non_neg_integer()},
     {StatifierPersistence.Migration.Plan.state_id(), non_neg_integer()}}
  | {:datamodel_refused, non_neg_integer(),
     StatifierPersistence.Migration.Plan.datamodel_op(),
     :key_present | :key_absent}
  | {:pending_timers,
     [StatifierPersistence.Migration.Plan.state_id() | non_neg_integer()],
     %{required(module()) => StatifierPersistence.PinSource.counts()}}
  | {:timer_event_removed, StatifierPersistence.Migration.Plan.state_id(),
     String.t()}
  | {:illegal_configuration, [StatifierPersistence.Migration.Plan.state_id()]}
  | {:import_refused, term()}


      


One finding of migrate/4's validation against the execution (ADR-0013
decision 3, its second half). Each names what it is about.
	{:not_exportable, reason} - Statifier.Position.export/1 refused the
position: :internal_queue_not_empty for a position that is not
quiescent, or {:unnameable_states, indexes}. It is the only finding
when it occurs, because there is no export to check further.
	{:unmapped_state, field, state_id} - a state in the exported
configuration, entered_states, states_to_invoke or
history_values that the plan neither maps (by name or by the same-id
default) nor drops.
	{:invocation_dropped, {state_id, ordinal}} and
{:invocation_unmapped, {state_id, ordinal}} - an active invocation the
plan does not move whose state the plan drops, or leaves unmapped.
	{:invocation_out_of_range, {state_id, ordinal}, {to_state_id, ordinal}, invoke_count} - an active invocation kept by the
same-ordinal default whose ordinal is not one of the to state's
<invoke> children.
	{:invocation_element_changed, {state_id, ordinal}, {to_state_id, to_ordinal}} - an active invocation kept by the same-ordinal default,
or moved through the plan's invocations, onto an <invoke> element
that is not the one it was started from (ADR-0013's 2026-09-23
Amendment, finding 1). When the source element authors an id, the
target must author the same id; when it authors none, the target
must author none and the two elements' source text must be
byte-equal. Its position is never the rule. Name the invocation's move
onto its own element, or give an unnamed element an id before
editing it. A stored invocation whose from ordinal names no <invoke>
element of its from state has no element to keep, and is refused this
way too (ADR-0013's 2026-09-23 Amendment on a missing source element).
	{:invocations_coincide, {to_state_id, ordinal}, sources} - two or more
active invocations would land on one key.
	{:invocation_outside_configuration, {state_id, ordinal}, {to_state_id, to_ordinal}} - an active invocation kept by the same-ordinal default,
or moved through the plan's invocations, onto a state that is not in
the transformed configuration (ADR-0013's 2026-09-23 Amendment,
finding 2). Nothing would reach its child there: the engine cancels an
invocation only when its state exits, so the child would outlive the
parent. Move it onto a state the migrated configuration holds.
	{:datamodel_refused, index, operation, :key_present | :key_absent} -
a datamodel operation that does not apply at its place in the order.

	{:pending_timers, states, source_counts} - the plan leaves unmapped
states, each a state of the from chart that could own a timer, while
a pin source counted a pending timer for the execution (ADR-0013
decision 6). source_counts is every source's answer under its module.
A count names no state, so any non-zero count refuses; a plan that
drops those states instead is not refused. A state the chart gives no
id is named by its index.
	{:timer_event_removed, state_id, event} - the plan keeps state_id,
a state of the from chart that could own a timer, and one of its
delayed <send>s to the execution itself (no target, a built-in
type) names, as a literal event, a name some transition of the
from chart listens for and no transition of the to chart does. A timer
it scheduled would fire after the migration and its event would be
ignored. "Listens for" is Statifier.Chart.check_accepts/2 over each
chart's event vocabulary. The check is static over the two charts,
because a pin source's count names no event, so it refuses whether or
not a timer is pending. A send whose event is an eventexpr, or that
writes a target, a targetexpr, a typeexpr or another event
processor's type, is never refused this way.
Handle the event in the to chart, or drop the state. A plan that drops
it is then checked against the pin sources in opts (ADR-0013 decision
6): with none supplied it answers {:no_pin_source, states}, and a
source that cannot answer refuses it.
	{:illegal_configuration, state_ids} - the transformed configuration
is not a legal configuration of the to chart (SCXML 3.11, with the
root added): a compound state in it without exactly one child state in
it, a parallel state without every child state, an atomic state
without every proper ancestor, or a history pseudo-state in it
(ADR-0013's 2026-09-23 Amendment, finding 3). state_ids is the
transformed configuration, sorted. A plan that drops an active leaf
and not its whole region is refused this way; a plan that leaves a
state unmapped may answer this beside :unmapped_state.
	{:import_refused, reason} - Statifier.Position.import/2 on the to
machine refused the transformed export.
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          @type opt() :: create_opt() | step_opt()


      


The union of create_opt/0 and step_opt/0. Neither function's
spec names it: each names its own type, so Dialyzer reports an option
one of them ignores where it is passed.

  



  
    
      
    
    
      retired_chart()



        
          
        

    

  


  

      

          @type retired_chart() :: %{
  content_hash: StatifierPersistence.Storage.Adapter.content_hash(),
  retired_at: DateTime.t(),
  retired_by: String.t()
}


      


What a completed retirement answers (ADR-0012 decision 6): the hash
that was retired, which the row keeps, and the tombstone written on
it.

  



  
    
      
    
    
      step_opt()



        
          
        

    

  


  

      

          @type step_opt() ::
  {:executor, StatifierPersistence.Executor.t()}
  | {:routes, Statifier.MachineState.routes()}
  | {:invoke_types, Statifier.MachineState.invoke_types()}
  | {:send_types, Statifier.MachineState.send_types()}
  | {:function_providers, [module()] | nil}
  | {:serialization, {module(), term()}}
  | {:entry, entry()}
  | {:invoke_id, String.t()}
  | {:child_count, pos_integer()}
  | {:step_reporter, ([Statifier.Effect.t()] -> any())}


      


Options step/5 accepts, and only those: an option step/5 does not
read is not in this type.
	executor: (required) - the StatifierPersistence.Executor.t/0
every non-lifecycle effect is handed to, in list order.

	routes: - the Statifier.Send.Routes.t/0 snapshot stamped onto the
loaded position before the step; host-supplied per call, never read
back from storage (st-ADR-0048). Defaults to nil, "no determination
made".

	invoke_types: - the Statifier.Invoke.Types.t/0 snapshot, stamped
the same way (st-ADR-0051). Defaults to nil, "the built-in set only".

	send_types: - the Statifier.Send.Types.t/0 snapshot of the Event
I/O Processor types the host registers, stamped the same way
(st-ADR-0069). Defaults to nil, under which every non-built-in
type on a <send> classifies as unsupported and the element is
rejected with error.execution.

	function_providers: - the host's list of Predicator.FunctionProvider
modules whose functions a chart's cond and expr may call
(st-ADR-0078), resolved and stamped onto the loaded position
the same way through Statifier.MachineState.put_function_providers/2;
host-supplied per call, never read back from storage, because a
decoded position carries none. Defaults to nil, "no host function".
A list that does not resolve through
Statifier.Evaluator.Functions.from_providers/1 refuses the step
with {:error, {:function_providers, reason}} before any lock, load
or write.
None of these four is a create_opt/0: a create takes them inside
initialize:.

	serialization: - the {module, config} per-execution serialization
strategy the fetch-to-persist tail runs inside (ADR-0004 decision 5;
create/4 and fail/4 accept it too). Defaults to
{StatifierPersistence.Serialization.AdapterLock, store}.

	entry: - this package's own, never a host's: the public door this
drive came through, carried on
[:statifier_persistence, :execution, :step, :start | :stop] and
[:statifier_persistence, :execution, :discarded] as entry (ADR-0009,
docs/telemetry.md). StatifierPersistence.Driver sets it to
:done_invocation, :failed_invocation or :answer_parent on the
doors that reach step/5 rather than being one of its own; every
other entry point derives its own (:create, :step, :fail,
:cancel). It stopped being telemetry-only with ADR-0010: on an
adapter that keeps an input log, entry: also stamps the stored
entry's door (decision 5). It changes nothing else.

	invoke_id: and child_count: - this package's own, never a host's,
and telemetry only. Set by StatifierPersistence.Driver beside
entry: :answer_parent, they name the invocation the step is
answering and its width on
[:statifier_persistence, :execution, :step, :stop] (the ADR-0009 sp-8wv
amendment). child_count is nil for a single-child subchart. They
change nothing else about the step.

	step_reporter: - this package's own, never a host's, and the seam
ADR-0008's after_step: amendment (2026-09-08) needed: a 1-arity fun
this call hands the step's WHOLE effect list to - the list this
module's persist tail is handed, before it splits the lifecycle
effects off - once the persist has landed and before the entry point
returns. Set by StatifierPersistence.Driver when, and only when,
its own after_step: is set, and set to a fun that records the
list rather than acting on it: the driver fires the host's callback
itself, after this function has returned and outside the execution's own
exclusion (the amendment's clause 3). It is a reporter and not the
callback because the amendment rules out widening this module's
public returns to carry the list, and because nothing a host wrote
should run inside a serialized section this package opened. Its
return value is discarded and it changes nothing about the step.
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          @type tree_refusal() ::
  migrate_error()
  | {:machine_missing, StatifierPersistence.Storage.Adapter.content_hash()}
  | {:child_unresolved, execution_id(), String.t()}


      


One node's refusal inside a refused tree (ADR-0015 decisions 3 and 5):
the refusal migrate/4 would answer for that node, or one of the two
arms only a tree has.
	{:machine_missing, content_hash} - the node's plan names a from or
to hash with no compiled machine under it in machines:. It is a
static refusal and parks nothing.
	{:child_unresolved, parent_execution_id, invoke_id} - a live node
absent from plans whose parent is moved by its plan, and whose
invocation id the parent's migrated position would no longer name
among its active invocations (ADR-0015 decision 1's resolve rule).
Under on_failure: :park it parks the named nodes, as ADR-0013
decision 7's child rule parks the parent.
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      cancel(store, execution_id, opts \\ [])



        
          
        

    

  


  

      

          @spec cancel(
  store :: StatifierPersistence.Storage.t(),
  execution_id :: execution_id(),
  opts :: keyword()
) ::
  {:ok, StatifierPersistence.Execution.t()}
  | {:discarded, StatifierPersistence.Execution.t()}
  | {:error, error()}


      


Cancels an execution: the second host-driven terminal transition (ADR-0004
decision 6 as extended by ADR-0008 decision 5), and the one a cascading
cancel writes through.
Cancellation retains: no record and no position is deleted, no
interpreter is involved, and the stored position is left untouched - only
the record's status changes, to :cancelled. An execution that is already
terminal - cancelled by an earlier, interrupted cascade included - is
discarded with {:discarded, execution}, which is what makes re-running a
cascade over an already-cancelled subtree a no-op. A :needs_migration
execution is cancelled exactly as an :active one is, so a cascading
cancel reaches a parked child (ADR-0014 decision 2).
opts accepts serialization: only - fail/4's serialization:,
without its driver:: no chart is stepped by a cancel, on either side of
a linkage.
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          @spec cascade_cancel(
  store :: StatifierPersistence.Storage.t(),
  metadata_match :: StatifierPersistence.Storage.Adapter.metadata(),
  opts :: keyword()
) :: {:ok, non_neg_integer()} | {:error, error()}


      


Cancels every execution linked to parent_execution_id - for one invocation, or for
all of them - and every execution linked to those, recursively (ADR-0008
decision 5).
Retains: nothing is deleted and every position is left byte-identical;
each execution simply takes the :cancelled terminal status through cancel/3.
Idempotent, and idempotent in the strong sense a crash needs. The walk
descends into every child it finds, whatever that child's own status, and
cancel/3 discards an execution that is already terminal - so a cascade
interrupted halfway through a deep tree is completed correctly by
re-running it, and a cascade over a subtree that is already fully
cancelled writes nothing at all.
There is no global transaction and there deliberately is none: each
execution's cancel is its own serialized write under its own execution's exclusion
(ADR-0004 decision 5), so a deep tree is O(subtree) writes. Cross-execution
locking is the only way to make it atomic, and this package does not have
it and does not want it.
Termination rests on the execution tree being acyclic, which it is by
construction: a child's execution id strictly extends its parent's
(StatifierPersistence.Execution.Linkage.child_execution_id/3), so no execution can be its
own descendant. This is why no depth ceiling is needed (ADR-0008
decision 6).
That same fact is what makes the lock order safe, which is worth stating
because this walk is the one place a cycle would be conceivable. It runs
from inside the caller's own exclusion on every path that has one - the
{:cancel_invoke, _} effect fires inside the exiting execution's, and
first_error's settlement fires it inside the PARENT's - and it only
ever takes an exclusion on an execution further down that same subtree. Nothing
here holds a descendant's exclusion and then asks for an ancestor's: a
child releases its own before answering its parent
(Driver.maybe_answer_parent/3 runs after the drive returns), and the
parent's door is stepped after the settlement's exclusion closes rather
than inside it. So the wait-for relation between two connections embeds
in the execution tree, and an acyclic tree has no cycle to deadlock on.
test/statifier_persistence/driver_fanout_test.exs pins the direction;
its Ecto variant runs it against real Postgres advisory locks.
metadata_match is a StatifierPersistence.Execution.Linkage containment map -
Linkage.invocation_match/2 to cancel one invocation's subtree,
Linkage.parent_match/1 for every child a parent has ever started. opts
accepts serialization: only, threaded to every cancel/3 call the walk
makes, exactly as cancel/3 itself accepts it.
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          @spec create(
  store :: StatifierPersistence.Storage.t(),
  execution_id :: execution_id(),
  machine :: Statifier.Machine.t(),
  opts :: [create_opt()]
) ::
  {:ok, StatifierPersistence.Execution.t(), Statifier.MachineState.t()}
  | {:error, error()}


      


Creates an execution: Statifier.Interpreter.initialize/2 (which cannot fail),
then the shared persist tail - effects through the executor seam,
:done/:budget_exhausted consumed into execution status, quiescence
asserted, the record inserted with its encoded position.
Create-exactly-once rests on the adapter's atomic :execution_exists refusal
(ADR-0004 decision 2), not on a pre-check here: creating an existing
execution_id returns {:error, :execution_exists}.
A create whose initialize/2 exhausts its macrostep budget persists a
:failed execution with no position blob (there is no quiescent position to
store - ADR-0004 decision 1) and then returns
{:error, {:budget_exhausted, payload}}, so the caller sees both the
durable state and the reason.
A function_providers: list inside initialize: that does not resolve
is refused at the entry with {:error, {:function_providers, reason}},
before any lock, load or write, rather than raising out of
Statifier.MachineState.new/2.
metadata: rides through to the inserted execution record unchanged (ADR-0006
decision 1). Create is the only place it is set - step/5 and fail/4
carry the stored map forward and take no metadata: of their own - and
an adapter that cannot store a non-empty map refuses here, before any
effect is executed: {:error, :metadata_unsupported}.
A chart a retirement has tombstoned refuses here too, in the same
place and for the same reason: {:error, {:chart_retired, info}}
(ADR-0012 decision 6). An execution created on a retired hash would
persist and then be unresumable, because the rebuild reads the chart
back through StatifierPersistence.Storage.fetch_chart/2 and gets
the retired arm.
The check runs twice (ADR-0012's 2026-09-28 Amendment): once here,
before initialize/2, and again under the execution's exclusion,
before any effect is executed and before the insert. A retirement
that committed between the two is refused by the second read, and the
create executes no effect and writes nothing.
On StatifierPersistence.Storage.Ecto over Postgres, under the
default serialization strategy, the second read takes the hash's
shared advisory lock inside the transaction lock_execution/3 opens,
the one the insert commits in, and a retirement takes the same lock
exclusively as its first statement. So the two are ordered: a
retirement that arrives while the create holds the lock waits for the
create to commit and then refuses as pinned, and a create that arrives
while a retirement holds it waits for the retirement to commit and
then answers {:error, {:chart_retired, info}}. Neither lands on the
other.
Where no such lock is held the interleaving is narrowed, not closed:
on an Ecto backend that is not Postgres, which takes no advisory lock,
and under a host serialization: strategy, whose exclusion is no
database transaction for the lock to be held in. There a retirement
can still commit after the second read and before the insert, and the
create's execution then stands on the tombstone.
StatifierPersistence.Storage.InMemory refuses that insert in its own
state transition with the retired arm, after the create's effects
have run. This documentation claims nothing about a stricter
isolation level a host sets.
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          @spec ended?(execution :: StatifierPersistence.Execution.t()) :: boolean()


      


Whether execution has ended: true when it carries an ended_at
stamp, false when it does not.
The answer is read off the stamp, not the status. Every write that takes
an execution into :completed, :failed or :cancelled stamps
ended_at unless the row already holds a stamp, and nothing clears or
moves a stamp once written. So for an execution this package took into
its terminal status, and whose row nothing has since written back to
another status, the two agree. They disagree in three cases:
	A stamped row written back to a status that is not terminal - through
StatifierPersistence.Storage.update_execution/5 or
update_execution_status/4 with :active, say - keeps its stamp, so
that execution is not terminal and answers true.
	A row that was already terminal before V08 of the migrations helper
added the column has no stamp and answers false - until a later
terminal write reaches it (a re-delivered settlement recording a
child's answer is one) and stamps it with that write's time, not the
time it ended.
	A record from an adapter that does not store the field carries no
stamp, so a terminal execution from it answers false.

Pure: execution is the struct any function in this module handed back,
or StatifierPersistence.Execution.from_record/1 built from a fetched
record, and no store is read.
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          @spec executions_on(
  store :: StatifierPersistence.Storage.t(),
  content_hash :: StatifierPersistence.Storage.Adapter.content_hash()
) ::
  {:ok, StatifierPersistence.Storage.Adapter.execution_counts()}
  | {:error, error()}


      


Counts the executions on content_hash, per stored arm (ADR-0012
decision 3).
Answers %{active: n, needs_migration: n, completed: n, failed: n, cancelled: n, children: n} - every key present for every hash, and
zeros for a hash this store has never seen. The five arm keys are the
stored statuses and nothing else: terminal is a fold this record's
decision 2 names in prose and never stores, so a caller that wants it
adds completed, failed and cancelled itself. needs_migration
counts the parked executions on the hash (ADR-0014 decision 4): they
are not terminal, and they pin the chart as active ones do, so this
key is how a host finds the executions a migration left behind.
children counts the durable-child linkage pins on the hash whose
parent execution is :active or :needs_migration, whatever arm the
child itself is in (ADR-0012 decision 1, as ADR-0014 decision 4 reads
it). It counts pins and not rows, so it is a different population from
the five arm keys and can be non-zero for a hash carrying no execution
row of its own.
{:error, :content_hash_query_unsupported} for a store whose adapter
does not answer the query, without calling the adapter at all.
This is a read of a chart's traffic and not a retirability test
(ADR-0012's consequences): the three terminal arms it reports never
block a retirement, and the position rows and host pin sources that do
are not in it. A host sweeping for retirable charts asks this to find
candidates and asks the retirement itself whether a candidate can go.
Read-only, and outside any execution's exclusion by design: it takes no
lock and counts what is committed at the moment it runs.
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          @spec fail(
  store :: StatifierPersistence.Storage.t(),
  execution_id :: execution_id(),
  reason :: String.t(),
  opts :: keyword()
) ::
  {:ok, StatifierPersistence.Execution.t()}
  | {:discarded, StatifierPersistence.Execution.t()}
  | {:error, error()}


      


Abandons an execution: the only host-driven terminal transition (ADR-0004
decision 6). No interpreter is involved - abandonment is a host decision
about the execution, not a chart transition - so the stored position is left
untouched and only the record's status and failure reason change.
A terminal execution is discarded, same as step/5: {:discarded, execution}.
A :needs_migration execution is failed exactly as an :active one is:
giving up on a parked execution is a host decision about it, not an event
for its chart (ADR-0014 decision 2).
reason is the short string stored as the execution's failure - keep it a
prefixed, console-readable reason, not an inspect dump.
opts accepts serialization: - the same {module, config} strategy
create/4 and step/5 take, with the same default - and driver:.
driver: and a linked child (ADR-0008's outside-fail note)
An execution failed here is failed from outside the interpreter, so nothing in
this call steps a chart and nothing in it reaches the parent of a durable
subchart child (ADR-0008 decision 2's linkage). Left there, a child a
host abandons this way holds its parent's <invoke> :pending forever:
every path that answers a parent hangs off a drive of the child, and an
outside fail is the one terminal transition that has no drive.
driver: is that answer. Given a StatifierPersistence.Driver.t/0,
an execution that carried linkage and actually reached :failed here answers
its parent with {:failed, reason: reason} - the ADR-0008 spelling, the
same payload the automatic path builds from an execution's stored failure -
through StatifierPersistence.Driver.resolve_and_answer_parent/3, the
same write site the stepped path uses. A fan-out child settles rather
than answering, because that routing lives in
StatifierPersistence.Driver.answer_parent/3 and both paths reach it.
The driver must be able to answer the parent: either its
chart_resolver: resolves the parent's chart, or its machine already
is the parent's chart. Its store is what the answer reads and writes
through, so it is normally a driver over this same store.
Two boundaries this option does not cross. The answer happens after
this execution's own serialization section commits, not inside it - the same
order create/3 and send_event/4 answer in, and the reason a nested
exclusion is never taken here. And the answer's own outcome does not
change this function's: a parent that has already cancelled the
invocation, or that cannot be resolved, leaves {:ok, execution} exactly as it
is. What that window costs, and what closes it, is
docs/adr/0008-durable-subchart-child-runs.md's note.
Without driver: nothing about this call changes, for a linked execution or an
unlinked one: no linkage is read and no parent is answered.
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          @spec inputs(
  store :: StatifierPersistence.Storage.t(),
  execution_id :: execution_id()
) ::
  {:ok, [StatifierPersistence.Storage.input()]}
  | :not_supported
  | {:error, error()}


      


Lists execution_id's input log, in the order the execution's interpreter saw it
(ADR-0010 decision 2).
Each entry carries its ordinal (seq, dense from zero), the public
door it entered by, and the %Statifier.Event{} itself - equal to the
one that was delivered, caller_context and all. An entry whose
event is nil is the closed marker a host-declared cap wrote
(decision 6); a reader mapping this log onto a replay refuses on it
rather than replaying an execution that never happened.
:not_supported for a store whose adapter keeps no log - which is not
a failure, since nothing in this package refuses an execution over it
(decision 1). {:error, :execution_not_found} for an execution that does not exist,
and {:ok, []} for one that has taken no input yet - and also for one
whose input log StatifierPersistence.Retention.prune/3 has cleared,
since the row stays and the two cannot be told apart by this read
(ADR-0016).
Read-only and outside the execution's exclusion by design: this is a
diagnostic read, and nothing in this package consumes it. The replay
itself is StatifierUI.Trace.Replay.from_events/4's, under the mapping
ADR-0010 decision 8 names and no code here builds.
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          @spec migrate(
  store :: StatifierPersistence.Storage.t(),
  execution_id :: execution_id(),
  plan :: StatifierPersistence.Migration.Plan.t(),
  opts :: keyword()
) ::
  {:ok, StatifierPersistence.Execution.t(), migrated()}
  | {:parked, {:migration_refused, [migration_finding()]}}
  | {:error, migrate_error()}


      


Moves one execution from the chart it is pinned to onto another, whole or
not at all (ADR-0013; the park is ADR-0014's).
plan is a StatifierPersistence.Migration.Plan. The two compiled
machines arrive in opts, because a stored chart is opaque to this
package (ADR-0013 decision 9):
	from_machine: (required) - the machine whose content hash is the
plan's from; the position is loaded with it, through the identity
guard, exactly as a step loads it.
	to_machine: (required) - the machine whose content hash is the plan's
to. The host saves this chart with
StatifierPersistence.Storage.save_chart/3 before it migrates, as it
does before create/4 (decision 4).
	pin_sources: - the host's list of StatifierPersistence.PinSource
modules, default [], asked for pending timers (decision 6). They
arrive here in opts, where retire_chart/4 takes the same list as a
positional argument.
	on_failure: - :refuse (the default) or :park (decision 4).
	serialization: - the {module, config} strategy every entry point
takes, with the same default. Its with_execution/3 is called directly;
a migration is not a step and takes no step span (decisions 4 and 5).

Timers
This package stores no timer and changes none: a pending delayed send
stays in the host's queue with its deadline, and a plan that maps the
state around it keeps it (keep_mapped). The counters cross verbatim, so
a send id or a timer ordinal the migrated execution mints cannot collide
with one a surviving timer holds (decisions 2 and 6).
A state could own a timer when, in the from chart, a <send> with a
delay or a delayexpr appears in its onentry, its onexit, a
transition it owns (its <initial> and a history default included) or
the <finalize> of one of its <invoke>s, nested <if> and <foreach>
bodies included. The rule is static because a pin source answers counts,
which name no state:
	a plan that maps every such state needs no pin source, and none is
asked;
	otherwise, with no pin_sources:, the migration is refused with
{:no_pin_source, states} before the execution is read - it fails
closed, never blind to timers;
	otherwise the sources are asked, through
StatifierPersistence.PinSource.collect/3, with the plan's from
hash and the one execution's id in :execution_ids. A source that does
not answer refuses with {:pin_source_failed, {module, reason}}; a
non-zero count refuses with a {:pending_timers, states, source_counts}
finding when the plan leaves any such state unmapped, and never when it
drops them all.

A timer the plan keeps must still be answered: a kept state's delayed
<send> to the execution itself whose literal event the from chart
listens for and the to chart no longer does is refused with a
{:timer_event_removed, state_id, event} finding, with or without a
pin source (migration_finding/0).
Children
A migration moves one execution and rewrites nothing in any durable
child of it: not the child's row, its linkage or its position (decision
7). A child's linkage pins the child's own chart, and execution metadata
is write-once. A live child reaches its parent by its invocation id
alone, and the invocation ids in the parent's active invocations cross
unchanged: every active invocation maps to a key of the to chart, through
the plan's invocations or by the same-ordinal default, and that key
names the <invoke> element the invocation was started from, or the
migration is refused with an invocation finding (decision 3; ADR-0013's
2026-09-23 Amendment, finding 1). So the parent's own
position answers whether its children still resolve; no child is read
and no child's lock is taken. Under on_failure: :park a refusal parks
the parent only.
A durable child is not this function's to move. An execution that
carries a linkage is refused with {:linked, execution} and nothing is
written, under either on_failure:: its row and its linkage pin name
one chart, and this function would re-pin the row alone. Migrating a
child together with its linkage pin, or a tree of executions together,
is migrate_tree/4's, with the child as the root for a child moved on
its own (ADR-0015 and its 2026-09-24 Amendment).
What it does
In this order, and every check and the whole transform come before the
one write (decision 4): the plan is validated against the two machines
(decision 3, static); a tombstoned to hash is refused; a plan that
leaves unmapped or drops a state that could own a timer is refused when
no pin source is supplied; then, under the execution's serialization,
the execution is read and refused if it carries a linkage, is terminal,
or is stored on another chart than the plan's from; the pin sources
are asked when the plan puts a state that could own a timer at risk; its
position is loaded
with the from machine through StatifierPersistence.Storage.load_execution_position/3;
Statifier.Position.export/1 translates it; the export is checked
against the plan and transformed (decisions 2 and 3); and
Statifier.Position.import/2 rebuilds it on the to machine. Then one
StatifierPersistence.Storage.update_execution/5 writes the imported
position back at :active, which replaces the identity, the content hash
and the position blob together, and nothing that can fail follows it
(decisions 4 and 9). The counters cross verbatim; the metadata, the input
log and any durable child are not touched (decisions 2 and 7).
Afterwards a load with the to machine passes the identity guard and a
load with the from machine is refused with its identity_mismatch arm.
One [:statifier_persistence, :execution, :migrated] event is emitted
after the serialization section returns, and nothing is stored as a
trace (decision 5).
What it answers
	{:ok, execution, migrated} - the execution, now :active on the to
hash, and migrated/0.
	{:error, reason} - migrate_error/0. Nothing is written.
	{:parked, {:migration_refused, findings}} - under on_failure: :park
only, when the validation against the execution refused. The one write
is the execution's status, :needs_migration, with a nil failure;
its position, content hash, identity, metadata and input log stay as
they were, on the from chart (ADR-0014 decision 1). Every other refusal
writes nothing under either value: a static one, a tombstoned to
hash, a missing pin source, a lock that could not be taken, an
execution that carries a linkage, a terminal execution, one stored on
another chart, and a pin source that did not answer. The missing pin
source and the source that did not answer are ADR-0013's 2026-09-23
Amendment to decisions 3 and 4.

A :needs_migration execution is migrated as an :active one is, and a
successful migration writes it back at :active (ADR-0014 decision 3).
In this package only migrate_batch/3 calls this function, once per
unlinked execution on its plan's from hash, when a host asks it to
(ADR-0017 decision 4): saving a chart, creating an execution and
stepping one never migrate anything (ADR-0013 decision 9).
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          @spec migrate_batch(
  store :: StatifierPersistence.Storage.t(),
  plan :: StatifierPersistence.Migration.Plan.t(),
  opts :: keyword()
) :: {:ok, batch_report()} | {:error, migrate_error()}


      


Applies one migration plan to every :active and every
:needs_migration execution on the plan's from hash, or previews it
(ADR-0017, docs/adr/0017-migrating-the-executions-on-a-chart.md).
plan is one StatifierPersistence.Migration.Plan for the pair of
chart hashes, applied to every execution on from; there are no
per-execution overrides, and an execution the one plan cannot move is
refused, never given a plan of its own (decision 1). The host builds the
plan, from the blocks package's mapping or by hand; this function never
builds one.
Options
	from_machine: and to_machine: (required) - the two compiled
machines, with migrate/4's meaning.
	dry_run: - true or false, default false (decision 2).
	on_failure: - :refuse (the default) or :park (decision 3).
	pin_sources: - a list of StatifierPersistence.PinSource modules,
default [], with migrate/4's meaning, handed to every execution's
check.
	serialization: - the {module, config} strategy every entry point
takes, with the same default, applied per execution.

A malformed option raises ArgumentError before anything is read, as
migrate/4's do.
What it does
First, once for the whole batch and before any execution is read, the
plan meets migrate/4's own checks - the static validation against the
two machines, a tombstoned to hash, a missing pin source - and the
executions on from are listed through
StatifierPersistence.Storage.list_execution_ids_by_content_hash/3
with [:active, :needs_migration], outside every exclusion (decision
8). That listing is the batch's work: an execution that lands on
from after it is not in this batch. The executions are then taken one
at a time, in ascending execution id.
Under the dry run, each execution is read under its own serialization
and meets every check migrate/4 makes - the terminal status, the
linkage, the from hash, the pin sources, the export, the transform and
the import - and nothing is written, so on_failure: changes nothing
(decision 2). Each answers a batch_preview/0. An execution whose
executor, or whose event builder, is running in the calling process -
a dry run started from inside its own step - answers
{:would_refuse, {:reentrant_step, execution_id}} before its
serialization is asked for or it is read, as the apply refuses it
(see "A door called from inside its own executor refuses"
above); the other executions are previewed as before. The dry run is
advice, never a lock: it holds no exclusion past each execution's own
check, and the apply checks everything again.
Under the apply, an execution that carries no linkage moves through
migrate/4. One that carries a linkage - a durable child - moves
through migrate_tree/4 rooted at it, with plans holding its own id
mapped to the plan and machines: the two machines; a node of its
subtree on another hash stays where it is, and one on from is moved
on its own turn (decision 4). Under on_failure: :refuse a refused
execution is written nothing: an :active one stays :active on
from and keeps draining there, and a :needs_migration one stays
parked. Under on_failure: :park a refusal that migrate/4 or
migrate_tree/4 parks is parked, and every parked id is in the report
(decision 3). Each execution answers a batch_outcome/0.
A batch is not one unit. Each execution is moved whole or not at all,
under its own exclusion; the batch holds no exclusion and no
transaction across executions. An interrupted apply leaves the
executions it reached moved, refused or parked and the rest untouched
on from, and calling it again with the same plan carries on.
Each moved execution emits the one
[:statifier_persistence, :execution, :migrated] event migrate/4 or
migrate_tree/4 emits for it; the dry run emits none.
One span brackets the call once its options are checked (decision 6):
[:statifier_persistence, :execution, :migrate_batch, :start], then
[..., :stop] - carrying the report's counts, or every count of the
mode at zero beside a whole-batch refusal - or [..., :exception] when
anything inside raises, throws or exits, re-raised unchanged. The dry
run and a whole-batch refusal open it too; a malformed option raises
before it opens. docs/telemetry.md is the contract.
Rollback is a reverse plan, to -> from, handed to this same
function (decision 7). It moves every execution on to, including one
created there after the forward batch; a host that wants only the
moved ones back reads the forward report's results.
What it answers
	{:ok, report} - batch_report/0.
	{:error, reason} - the whole batch refused before any execution was
read, with nothing written under either mode: migrate/4's
{:invalid_plan, findings}, {:chart_retired, info} for a tombstoned
to hash (a reverse plan whose to is retired included) and
{:no_pin_source, states}, or the listing's refusal. An adapter that
does not declare
StatifierPersistence.Storage.Adapter.supports_content_hash_query?/1,
or declares it without exporting
StatifierPersistence.Storage.Adapter.list_execution_ids_by_content_hash/3,
answers {:error, :content_hash_query_unsupported}; an error the
adapter answers to the listing is passed through. The batch never
falls back to the :active-only listing (decision 9).


  



  
    
      
    
    
      migrate_tree(store, root_execution_id, plans, opts)



        
          
        

    

  


  

      

          @spec migrate_tree(
  store :: StatifierPersistence.Storage.t(),
  root_execution_id :: execution_id(),
  plans :: %{
    required(execution_id()) => StatifierPersistence.Migration.Plan.t()
  },
  opts :: keyword()
) ::
  {:ok, [{StatifierPersistence.Execution.t(), migrated()}]}
  | {:parked, {:tree_refused, %{required(execution_id()) => tree_refusal()}}}
  | {:error, migrate_tree_error()}


      


Moves a tree of executions - a parent and the durable children it
invoked - onto newer charts, whole or not at all (ADR-0015; the write of
a child's linkage pin is ADR-0008's 2026-09-23 Amendment).
plans maps an execution id to one StatifierPersistence.Migration.Plan,
one per node the host moves; the same plan may serve several nodes. A
node absent from plans is left untouched - its row, its linkage and
its position - and, when it is live, must still resolve against its
parent as that parent will stand after the move (decision 1). A child
moved on its own is moved with the child as the root.
Options
	machines: (required) - a map from content hash to compiled machine,
holding the from and to machine of every plan. A plan whose
machine is missing is refused with {:machine_missing, hash}.
	pin_sources:, on_failure: and serialization: - migrate/4's,
with its meanings and defaults.

What it does
Nothing is read or written for an adapter that does not declare the
unit: that is {:error, :tree_migration_unsupported} (decision 3).
Then every node's plan is checked against its two machines exactly as
migrate/4 checks its one plan - the static validation, a tombstoned
to hash, a missing pin source - before any execution is read.
Every node's to hash is read again under the tree's exclusions,
before the tree is read and before the one write (ADR-0012's
2026-09-28 Amendment); a tombstoned one is that node's
{:chart_retired, info} inside {:tree_refused, refusals}, and
nothing is written under either on_failure:. On
StatifierPersistence.Storage.Ecto over Postgres, under the default
serialization strategy, each read holds that hash's shared advisory
lock until the unit commits, and a retirement takes it exclusively as
its first statement, so a retirement racing the tree either waits and
refuses as pinned or commits first and the tree is refused. On another
Ecto backend, and under a host serialization: strategy, a retirement
committing after the second read and before the write still leaves a
node on the tombstone; StatifierPersistence.Storage.InMemory refuses
that unit in its own state transition, and the tree then answers the
adapter's bare {:error, {:chart_retired, info}}.
The tree is read through the linkage, as cascade_cancel/3 reads it,
through every child whatever its status (decision 2), and an id in
plans outside it is refused. The exclusion of every named node is
taken through the serialization strategy's with_execution/3, each
ancestor before its descendants and siblings in ascending id, and held
until the write has returned; a node absent from plans is read and
never locked. The tree is read again under the exclusions, and the
named nodes are checked against that second read.
Every named node is then validated as migrate/4 validates its one
execution - the same functions, children first and the root last:
refused when terminal or stored on another chart than its plan's
from, its pin sources asked with its plan's from hash and its own
id, its position loaded through the identity guard, checked and
transformed. Every live node absent from plans whose parent is named
is checked against the parent's transformed position. Every refusal
from every node is collected before anything is written.
The write is one call to
StatifierPersistence.Storage.Adapter.write_tree_migration/2
through StatifierPersistence.Storage.write_tree_migration/2: one
transaction on a database, one atomic state transition on an adapter
without one, so every write in it lands or none does (decision 3). It
carries one re-pin per named node, children first: the record
migrate/4's one write would carry, and for a node with a linkage its
pin's new content_hash. Nothing that can fail follows it.
What it answers
	{:ok, moved} - moved is one {execution, migrated} pair per
named node, children first and the root last, each as migrate/4
answers for one node. One [:statifier_persistence, :execution, :migrated] event per pair follows, in that order, once every
exclusion is released (decision 5).
	{:error, reason} - migrate_tree_error/0. No node was written.
	{:parked, {:tree_refused, refusals}} - under on_failure: :park
only, when every refusal is one migrate/4 parks for its own node
({:migration_refused, findings}) or the resolve rule's
{:child_unresolved, _, _}. Then every named node - including one
whose own plan would have applied - is written :needs_migration
with a nil failure, in the same one unit, and nothing else of it
changes; no node absent from plans is parked (decision 4). Any
other refusal parks nothing.

A refused or parked tree emits no event. In this package only
migrate_batch/3 calls this function, rooted at each linked execution
on its plan's from hash, when a host asks it to (ADR-0017 decision
4): saving, publishing and stepping never migrate anything.

  



    

  
    
      
    
    
      retire_chart(store, content_hash, pin_sources, opts \\ [])



        
          
        

    

  


  

      

          @spec retire_chart(
  store :: StatifierPersistence.Storage.t(),
  content_hash :: StatifierPersistence.Storage.Adapter.content_hash(),
  pin_sources :: [module()],
  opts :: keyword()
) :: {:ok, retired_chart()} | {:error, error()}


      


Retires the chart on content_hash, or refuses with every count
(ADR-0012 decisions 5 and 6).
The host-facing door of the two decision 5 names. This one owns
everything that reaches outside the package - the pin sources a host
registered, and the refusal for a source that cannot answer - and
StatifierPersistence.Storage.retire_chart/3 beneath it owns this
package's own tables, the counts taken inside the transaction, and
the tombstone write.
pin_sources is the host's list of
StatifierPersistence.PinSource modules, [] for a host with none.
Each is asked through StatifierPersistence.PinSource.collect/3, with
a context carrying the ids of the :active executions on the hash,
because a source such as a timer queue knows executions and never
knows content hashes (decision 4). A :needs_migration execution is
not in that list (ADR-0014 decision 4): it already refuses the
retirement through its own count.
What refuses
A non-zero count anywhere in decision 1's blocking set, as ADR-0014
decision 4 reads it - an :active or :needs_migration execution row
on the hash, a durable-child linkage pin naming it whose parent is
:active or :needs_migration, a position row on it, or any source's
non-zero count - answers {:error, {:pinned, counts}} and writes
nothing. A parked execution pins its chart as an :active one does:
it is not terminal, and unpark/3 puts it back to :active on the
chart it was already pinned to. The
refusal carries every count it knows, this package's own under its own
name and each source's under that source's module name, so a host
learns everything holding the chart in one answer rather than one
refusal per retry. The three terminal execution arms are in that map
and never cause it: a terminal row never goes away, and counting one
as a pin would make a chart permanently unretirable the first time
anything on it finished.
A store that cannot answer the drained query refuses at open with
{:error, :content_hash_query_unsupported}, and a store that cannot
carry a tombstone at all with {:error, :chart_retirement_unsupported}
	both before any source is asked and before anything is counted.
{:error, :chart_not_found} is a hash never stored, and
{:error, {:chart_retired, info}} a hash already retired: a second
retirement is the retired arm, never a second tombstone.

A source that could not answer refuses on its own, and carries no counts
{:error, {:pin_source_failed, {module, reason}}}, where reason is
StatifierPersistence.PinSource.reason/0: {:raised, exception},
{:thrown, value}, {:exited, reason} or {:invalid_return, value}.
It is a different arm from
{:pinned, counts} and it carries no count map at all, deliberately:
the walk stops at the first source that could not answer, so no
complete count exists to report, and a refusal shaped like a count
would let a host read a partial one as the whole. "The source could
not answer" and "the source answered zero" are different facts
(decision 4), and so are "here is everything holding this chart" and
"here is some of it".
Options
	retired_by: (required) - the opaque host string recorded on the
row as who asked. This package does not interpret it.
	now: - the DateTime.t/0 written as retired_at. Defaults to
DateTime.utc_now/0. There is no clock here: deciding when a
chart should be retired is host policy, and nothing in this package
retires on its own or on a schedule (decision 7).

Afterwards
The row and its content hash are kept and both blobs are nil.
StatifierPersistence.Storage.fetch_chart/2 on that hash answers the
retired arm rather than :chart_not_found, and
StatifierPersistence.Storage.save_chart/3 refuses it rather than
reviving the row. Retirement is irreversible through the public
surface: a host that retires a hash it still wanted re-authors the
document and saves the result under its new hash.

  



  
    
      
    
    
      step(store, execution_id, machine, event, opts)



        
          
        

    

  


  

      

          @spec step(
  store :: StatifierPersistence.Storage.t(),
  execution_id :: execution_id(),
  machine :: Statifier.Machine.t(),
  event :: Statifier.Event.t() | event_builder(),
  opts :: [step_opt()]
) ::
  {:ok, StatifierPersistence.Execution.t(), Statifier.MachineState.t()}
  | {:discarded, StatifierPersistence.Execution.t()}
  | {:error, error()}


      


Delivers one external event to an execution, in ADR-0004 decision 3's order (the
moduledoc quotes it).
An event delivered to a terminal execution returns {:discarded, execution} from the
execution record alone, before any position decode. handle_event/2's
{:error, :not_running} arm is the structural backstop for an execution record
whose :active status lies about a terminal stored position: it discards
too, and repairs the record's status to :completed on the way out.
An event delivered to a :needs_migration execution is refused whole with
{:error, {:needs_migration, execution}}, also from the execution record
alone and before any position decode: nothing is appended to the input
log, no effect is executed and nothing is written (ADR-0014 decision 2).
A function_providers: list that does not resolve is refused at the
entry with {:error, {:function_providers, reason}}, before the
serialization strategy is entered: no lock is taken, no position is
loaded and nothing is written. A list that resolves is stamped onto the
loaded position beside routes:, invoke_types: and send_types:
(step_opt/0), so a cond or expr that calls a host function
evaluates on a resumed execution without the host touching the
Statifier.MachineState.t/0.
event may also be a event_builder/0 - a fun the loaded position is
handed, for an event only the position can build or decline. A builder
that declines discards the delivery through the same {:discarded, execution}
arm. The builder runs inside the step, so the execution is marked as in a
step while it runs: a builder that calls a door of this module for the
execution it was handed gets {:error, {:reentrant_step, execution_id}}
from that door, as an executor does (see "A door called from inside its
own executor refuses" above).

  



    

  
    
      
    
    
      unpark(store, execution_id, opts \\ [])



        
          
        

    

  


  

      

          @spec unpark(
  store :: StatifierPersistence.Storage.t(),
  execution_id :: execution_id(),
  opts :: keyword()
) ::
  {:ok, StatifierPersistence.Execution.t()}
  | {:discarded, StatifierPersistence.Execution.t()}
  | {:error, error()}


      


Puts a :needs_migration execution back to :active on the chart it was
already pinned to (ADR-0014 decision 3): the way out of the arm for a host
that decides the execution should go on unmigrated.
The status is the only thing written. The execution goes on at the
position it was parked at, under the content hash it already carried,
with its blobs, metadata and input log as they were; the write is
StatifierPersistence.Storage.update_execution_status/4's, which carries
every other stored field forward. Nothing is replayed: a delivery that was
refused while the execution was parked is delivered again by the host or
not at all.
An :active execution answers {:ok, execution} and nothing is written,
so re-running an interrupted unpark changes nothing. A terminal execution
answers {:discarded, execution}, as fail/4 and cancel/3 do.
opts accepts serialization: only, with cancel/3's default. The call
runs inside the execution's serialization strategy and opens no step span.
It emits [:statifier_persistence, :execution, :lock] for the wait on
that exclusion, as the step seam does, and
[:statifier_persistence, :execution, :unparked] once the section has
returned, only when it wrote :active; an :active, terminal or refused
execution emits no :unparked (ADR-0014's telemetry amendment).

  


        

      


  

    
StatifierPersistence.Executor behaviour
    



      
The seam through which a stepped execution's effects reach the host (ADR-0004
decision 4).
An executor is a module implementing this behaviour, or an arity-2 fun
accepted anywhere a module is. StatifierPersistence.Executions invokes it once
per effect, in the effect list's own order, for every effect the lifecycle
does not consume itself.

      


      
        Summary


  
    Types
  


    
      
        context()

      


        What execute/2 receives alongside each effect: the execution's
caller-supplied id and the content hash of the chart revision it runs -
enough to key idempotency storage and telemetry without another lookup.



    


    
      
        t()

      


        An executor: a module implementing this behaviour, or an arity-2 fun with
execute/2's own signature, accepted anywhere a module is (ADR-0004
decision 4).



    





  
    Callbacks
  


    
      
        execute(effect, context)

      


        Executes one effect against the outside world.



    





      


      
        Types


        


  
    
      
    
    
      context()



        
          
        

    

  


  

      

          @type context() :: %{execution_id: String.t(), content_hash: String.t()}


      


What execute/2 receives alongside each effect: the execution's
caller-supplied id and the content hash of the chart revision it runs -
enough to key idempotency storage and telemetry without another lookup.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: module() | (Statifier.Effect.t(), context() -> :ok | {:error, term()})


      


An executor: a module implementing this behaviour, or an arity-2 fun with
execute/2's own signature, accepted anywhere a module is (ADR-0004
decision 4).

  


        

      

      
        Callbacks


        


  
    
      
    
    
      execute(effect, context)



        
          
        

    

  


  

      

          @callback execute(effect :: Statifier.Effect.t(), context :: context()) ::
  :ok | {:error, term()}


      


Executes one effect against the outside world.
The contract, per ADR-0004 decisions 3 and 4:
	Effects arrive in list order, one call per effect.
	Only the public effect vocabulary (Statifier.Effect.t/0) ever
arrives - never Session instruction tuples (st-ADR-0054 decision 1).
	:done and :budget_exhausted never arrive: the lifecycle consumes
both into execution status itself.
	At-least-once redelivery is the contract: a crash between step and
persist re-drives the same event and re-emits the same effects carrying
identical deterministic keys (st-ADR-0054 decision 3, st-ADR-0059's
timer_counter ordinal). The loop never dedupes; idempotency by that
key is the implementer's.
	The call runs inside the step, before the new position is written, so
a door of StatifierPersistence.Executions called from here for the
same execution answers {:error, {:reentrant_step, execution_id}}
rather than being served (ADR-0004's 2026-09-26 Amendment). A door for
any other execution is served as usual.
	That mark lives in the calling process, so a task the executor spawns
that calls a door for the same execution is not refused: it meets the
serialization strategy, which the step still holds. Under the default
StatifierPersistence.Serialization.AdapterLock the task blocks on the
execution's lock (the Ecto adapter's transaction-scoped advisory lock,
the in-memory adapter's lock table) until the step returns, so an
executor that awaits such a task hangs until its await gives up.
StatifierPersistence.Executions.inputs/2 takes no lock and does not
wait.


  


        

      


  

    
StatifierPersistence.Migration 
    



      
Moving a waiting execution from one chart onto another, on purpose.
An execution is pinned to the chart it started on: its stored row carries
that chart's content hash, and the identity guard refuses to load its
position against any other machine. A migration is the explicit act that
re-pins it. It is decided in this package's ADR-0013
(docs/adr/0013-the-migration-plan.md): a plan is data, one plan per pair
of chart hashes; it is a transform over the engine's position export,
applied by the engine's import on the new machine; it is checked twice,
once against the two machines and once against the execution; and it
either re-pins the execution whole or leaves it as it was.
StatifierPersistence.Migration.Plan is the plan: its struct, its one
JSON-safe map encoding, and the static validation against the two
machines. StatifierPersistence.Executions.migrate/4 applies a plan to
one execution. Nothing in this package migrates an execution because a
chart was saved, created against or published.
Not the table migrations
This namespace is about executions, not tables.
StatifierPersistence.Ecto.Migrations is the schema-migration helper a
host runs to create and upgrade this package's tables; it moves no
execution between charts, and nothing here touches a table's shape.

      




  

    
StatifierPersistence.Migration.Plan 
    



      
A migration plan: how one execution's position crosses from one chart to
another, as data.
ADR-0013 (docs/adr/0013-the-migration-plan.md) decides the plan. This
module implements its decision 1 (the plan's fields and its one map
encoding) and the static half of its decision 3 (the validation against
the two machines). It does not migrate anything and reads no execution;
applying a plan to an execution is Executions' job, not this module's.
This is the plan for moving an execution between charts. It has
nothing to do with StatifierPersistence.Ecto.Migrations, the helper that
creates and upgrades this package's tables.
The fields
A plan names the chart it moves from and the chart it moves to by content
hash, and says how every part of a position crosses between them
(ADR-0013 decision 1):
	:from and :to - the two content hashes.
	:states - a source state id to a target state id. A state the plan does
not name maps to the state of the same id in the to chart, when there is
one.
	:drop - source state ids the plan removes on purpose.
	:history - a source history state id to a target history state id,
with the same default as :states.
	:invocations - one {from_state_id, from_ordinal, to_state_id, to_ordinal} per moved invocation; the ordinal is the engine's
within-state document-order ordinal of an <invoke>, counted from 0.
	:timers - %{keep_mapped: true}, the only value the format admits
(ADR-0013 decision 6).
	:datamodel - an ordered list of {:add, key, value},
{:rename, from_key, to_key} and {:remove, key} on top-level datamodel
keys. A value is a JSON literal, never an expression, and a key that
begins with _ is refused because those are the engine's system
variables.

The struct is the in-memory form. What crosses a package boundary or
reaches storage is the map form to_map/1 writes and from_map/1 reads:
string keys only, an invocation as the four-element list
[from_state_id, from_ordinal, to_state_id, to_ordinal], and a datamodel
operation as an object with an "op" key.
An example
A library hold waits in awaiting_pickup for copy.collected or
pickup.expired. The library then renames that state ready_for_pickup
and gives the routing step before it a transferred outcome leading to a
new state. The plan that moves a waiting hold across that edit renames one
state and adds one datamodel key:
{:ok, plan} =
  Plan.new(
    from: from_hash,
    to: to_hash,
    states: %{"awaiting_pickup" => "ready_for_pickup"},
    datamodel: [{:add, "transfer_branch", nil}]
  )

:ok = Plan.validate(plan, from_machine, to_machine)
In the map form the same plan is:
%{
  "from" => from_hash,
  "to" => to_hash,
  "states" => %{"awaiting_pickup" => "ready_for_pickup"},
  "drop" => [],
  "history" => %{},
  "invocations" => [],
  "timers" => %{"keep_mapped" => true},
  "datamodel" => [%{"op" => "add", "key" => "transfer_branch", "value" => nil}]
}

      


      
        Summary


  
    Types
  


    
      
        content_hash()

      


        A chart's content hash, as Statifier.Machine.Identity writes it.



    


    
      
        datamodel_op()

      


        One operation on a top-level datamodel key.



    


    
      
        field()

      


        A plan field, or :plan for the plan as a whole.



    


    
      
        finding()

      


        One static finding. Each names the offending id.



    


    
      
        invocation()

      


        One moved invocation: {from_state_id, from_ordinal, to_state_id, to_ordinal}.



    


    
      
        literal()

      


        A JSON literal: the only kind of value a datamodel operation carries.



    


    
      
        malformed()

      


        Why new/1 or from_map/1 refused a plan: the field at fault and what is
wrong with it.



    


    
      
        state_id()

      


        An author-written state id.



    


    
      
        t()

      


    





  
    Functions
  


    
      
        from_map(map)

      


        Reads a plan from its map form (ADR-0013 decision 1), refusing a
malformed one exactly as new/1 does.



    


    
      
        new(attrs)

      


        Builds a plan from its fields, refusing a malformed one (ADR-0013
decision 1).



    


    
      
        to_map(plan)

      


        Writes a plan in its map form: the one encoding of a plan (ADR-0013
decision 1).



    


    
      
        validate(plan, from_machine, to_machine)

      


        The static validation: checks a plan against the two compiled machines,
before any execution is read (ADR-0013 decision 3, its first half).



    





      


      
        Types


        


  
    
      
    
    
      content_hash()



        
          
        

    

  


  

      

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


      


A chart's content hash, as Statifier.Machine.Identity writes it.

  



  
    
      
    
    
      datamodel_op()



        
          
        

    

  


  

      

          @type datamodel_op() ::
  {:add, String.t(), literal()}
  | {:rename, String.t(), String.t()}
  | {:remove, String.t()}


      


One operation on a top-level datamodel key.

  



  
    
      
    
    
      field()



        
          
        

    

  


  

      

          @type field() ::
  :plan
  | :from
  | :to
  | :states
  | :drop
  | :history
  | :invocations
  | :timers
  | :datamodel


      


A plan field, or :plan for the plan as a whole.

  



  
    
      
    
    
      finding()



        
          
        

    

  


  

      

          @type finding() ::
  {:identity_mismatch, :from | :to, content_hash(), content_hash() | nil}
  | {:unknown_source, :states | :drop | :history | :invocations, state_id()}
  | {:unknown_target, :states | :history | :invocations, state_id()}
  | {:duplicate_source, state_id()}
  | {:history_mismatch, :states | :history, state_id(), state_id()}
  | {:invocation_out_of_range, :from | :to, state_id(), non_neg_integer(),
     non_neg_integer()}
  | {:duplicate_invocation, :from | :to, {state_id(), non_neg_integer()}}


      


One static finding. Each names the offending id.
	{:identity_mismatch, :from | :to, plan_hash, machine_hash} - the
machine does not carry the identity whose content hash the plan names;
machine_hash is nil for a machine with no identity.

	{:unknown_source, field, state_id} - a source id is not a state of the
from chart.
	{:unknown_target, field, state_id} - a target id is not a state of the
to chart.
	{:duplicate_source, state_id} - a source id appears more than once
across :states, :drop and :history.
	{:history_mismatch, field, source_id, target_id} - a history state is
mapped to a state that is not a history state, or :history names a
state that is not a history state.
	{:invocation_out_of_range, side, state_id, ordinal, invoke_count} -
the ordinal is not one of that state's <invoke> children; side is
:from or :to.
	{:duplicate_invocation, :from | :to, {state_id, ordinal}} - two moved
invocations share a source, or share a target.



  



  
    
      
    
    
      invocation()



        
          
        

    

  


  

      

          @type invocation() :: {state_id(), non_neg_integer(), state_id(), non_neg_integer()}


      


One moved invocation: {from_state_id, from_ordinal, to_state_id, to_ordinal}.

  



  
    
      
    
    
      literal()



        
          
        

    

  


  

      

          @type literal() ::
  nil
  | boolean()
  | number()
  | String.t()
  | [literal()]
  | %{required(String.t()) => literal()}


      


A JSON literal: the only kind of value a datamodel operation carries.

  



  
    
      
    
    
      malformed()



        
          
        

    

  


  

      

          @type malformed() :: {:malformed_plan, field(), term()}


      


Why new/1 or from_map/1 refused a plan: the field at fault and what is
wrong with it.

  



  
    
      
    
    
      state_id()



        
          
        

    

  


  

      

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


      


An author-written state id.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierPersistence.Migration.Plan{
  datamodel: [datamodel_op()],
  drop: [state_id()],
  from: content_hash(),
  history: %{required(state_id()) => state_id()},
  invocations: [invocation()],
  states: %{required(state_id()) => state_id()},
  timers: %{keep_mapped: true},
  to: content_hash()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      from_map(map)



        
          
        

    

  


  

      

          @spec from_map(map()) :: {:ok, t()} | {:error, malformed()}


      


Reads a plan from its map form (ADR-0013 decision 1), refusing a
malformed one exactly as new/1 does.
Keys are strings only; an atom key is an unknown key. "from" and "to"
are required and every other key defaults as in new/1. The input is
what a JSON decoder answers, so a plan a host stored as JSON reads back
unchanged.

  



  
    
      
    
    
      new(attrs)



        
          
        

    

  


  

      

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


      


Builds a plan from its fields, refusing a malformed one (ADR-0013
decision 1).
Takes a keyword list or a map with the struct's atom keys. :from and
:to are required; every other field defaults to the empty plan's value
(:timers to %{keep_mapped: true}). Answers
{:error, {:malformed_plan, field, reason}} naming the first field at
fault: an unknown key, a hash that is not a non-empty string, a state id
that is not a non-empty string, an invocation that is not a four-tuple of
ids and non-negative ordinals, a :timers other than
%{keep_mapped: true}, a datamodel operation of another shape, a
datamodel key that begins with _, or a datamodel value that is not a
JSON literal.
A plan new/1 answers is well-formed, not valid: whether its ids name
states of the two charts is validate/3's question.

  



  
    
      
    
    
      to_map(plan)



        
          
        

    

  


  

      

          @spec to_map(t()) :: %{required(String.t()) => term()}


      


Writes a plan in its map form: the one encoding of a plan (ADR-0013
decision 1).
Every key is a string and every value is JSON-safe: an invocation is the
list [from_state_id, from_ordinal, to_state_id, to_ordinal] and a
datamodel operation is an object whose "op" is "add", "rename" or
"remove". Every field is written, defaults included, so
from_map(to_map(plan)) answers {:ok, plan}.

  



  
    
      
    
    
      validate(plan, from_machine, to_machine)



        
          
        

    

  


  

      

          @spec validate(t(), Statifier.Machine.t(), Statifier.Machine.t()) ::
  :ok | {:error, [finding()]}


      


The static validation: checks a plan against the two compiled machines,
before any execution is read (ADR-0013 decision 3, its first half).
Answers :ok, or {:error, findings} with every finding at once,
never only the first; finding/0 lists them. The checks are: each
machine carries the identity whose content hash the plan names; every
source id in :states, :drop, :history and :invocations is a state
of the from chart; every target id is a state of the to chart; no source
id appears twice across :states, :drop and :history; a history state
maps only to a history state, and :history names only history states;
every invocation's from ordinal is in range of its from state's <invoke>
children and its to ordinal in range of its to state's; and no two
invocations share a source or a target.
It reads the two machines through Statifier.Machine's accessors and
nothing else: it runs no interpreter and reads no position. Whether an
execution's states are all mapped is the second validation's question,
asked at apply.

  


        

      


  

    
StatifierPersistence.PinSource behaviour
    



      
The behaviour a host implements so a pin this package cannot see still
refuses a retirement.
ADR-0012 decision 1 names four things that pin a content hash. Three of
them are rows in this package's own tables and it counts them itself. The
fourth is everything else a host knows about: a pending timer, an address
row, a queue entry - state held outside this package, in a package this one
does not depend on and must not learn about. A pin source is how that state
gets a vote.
The callback
pins/2 is handed a content hash and a context, and answers the source's
own named counts as a map of atom to non-negative integer. The names are the
source's to choose; they travel back to the caller under the source module's
name, so a refusal says which source objected and what it was counting.
The context carries :execution_ids, the ids of the :active executions on
that hash, which the retire call already holds. It is there because a source
such as a timer queue knows executions and never knows content hashes:
handing over the ids is what lets such a source answer without learning this
package's key. A source that does know hashes can ignore the context
entirely.
A source that cannot answer is a refusal, never a zero
A source may raise, and raising is the supported way to say "I could not
answer". "The source could not answer" and "the source answered zero" are
different facts, and collapsing them would retire a pinned chart, so
collect/3 turns a raise into {:error, {module, reason}} and the
host-facing retire door stops there rather than retiring on a count it never
took. Returning anything that is not a map of atom to non-negative integer
is the same kind of failure and gets the same answer.
A source that throws, or exits - a GenServer.call/3 that times out inside
it is the usual case - has not answered either, and is refused the same
way. Each failure keeps its own reason, so a host can tell them apart: see
reason/0.
This package ships no source
There is no implementation of this behaviour in lib/, and mix.exs gains
no dependency for one. A host passes the list of source modules in at the
retire call, and each module is one the host owns.
A migration asks too
StatifierPersistence.Executions.migrate/4 asks the sources a host passes
in its pin_sources: option whether the one execution it migrates has a
pending timer (ADR-0013 decision 6). It hands over the plan's from hash
and that execution's id, alone, in :execution_ids; the execution may be
:active or parked in :needs_migration. A source that cannot answer
refuses the migration exactly as it refuses a retirement.
Two hosts
A durable timer queue, over a loan chart that waits for a copy to come back
and holds a reminder for every loan that is due:
defmodule MyApp.TimerPins do
  @behaviour StatifierPersistence.PinSource

  @impl true
  def pins(_content_hash, %{execution_ids: execution_ids}) do
    %{pending_timers: MyApp.Timers.count_scheduled_for(execution_ids)}
  end
end
A returns table, over the same chart, where a copy's barcode is the address
an incoming return scan is routed to:
defmodule MyApp.AddressPins do
  @behaviour StatifierPersistence.PinSource

  @impl true
  def pins(content_hash, _context) do
    %{addresses: MyApp.Addresses.count_for_chart(content_hash)}
  end
end
Both modules are the host's. Neither is in this package, and this package
names neither except as prose.

      


      
        Summary


  
    Types
  


    
      
        context()

      


        What a source is told besides the content hash.



    


    
      
        counts()

      


        A source's own named counts.



    


    
      
        reason()

      


        Why a source did not answer.



    





  
    Callbacks
  


    
      
        pins(content_hash, context)

      


        Answers this source's named counts for content_hash.



    





  
    Functions
  


    
      
        collect(sources, content_hash, context)

      


        Calls each source in order and collects its counts under its module name.



    





      


      
        Types


        


  
    
      
    
    
      context()



        
          
        

    

  


  

      

          @type context() :: %{execution_ids: [String.t()]}


      


What a source is told besides the content hash.
:execution_ids holds the ids of the :active executions on the hash,
or, when a migration asks, the id of the one execution it migrates.

  



  
    
      
    
    
      counts()



        
          
        

    

  


  

      

          @type counts() :: %{required(atom()) => non_neg_integer()}


      


A source's own named counts.

  



  
    
      
    
    
      reason()



        
          
        

    

  


  

      

          @type reason() ::
  {:raised, Exception.t()}
  | {:thrown, term()}
  | {:exited, term()}
  | {:invalid_return, term()}


      


Why a source did not answer.
	{:raised, exception} - pins/2 raised exception.
	{:thrown, value} - pins/2 threw value.
	{:exited, reason} - pins/2 exited with reason, as a
GenServer.call/3 that times out does.
	{:invalid_return, value} - pins/2 returned value, which is not a
map of atom to non-negative integer.


  


        

      

      
        Callbacks


        


  
    
      
    
    
      pins(content_hash, context)



        
          
        

    

  


  

      

          @callback pins(content_hash :: String.t(), context :: context()) :: counts()


      


Answers this source's named counts for content_hash.
Raise to refuse: a source that cannot answer must not answer zero. A throw
or an exit refuses too.

  


        

      

      
        Functions


        


  
    
      
    
    
      collect(sources, content_hash, context)



        
          
        

    

  


  

      

          @spec collect([module()], String.t(), context()) ::
  {:ok, %{required(module()) => counts()}} | {:error, {module(), reason()}}


      


Calls each source in order and collects its counts under its module name.
Answers {:ok, %{module => counts}} when every source answered, and
{:error, {module, reason}} at the first source that raised, threw, exited
or returned anything but a map of atom to non-negative integer, where
reason is {:raised, exception}, {:thrown, value}, {:exited, reason}
or {:invalid_return, value} (reason/0). An empty source list answers
{:ok, %{}}.
The first failure stops the walk: the retirement is already refused, and the
remaining sources' counts cannot change that.

  


        

      


  

    
StatifierPersistence.Retention 
    



      
Clearing what a finished execution leaves behind (ADR-0016).
An execution that has ended still stores its last position blob and,
on an adapter that keeps one, its whole input log (ADR-0010) - the
host's own event data, at rest, for the life of the store. prune/3
clears both for every execution that ended before a cutoff the host
names, and keeps the execution row itself: its status, its failure,
its metadata, its answer and its end stamp stay, so the drained query
still counts it, a parent can still read a child's answer, and the
execution id stays taken.
There is no clock here. The cutoff is a DateTime.t/0 the host
computes from its own policy; nothing in this module takes a duration,
defaults a window, or runs on a schedule (ADR-0012 decision 7). Which
rows a host may delete on its own, and which it must not, is
docs/retention.md.

      


      
        Summary


  
    Types
  


    
      
        batch_counts()

      


        What prune/3 answers for single_batch: true: one batch's own counts
plus whether another call may find more.



    


    
      
        prune_opt()

      


        Options prune/3 accepts.



    





  
    Functions
  


    
      
        prune(store, cutoff, opts \\ [])

      


        Clears the position blob and the input log of every execution that
ended before cutoff, in batches, and answers what it cleared.



    





      


      
        Types


        


  
    
      
    
    
      batch_counts()



        
          
        

    

  


  

      

          @type batch_counts() :: %{
  executions: non_neg_integer(),
  position_blobs: non_neg_integer(),
  inputs: non_neg_integer(),
  more?: boolean()
}


      


What prune/3 answers for single_batch: true: one batch's own counts
plus whether another call may find more.

  



  
    
      
    
    
      prune_opt()



        
          
        

    

  


  

      

          @type prune_opt() ::
  {:batch_size, pos_integer()}
  | {:scope, StatifierPersistence.Storage.Adapter.prune_scope()}
  | {:single_batch, boolean()}


      


Options prune/3 accepts.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      prune(store, cutoff, opts \\ [])



        
          
        

    

  


  

      

          @spec prune(
  store :: StatifierPersistence.Storage.t(),
  cutoff :: DateTime.t(),
  opts :: [prune_opt()]
) ::
  {:ok, StatifierPersistence.Storage.Adapter.prune_counts() | batch_counts()}
  | {:error, StatifierPersistence.Storage.error()}


      


Clears the position blob and the input log of every execution that
ended before cutoff, in batches, and answers what it cleared.
An execution is pruned when its status is :completed, :failed or
:cancelled and its ended_at is set and strictly before cutoff.
An execution with no end stamp is never touched, and neither is one
whose row carries a stamp but was written back to a status that is not
terminal. The execution row stays; see the moduledoc for what it keeps.
Answers {:ok, counts} summed over every batch: executions pruned,
position_blobs nulled among them, and input log rows deleted. It is
idempotent: a second call with the same cutoff answers zeros, because
an execution with nothing left to clear is not selected again - unless
a row another transaction held locked was skipped (on Postgres), which
a later call then takes (see :single_batch below).
Each batch is one atomic unit in the adapter and commits on its own,
unless a caller's transaction encloses the call (see below).
So an {:error, reason} from a later batch leaves the earlier batches
pruned, and calling again with the same cutoff carries on from where
the failed batch stopped.
{:error, :execution_pruning_unsupported} for a store whose adapter
does not declare the capability
(StatifierPersistence.Storage.execution_pruning_supported?/1),
before anything is read.
{:error, :unscoped_adapter} when :scope is given and the store's
adapter cannot confine a batch to it - the in-memory adapter is one -
before anything is cleared.
Raises ArgumentError when cutoff is not a DateTime.t/0 - a
duration, a number of days or a Date included - when :batch_size
is not a positive integer, and when :scope is not a non-empty keyword
list of distinct columns with no nil value.
Options
	:batch_size - at most how many executions one batch prunes.
Defaults to 500. Smaller batches hold shorter
transactions; the answer is the same.
	:scope - a keyword list of column equalities, such as
[tenant_id: "tenant-a"], that confines the prune to the rows
holding every one of them. Every batch's selection, input log check,
input log delete and position blob update carries the equalities, so
a prune run inside one partition's transaction reads and writes no
row of another. On StatifierPersistence.Storage.Ecto the columns
are ones the host placed with :leading_columns. Left out, the prune
covers the whole store, as it always has. nil is refused rather
than read as IS NULL, because an equality with NULL matches no
row.
	:single_batch - false (the default) drains every batch as before.
true runs exactly one batch and answers that batch's own counts
plus more?: true when the batch took as many executions as
batch_size: allows, so another call may find more; false when it
took fewer, the same point where the default drain stops. When the
last due batch holds exactly batch_size: executions, that call
answers more?: true and the next one answers zeros with more?: false. A row another transaction holds locked (on Postgres) is
skipped, not waited on, so it is left for a later call either way.

Inside a transaction of your own
Each batch is its own transaction only when nothing encloses it. On
StatifierPersistence.Storage.Ecto a batch's transaction joins a
caller's enclosing transaction, so prune/3 called inside one runs the
whole drain - every batch - as one transaction that commits or rolls
back with the caller's. :batch_size then bounds each batch's
statements, not the transaction.
For one bounded transaction per batch - for example one that first sets
a partition's context - call prune/3 with single_batch: true inside
each of your transactions, and call again while more? is true:
def prune_tenant(store, cutoff, tenant_id) do
  batch =
    Repo.transaction(fn ->
      # set the tenant's context for this transaction here, then:
      opts = [scope: [tenant_id: tenant_id], single_batch: true]

      case Retention.prune(store, cutoff, opts) do
        {:ok, counts} -> counts
        {:error, reason} -> Repo.rollback(reason)
      end
    end)

  with {:ok, %{more?: true}} <- batch do
    prune_tenant(store, cutoff, tenant_id)
  end
end
It answers {:ok, counts} for the last batch, more?: false, or the
first {:error, reason}, with every earlier batch committed.

  


        

      


  

    
StatifierPersistence.Serialization behaviour
    



      
The per-execution serialization strategy behaviour (ADR-0004 decision 5):
the seam through which concurrent deliveries to one execution are ordered.
StatifierPersistence.Executions runs its whole fetch-to-persist tail inside
with_execution/3, so the ordering guarantee lives in the strategy, not in
the loop. Strategy selection is a StatifierPersistence.Executions option on
create/4, step/5, and fail/4 - serialization: {module, config} -
defaulting to {StatifierPersistence.Serialization.AdapterLock, store},
which delegates to the storage adapter's optional
StatifierPersistence.Storage.Adapter.lock_execution/3. A host that orders
deliveries some other way (a single job-queue consumer per execution id, for
one) swaps the strategy without touching the loop: the guarantee moves,
the API does not.

      


      
        Summary


  
    Callbacks
  


    
      
        with_execution(config, execution_id, fun)

      


        Runs fun under this strategy's per-execution exclusion for execution_id,
returning {:ok, fun.()} or the strategy's own refusal.



    





      


      
        Callbacks


        


  
    
      
    
    
      with_execution(config, execution_id, fun)



        
          
        

    

  


  

      

          @callback with_execution(config :: term(), execution_id :: String.t(), fun :: (-> result)) ::
  {:ok, result} | {:error, term()}
when result: var


      


Runs fun under this strategy's per-execution exclusion for execution_id,
returning {:ok, fun.()} or the strategy's own refusal.
The guarantee a strategy must provide: for one execution_id, two with_execution/3
bodies never overlap, and completed bodies are observed in execution
order - a body that finishes before another starts is durable before the
later body loads. It explicitly does NOT promise cross-execution ordering or
fairness: bodies for different execution ids may interleave freely, and a
contended execution id may serve waiters in any order.

  


        

      


  

    
StatifierPersistence.Serialization.AdapterLock 
    



      
The default StatifierPersistence.Serialization strategy (ADR-0004
decision 5): per-execution ordering as the storage adapter's own lock.
Its config is the StatifierPersistence.Storage handle itself.
with_execution/3 delegates to the adapter's optional
StatifierPersistence.Storage.Adapter.lock_execution/3 when the adapter
exports it, and refuses with {:error, {:serialization, :not_supported}}
when it does not - an adapter without a lock provides no ordering, and
a silent fallback here would be the loop pretending otherwise.

      




  

    
StatifierPersistence.Storage 
    



      
The guarded entry point from a storage adapter to a
Statifier.MachineState.t().
Every load runs through load_position/3 or load_execution_position/3, and
every load is checked against the exact chart revision that produced the
stored position (ADR-0003 decision 2). No adapter callback ever holds
both the stored identity and a caller-supplied Statifier.Machine.t() at
the same time (StatifierPersistence.Storage.Adapter's moduledoc), so
the guard cannot be skipped or weakened per adapter - it lives here,
above every one of them, and nowhere else in this package decodes a
position blob.
Every writer taking a machine or machine state - save_chart/3,
save_position/3, insert_execution/5, update_execution/5 - derives a chart's
content_hash and identity_blob from Machine.identity/1 on the
machine it is given - never from a caller-supplied value - and refuses an
unidentified machine with {:error, :unidentified_chart} rather than
writing a row a later load has no way to check.
A chart is keyed by that content_hash and by nothing else. No tenant,
namespace, or host scope takes part in the key, so two tenants that store
byte-identical charts share one chart row: the hash is a content address,
saving the same one twice is :ok, and it does not duplicate the row
(StatifierPersistence.Storage.Adapter's save_chart/2 contract). The
hash answers which chart these bytes are, never who stored them.
A multi-tenant host therefore tenant-qualifies its own per-chart rows, in
its own tables, rather than expecting this package to do it. The package
stores nothing per tenant; an execution's opaque metadata map (ADR-0006) is
where a host tags an execution with the scope it already keys its own tables by,
and any narrower scoping stays the host's.
Folding a namespace into the hash would change what a chart's identity
is, and that is Statifier.Machine.identity/1's question - statifier-ex's
contract, not this package's. Nothing here proposes it, and this package
offers no option to do it.
Every execution writer - insert_execution/5, update_execution/5,
update_execution_status/4 - stamps ended_at on the record it writes
when the status it writes is terminal (:completed, :failed or
:cancelled), with DateTime.utc_now/0, and leaves it nil otherwise.
The adapter keeps a stamp already stored
(StatifierPersistence.Storage.Adapter.update_execution/2), so the
stamp an execution carries is the time of the first terminal write its
row took while it had none, and no later write moves it. A write that
is not terminal - write_tree_migration/2's re-pins and parks, and an
update_execution/5 or update_execution_status/4 putting a row back
to :active - never clears one, so a row can carry a stamp while its
status is not terminal.
Every function here returns an error tuple instead of throwing; nothing
in this module ever downgrades a failure to a default value.
This module is also the storage seam's telemetry site (ADR-0009 decision
3): every adapter callback below is timed and reported as
[:statifier_persistence, :adapter, :call], and every identity refusal
	the guard's own and every writer's - as
[:statifier_persistence, :identity, :refused]. Both are built by
StatifierPersistence.Telemetry; see docs/telemetry.md for the
contract.


      


      
        Summary


  
    Types
  


    
      
        error()

      


        This facade's error vocabulary: an adapter's own arms plus Statifier's
own unflattened blob-decode and identity arms (ADR-0003 decision 4).
Every arm is returned, none is collapsed into a default.



    


    
      
        execution_write_opt()

      


        Options the execution writers (insert_execution/5, update_execution/5) accept



    


    
      
        input()

      


        One decoded input log entry (ADR-0010 decision 2), as list_inputs/2
returns it: the adapter's stored record with its opaque input_blob
decoded back into the %Statifier.Event{} the interpreter saw.



    


    
      
        t()

      


    


    
      
        tree_write()

      


        One write of a tree migration, as write_tree_migration/2 takes it
(ADR-0015 decision 3): a re-pin of an execution onto the machine state
it is handed, with its linkage pin's new content_hash or nil when it
carries no linkage, or a park.



    





  
    Functions
  


    
      
        append_input(store, execution_id, door, event)

      


        Appends event to execution_id's input log at door, returning the ordinal
the adapter assigned (ADR-0010 decisions 2 and 3).



    


    
      
        chart_retirement_supported?(store)

      


        Whether a chart can be tombstoned in store (ADR-0012 decision 6).



    


    
      
        check_chart_retired(store, machine)

      


        Answers the retired arm for machine's own content hash without
writing anything: :ok, or {:error, {:chart_retired, info}}
(ADR-0012 decision 6).



    


    
      
        check_metadata(store, opts)

      


        Validates a writer's metadata: option against store's adapter without
writing anything: :ok, or {:error, :metadata_unsupported} for a
non-empty map an adapter cannot store (ADR-0006 decision 3).



    


    
      
        child_listing_supported?(store)

      


        Whether store's adapter can list executions by a metadata match (ADR-0008
decision 5).



    


    
      
        content_hash_query_supported?(store)

      


        Whether store's adapter can answer the drained query (ADR-0012
decision 3).



    


    
      
        count_executions_by_content_hash(store, content_hash)

      


        Counts the executions on content_hash, per stored arm (ADR-0012
decision 3).



    


    
      
        execution_outcome_supported?(store)

      


        Whether store's adapter can store an execution's own outcome_blob (sp-t57,
ruling C3).



    


    
      
        execution_pruning_supported?(store)

      


        Whether store's adapter can prune finished executions (ADR-0016).



    


    
      
        execution_states_supported?(store)

      


        Whether store's adapter can answer the indexed status projection
(sp-t57, ruling C5).



    


    
      
        fetch_chart(store, content_hash)

      


        Fetches the chart stored under content_hash.



    


    
      
        fetch_execution(store, execution_id)

      


        Fetches the execution record stored under execution_id.



    


    
      
        input_log_supported?(store)

      


        Whether store's adapter keeps an execution's input log (ADR-0010 decision 1).



    


    
      
        insert_execution(store, execution_id, machine_state, status, opts \\ [])

      


        Inserts an execution record for execution_id, keyed by the content hash and identity
envelope of machine_state.machine's own Machine.identity/1 - never a
caller-supplied hash - and refusing an unidentified machine with
{:error, :unidentified_chart} before calling the adapter.



    


    
      
        list_active_execution_ids_by_content_hash(store, content_hash)

      


        Lists the ids of the :active executions on content_hash (ADR-0012
decision 4).



    


    
      
        list_execution_ids_by_content_hash(store, content_hash, statuses)

      


        Lists the ids of the executions on content_hash whose stored status
is one of statuses (ADR-0017 decision 8).



    


    
      
        list_execution_states_by_metadata(store, metadata)

      


        The indexed status projection over the same match
list_executions_by_metadata/2 takes (sp-t57, ruling C5).



    


    
      
        list_executions_by_metadata(store, metadata)

      


        Lists the executions whose stored metadata contains every key/value pair in
metadata (ADR-0008 decision 5).



    


    
      
        list_inputs(store, execution_id)

      


        Lists execution_id's whole input log in ascending seq, decoded (ADR-0010
decision 2).



    


    
      
        load_execution_position(store, execution_id, machine)

      


        Fetches the execution stored under execution_id and rebuilds its position into a
Statifier.MachineState.t() walking machine, refusing a chart-revision
mismatch instead of silently resuming the wrong configuration.



    


    
      
        load_position(store, session_id, machine)

      


        Fetches the position stored for session_id and rebuilds it into a
Statifier.MachineState.t() walking machine, refusing a chart-revision
mismatch instead of silently resuming the wrong configuration.



    


    
      
        metadata_supported?(store)

      


        Whether store's adapter can store an execution's opaque metadata map
(ADR-0006 decision 3).



    


    
      
        new(adapter, opts)

      


        Initializes adapter with opts and returns the handle every other
function in this module takes as its first argument.



    


    
      
        prune_executions(store, cutoff, limit, scope \\ [])

      


        Prunes one batch of at most limit finished executions that ended
before cutoff (ADR-0016, the facade half of
StatifierPersistence.Storage.Adapter.prune_executions/4).



    


    
      
        retire_chart(store, content_hash, opts \\ [])

      


        Retires the chart on content_hash over this package's own tables
(ADR-0012 decisions 5 and 6).



    


    
      
        save_chart(store, machine, chart_blob)

      


        Stores chart_blob under the content hash and identity envelope of
machine's own Machine.identity/1 - never a caller-supplied hash.



    


    
      
        save_position(store, session_id, machine_state)

      


        Encodes machine_state with Position.to_binary/1 and stores it under
session_id, keyed by the content hash and identity envelope of
machine_state.machine's own Machine.identity/1 - never a
caller-supplied hash, so a caller cannot store a position under a hash
that disagrees with its blob.



    


    
      
        tree_migration_supported?(store)

      


        Whether store's adapter can write a tree migration as one unit
(ADR-0015 decision 3).



    


    
      
        update_execution(store, execution_id, machine_state, status, opts \\ [])

      


        Overwrites the execution stored under execution_id with a full record derived the
same way insert_execution/5 derives one: identity always from
machine_state.machine's own Machine.identity/1, refusal of an
unidentified machine, position_blob encoded under position: :persist
(the default).



    


    
      
        update_execution_status(store, execution_id, status, opts \\ [])

      


        Overwrites only the status and failure of the execution stored under execution_id,
carrying every other stored field - both blobs included - forward
verbatim.



    


    
      
        write_tree_migration(store, writes)

      


        Writes a tree migration's re-pins and parks as one unit: every write
lands or none does (ADR-0015 decision 3, the facade half of
StatifierPersistence.Storage.Adapter.write_tree_migration/2).



    





      


      
        Types


        


  
    
      
    
    
      error()



        
          
        

    

  


  

      

          @type error() ::
  StatifierPersistence.Storage.Adapter.error()
  | :not_a_statifier_blob
  | :unidentified_chart
  | :execution_position_missing
  | :metadata_unsupported
  | :child_listing_unsupported
  | :execution_outcome_unsupported
  | :execution_states_unsupported
  | :content_hash_query_unsupported
  | :chart_retirement_unsupported
  | :tree_migration_unsupported
  | :execution_pruning_unsupported
  | {:unsupported_format_version, term()}
  | {:identity_mismatch, Statifier.Machine.Identity.t(),
     Statifier.Machine.Identity.t() | nil}


      


This facade's error vocabulary: an adapter's own arms plus Statifier's
own unflattened blob-decode and identity arms (ADR-0003 decision 4).
Every arm is returned, none is collapsed into a default.

  



  
    
      
    
    
      execution_write_opt()



        
          
        

    

  


  

      

          @type execution_write_opt() ::
  {:failure, String.t() | nil}
  | {:position, :persist | :skip}
  | {:metadata, StatifierPersistence.Storage.Adapter.metadata()}
  | {:outcome_blob, binary() | nil}


      


Options the execution writers (insert_execution/5, update_execution/5) accept:
	failure: - the short reason stored on a :failed execution; defaults to
nil.
	position: - :persist (the default) encodes the given machine state
with Position.to_binary/1 and stores it as the execution's position_blob;
:skip stores nil on insert and carries the currently stored blob
forward verbatim on update.
	metadata: - insert_execution/5 only: the optional opaque map of host
identities stored beside the execution (ADR-0006 decision 1), defaulting to
%{}. It is write-once - update_execution/5 and update_execution_status/4
carry the stored map forward and accept no metadata: of their own.
	outcome_blob: - update_execution_status/4 only: the execution's own opaque
answer, written once when it reaches a terminal status. Defaults to
nil, which carries the stored value forward rather than clearing it,
so every other writer leaves an answer already recorded alone.


  



  
    
      
    
    
      input()



        
          
        

    

  


  

      

          @type input() :: %{
  execution_id: StatifierPersistence.Storage.Adapter.execution_id(),
  seq: StatifierPersistence.Storage.Adapter.seq(),
  door: StatifierPersistence.Storage.Adapter.door(),
  event: Statifier.Event.t() | nil
}


      


One decoded input log entry (ADR-0010 decision 2), as list_inputs/2
returns it: the adapter's stored record with its opaque input_blob
decoded back into the %Statifier.Event{} the interpreter saw.
A nil event is the closed marker the cap wrote (decision 6) and
nothing else. door is one of StatifierPersistence.Executions.entry/0's
seven atoms, as its string - the key decision 8's replay mapping is
written against.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierPersistence.Storage{
  adapter: module(),
  opts: StatifierPersistence.Storage.Adapter.opts()
}


      



  



  
    
      
    
    
      tree_write()



        
          
        

    

  


  

      

          @type tree_write() ::
  {:repin, StatifierPersistence.Storage.Adapter.execution_id(),
   Statifier.MachineState.t(),
   StatifierPersistence.Storage.Adapter.content_hash() | nil}
  | {:park, StatifierPersistence.Storage.Adapter.execution_id()}


      


One write of a tree migration, as write_tree_migration/2 takes it
(ADR-0015 decision 3): a re-pin of an execution onto the machine state
it is handed, with its linkage pin's new content_hash or nil when it
carries no linkage, or a park.

  


        

      

      
        Functions


        


  
    
      
    
    
      append_input(store, execution_id, door, event)



        
          
        

    

  


  

      

          @spec append_input(
  store :: t(),
  execution_id :: StatifierPersistence.Storage.Adapter.execution_id(),
  door :: atom(),
  event :: Statifier.Event.t()
) ::
  {:ok, StatifierPersistence.Storage.Adapter.seq()}
  | :not_supported
  | {:error, error()}


      


Appends event to execution_id's input log at door, returning the ordinal
the adapter assigned (ADR-0010 decisions 2 and 3).
This is the encode site: the %Statifier.Event{} the interpreter was
handed crosses the adapter seam as an opaque input_blob, encoded here
with :erlang.term_to_binary/1 in exactly outcome_blob's established
shape. ADR-0003 decision 1 therefore stays true word for word - an
adapter sees binaries, strings and an ordinal, never a Statifier
struct - and this package mints no serialization format of its own.
:not_supported for an adapter that keeps no log, without calling the
adapter at all. {:error, :input_log_full} once the execution's log has
closed itself at the host's cap (decision 6): that arm refuses the
append and never the step, and the caller carries on.
door is a StatifierPersistence.Executions.entry/0 atom - the fixed
vocabulary of public doors, stored as its string.

  



  
    
      
    
    
      chart_retirement_supported?(store)



        
          
        

    

  


  

      

          @spec chart_retirement_supported?(store :: t()) :: boolean()


      


Whether a chart can be tombstoned in store (ADR-0012 decision 6).
True when the adapter exports the optional
StatifierPersistence.Storage.Adapter.supports_chart_retirement?/1
and it answers true for these opts - the same shape
metadata_supported?/1 checks, asked of the store rather than of the
adapter module, because migration V07 makes the two chart blob columns
nullable only on Postgres.
Public for content_hash_query_supported?/1's reason: a host plans a
retirement before it asks for one, and learning that this store cannot
carry a tombstone is worth learning then rather than at the refusal.

  



  
    
      
    
    
      check_chart_retired(store, machine)



        
          
        

    

  


  

      

          @spec check_chart_retired(store :: t(), machine :: Statifier.Machine.t()) ::
  :ok | {:error, error()}


      


Answers the retired arm for machine's own content hash without
writing anything: :ok, or {:error, {:chart_retired, info}}
(ADR-0012 decision 6).
The hash is derived from Machine.identity/1, never supplied by the
caller, exactly as save_chart/3 derives it. A machine carrying no
identity is :ok: there is no hash to have retired, and the writers'
own :unidentified_chart refusal is the one that belongs to that
case.
Every answer other than the retired arm is :ok. A hash never stored
is not a retired hash - :chart_not_found keeps the meaning decision
6 gave it - and an adapter failure is the write's to report, not this
check's, which is why this function narrows to the one arm it exists
to see rather than forwarding whatever it read.
Public for the reason check_metadata/2 is: a caller with work to do
before the write must not do it for a create that will be refused.
StatifierPersistence.Executions.create/4 runs it ahead of
Statifier.Interpreter.initialize/2, so an execution on a retired
chart fires no effect on its way to the refusal, and again under the
execution's exclusion before the insert; migrate/4 and
migrate_tree/4 likewise read the to hash twice (ADR-0012's
2026-09-28 Amendment). On StatifierPersistence.Storage.Ecto over
Postgres the narrow read below takes the hash's shared advisory lock,
which a caller inside a transaction holds until it ends, and which a
retirement takes exclusively.
The read does not transfer the chart's bytes when the adapter declares
the optional
StatifierPersistence.Storage.Adapter.supports_retired_info?/1: the
check then asks
StatifierPersistence.Storage.Adapter.fetch_retired_info/2, which
reads the tombstone alone, so its cost does not grow with the chart.
An adapter that does not declare it is answered through
fetch_chart/2 instead - the same answer, reading the whole row.

  



  
    
      
    
    
      check_metadata(store, opts)



        
          
        

    

  


  

      

          @spec check_metadata(store :: t(), opts :: [execution_write_opt()]) ::
  :ok | {:error, error()}


      


Validates a writer's metadata: option against store's adapter without
writing anything: :ok, or {:error, :metadata_unsupported} for a
non-empty map an adapter cannot store (ADR-0006 decision 3).
insert_execution/5 runs this check itself, so a caller writing through the
facade alone never needs it. It is public for the caller that has work to
do before the write and must not do it for a create that will be
refused: StatifierPersistence.Executions.create/4 runs it ahead of
Statifier.Interpreter.initialize/2 so no effect is executed for an execution
whose metadata cannot be stored - the same reason insert_execution/5's
identity refusal runs before the position encode. Raises ArgumentError
on a malformed option, exactly as the writers do.

  



  
    
      
    
    
      child_listing_supported?(store)



        
          
        

    

  


  

      

          @spec child_listing_supported?(store :: t()) :: boolean()


      


Whether store's adapter can list executions by a metadata match (ADR-0008
decision 5).
True when the adapter exports the optional
StatifierPersistence.Storage.Adapter.list_executions_by_metadata/2 and
metadata_supported?/1 holds for this store. This is the predicate
list_executions_by_metadata/2 consults for its own refusal-at-open, exposed
because a caller with work to do before the query - such as
StatifierPersistence.Driver refusing to start a child it could never
enumerate for cancellation - wants the answer before it acts.
The metadata conjunct is not belt and braces. A metadata match is a
query over stored metadata, so an adapter that declares it cannot
support metadata (ADR-0006 decision 3) cannot answer one either, and an
adapter whose declaration is conditional - the shipped Ecto adapter says
false off Postgres, where the containment SQL does not parse - is
otherwise reported as able to list purely because the function is
compiled into it. Exported and able are different questions and this is
the one callers ask (sp-11w).

  



  
    
      
    
    
      content_hash_query_supported?(store)



        
          
        

    

  


  

      

          @spec content_hash_query_supported?(store :: t()) :: boolean()


      


Whether store's adapter can answer the drained query (ADR-0012
decision 3).
True when the adapter exports the optional
StatifierPersistence.Storage.Adapter.supports_content_hash_query?/1
and it answers true - the same shape metadata_supported?/1 checks.
Public because a host asks it before it plans a retirement: a chart is
retired against the counts this query takes, so a store that cannot
answer it cannot retire a chart, and that is worth learning before the
sweep rather than at the refusal.

  



  
    
      
    
    
      count_executions_by_content_hash(store, content_hash)



        
          
        

    

  


  

      

          @spec count_executions_by_content_hash(
  store :: t(),
  content_hash :: StatifierPersistence.Storage.Adapter.content_hash()
) ::
  {:ok, StatifierPersistence.Storage.Adapter.execution_counts()}
  | {:error, error()}


      


Counts the executions on content_hash, per stored arm (ADR-0012
decision 3).
Delegates to the adapter's optional
StatifierPersistence.Storage.Adapter.count_executions_by_content_hash/2
when content_hash_query_supported?/1 is true; returns
{:error, :content_hash_query_unsupported} otherwise, without calling
the adapter at all.
A hash this store has never seen answers zeros, not a not-found arm:
the question is how much traffic a chart carries, and none is a
number.
The five arm keys - active, needs_migration, completed, failed
and cancelled, the stored statuses of
StatifierPersistence.Storage.Adapter.execution_status/0 - count
execution rows on the hash; needs_migration is not terminal
(ADR-0014 decision 4). children counts the durable-child linkage pins
naming it whose parent execution is :active or :needs_migration
(ADR-0012 decision 1, as ADR-0014 decision 4 reads it), which is a
different population and can be non-zero for a hash with no execution
row of its own in any arm.
The answer is not a retirability test (ADR-0012's consequences say so
in full): it reports the three terminal arms, which never block a
retirement, and it leaves out the position rows and the host's own pin
sources, which do.

  



  
    
      
    
    
      execution_outcome_supported?(store)



        
          
        

    

  


  

      

          @spec execution_outcome_supported?(store :: t()) :: boolean()


      


Whether store's adapter can store an execution's own outcome_blob (sp-t57,
ruling C3).
True when the adapter exports the optional
StatifierPersistence.Storage.Adapter.supports_execution_outcome?/1 and it
answers true - the same shape metadata_supported?/1 checks. This is
half of StatifierPersistence.Driver.start_child_at/6's refusal at
open: a fan-out child whose answer could never be read back could never
settle its invocation.

  



  
    
      
    
    
      execution_pruning_supported?(store)



        
          
        

    

  


  

      

          @spec execution_pruning_supported?(store :: t()) :: boolean()


      


Whether store's adapter can prune finished executions (ADR-0016).
True when the adapter exports the optional
StatifierPersistence.Storage.Adapter.supports_execution_pruning?/1
and StatifierPersistence.Storage.Adapter.prune_executions/4 and the
first answers true - the shape tree_migration_supported?/1 checks.

  



  
    
      
    
    
      execution_states_supported?(store)



        
          
        

    

  


  

      

          @spec execution_states_supported?(store :: t()) :: boolean()


      


Whether store's adapter can answer the indexed status projection
(sp-t57, ruling C5).
True when the adapter exports the optional
StatifierPersistence.Storage.Adapter.list_execution_states_by_metadata/2
and metadata_supported?/1 holds - the same pair
child_listing_supported?/1 checks, and for the same reason: the
projection is the same metadata match, narrowed to three columns. The
other half of start_child_at/6's refusal at open.

  



  
    
      
    
    
      fetch_chart(store, content_hash)



        
          
        

    

  


  

      

          @spec fetch_chart(
  store :: t(),
  content_hash :: StatifierPersistence.Storage.Adapter.content_hash()
) ::
  {:ok, StatifierPersistence.Storage.Adapter.chart_record()} | {:error, error()}


      


Fetches the chart stored under content_hash.
A tombstoned hash answers {:error, {:chart_retired, info}} carrying
who retired it and when, never :chart_not_found (ADR-0012 decision
6): a host that asked for the removal reads its own decision back
rather than a miss it would debug as data loss. :chart_not_found
keeps its meaning exactly - never stored, as against stored and
retired.

  



  
    
      
    
    
      fetch_execution(store, execution_id)



        
          
        

    

  


  

      

          @spec fetch_execution(
  store :: t(),
  execution_id :: StatifierPersistence.Storage.Adapter.execution_id()
) ::
  {:ok, StatifierPersistence.Storage.Adapter.execution_record()}
  | {:error, error()}


      


Fetches the execution record stored under execution_id.

  



  
    
      
    
    
      input_log_supported?(store)



        
          
        

    

  


  

      

          @spec input_log_supported?(store :: t()) :: boolean()


      


Whether store's adapter keeps an execution's input log (ADR-0010 decision 1).
True when the adapter exports the optional
StatifierPersistence.Storage.Adapter.supports_input_log?/1 and it
answers true - the same shape metadata_supported?/1 checks. Nothing
refuses on it: an adapter that keeps no log runs every chart exactly as
it did before ADR-0010, and this predicate is public so a host that
needs a replayable execution can find out whether it will get one before it
drives one.

  



    

  
    
      
    
    
      insert_execution(store, execution_id, machine_state, status, opts \\ [])



        
          
        

    

  


  

      

          @spec insert_execution(
  store :: t(),
  execution_id :: StatifierPersistence.Storage.Adapter.execution_id(),
  machine_state :: Statifier.MachineState.t(),
  status :: StatifierPersistence.Storage.Adapter.execution_status(),
  opts :: [execution_write_opt()]
) :: :ok | {:error, error()}


      


Inserts an execution record for execution_id, keyed by the content hash and identity
envelope of machine_state.machine's own Machine.identity/1 - never a
caller-supplied hash - and refusing an unidentified machine with
{:error, :unidentified_chart} before calling the adapter.
Writers always take a MachineState: even an execution failed at creation has
one, because Statifier.Interpreter.initialize/2 cannot fail (ADR-0004
decision 1). Under position: :persist (the default) the state is
encoded with Position.to_binary/1 and stored as the execution's
position_blob; under position: :skip the blob is stored nil - the
arm for an execution with no quiescent position to store. Uniqueness comes from
the adapter's insert_execution/2 :execution_exists refusal, not a pre-check here.
metadata: is the optional opaque map of host identities ADR-0006
decision 1 grants, defaulting to %{}. Create is the only place it is
set. This function is where the refusal-at-open lives: a non-empty map
for an adapter that does not export
StatifierPersistence.Storage.Adapter.supports_metadata?/1 (or whose
answer is false) returns {:error, :metadata_unsupported} before any
write, and an empty or absent map is never refused. A map that is not a
map of string keys raises ArgumentError: the shape is the one thing
ADR-0006 decision 1 does validate, and a malformed option is a caller
bug, not a storage event.
The map carries host identities only, never personal data (ADR-0006
decision 2). :blob_type encryption reaches the three blob columns and
not this map, so a name, an email address, or a card number filed here is
at rest in the clear. Nothing in this package can enforce that - the map
is opaque - so the contract states it and the host keeps it.

  



  
    
      
    
    
      list_active_execution_ids_by_content_hash(store, content_hash)



        
          
        

    

  


  

      

          @spec list_active_execution_ids_by_content_hash(
  store :: t(),
  content_hash :: StatifierPersistence.Storage.Adapter.content_hash()
) ::
  {:ok, [StatifierPersistence.Storage.Adapter.execution_id()]}
  | {:error, error()}


      


Lists the ids of the :active executions on content_hash (ADR-0012
decision 4).
Delegates to the adapter's optional
StatifierPersistence.Storage.Adapter.list_active_execution_ids_by_content_hash/2
under the same capability count_executions_by_content_hash/2 checks;
returns {:error, :content_hash_query_unsupported} otherwise, without
calling the adapter at all.
It is public because it is what a host building a pin source's context
by hand would otherwise have no way to ask for, and
StatifierPersistence.Executions.retire_chart/4 asks it on a host's
behalf on every retirement. A hash this store has never seen answers
{:ok, []}.

  



  
    
      
    
    
      list_execution_ids_by_content_hash(store, content_hash, statuses)



        
          
        

    

  


  

      

          @spec list_execution_ids_by_content_hash(
  store :: t(),
  content_hash :: StatifierPersistence.Storage.Adapter.content_hash(),
  statuses :: [StatifierPersistence.Storage.Adapter.execution_status(), ...]
) ::
  {:ok, [StatifierPersistence.Storage.Adapter.execution_id()]}
  | {:error, error()}


      


Lists the ids of the executions on content_hash whose stored status
is one of statuses (ADR-0017 decision 8).
statuses is a non-empty list of the stored statuses of
StatifierPersistence.Storage.Adapter.execution_status/0; anything
else raises ArgumentError before the adapter is asked. The answer is
{:ok, ids} in ascending execution id, and {:ok, []} for a hash this
store has never seen.
Delegates to the adapter's optional
StatifierPersistence.Storage.Adapter.list_execution_ids_by_content_hash/3
under the capability count_executions_by_content_hash/2 checks. It
answers {:error, :content_hash_query_unsupported} without calling the
adapter at all when the adapter does not declare that capability, and
also when it declares the capability but does not export this callback
	an adapter written before the callback existed (ADR-0017 decision 9).
An error the adapter answers is passed through as it is.

StatifierPersistence.Executions.migrate_batch/3 asks it for
[:active, :needs_migration]. list_active_execution_ids_by_content_hash/2
and its :active-only answer are unchanged.
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          @spec list_execution_states_by_metadata(
  store :: t(),
  metadata :: StatifierPersistence.Storage.Adapter.metadata()
) ::
  {:ok, [StatifierPersistence.Storage.Adapter.execution_state()]}
  | {:error, error()}


      


The indexed status projection over the same match
list_executions_by_metadata/2 takes (sp-t57, ruling C5).
Delegates to the adapter's optional
StatifierPersistence.Storage.Adapter.list_execution_states_by_metadata/2
when execution_states_supported?/1 is true; returns
{:error, :execution_states_unsupported} otherwise, without calling the
adapter at all.
This is the read a fan-out's settlement uses to ask whether every child
of an invocation has reached a terminal status. It exists so that
question does not cost N whole records - blobs included - once per
child.

  



  
    
      
    
    
      list_executions_by_metadata(store, metadata)



        
          
        

    

  


  

      

          @spec list_executions_by_metadata(
  store :: t(),
  metadata :: StatifierPersistence.Storage.Adapter.metadata()
) ::
  {:ok, [StatifierPersistence.Storage.Adapter.execution_record()]}
  | {:error, error()}


      


Lists the executions whose stored metadata contains every key/value pair in
metadata (ADR-0008 decision 5).
Delegates to the adapter's optional
StatifierPersistence.Storage.Adapter.list_executions_by_metadata/2 when
child_listing_supported?/1 is true; returns
{:error, :child_listing_unsupported} for an adapter that does not
export it, without calling the adapter at all.

  



  
    
      
    
    
      list_inputs(store, execution_id)



        
          
        

    

  


  

      

          @spec list_inputs(
  store :: t(),
  execution_id :: StatifierPersistence.Storage.Adapter.execution_id()
) ::
  {:ok, [input()]} | :not_supported | {:error, error()}


      


Lists execution_id's whole input log in ascending seq, decoded (ADR-0010
decision 2).
The decode half of append_input/4: each stored input_blob comes back
as the %Statifier.Event{} that was delivered, equal to the one the
interpreter saw, caller_context and all. An entry whose event is
nil is the closed marker the cap wrote (decision 6) and nothing else -
a reader that maps this log onto a replay refuses on it rather than
replaying an execution that never happened.
:not_supported for an adapter that keeps no log;
{:error, :execution_not_found} for an execution that does not exist; {:ok, []}
for an execution with no inputs.

  



  
    
      
    
    
      load_execution_position(store, execution_id, machine)



        
          
        

    

  


  

      

          @spec load_execution_position(
  store :: t(),
  execution_id :: StatifierPersistence.Storage.Adapter.execution_id(),
  machine :: Statifier.Machine.t()
) :: {:ok, Statifier.MachineState.t()} | {:error, error()}


      


Fetches the execution stored under execution_id and rebuilds its position into a
Statifier.MachineState.t() walking machine, refusing a chart-revision
mismatch instead of silently resuming the wrong configuration.
Runs in load_position/3's order, with one extra arm: the same cheap
identity pre-check against the stored identity_blob, then
{:error, :execution_position_missing} for an execution whose position_blob is
nil (an execution that failed at creation stores none - ADR-0004 decision 1),
then Position.from_binary/2 as the authoritative check, its result
returned unchanged.
Like load_position/3, the returned state carries nil for routes,
invoke_types and send_types (st-ADR-0064); re-stamping them before
the next drive is the stepper's job, not this function's.

  



  
    
      
    
    
      load_position(store, session_id, machine)



        
          
        

    

  


  

      

          @spec load_position(
  store :: t(),
  session_id :: StatifierPersistence.Storage.Adapter.session_id(),
  machine :: Statifier.Machine.t()
) :: {:ok, Statifier.MachineState.t()} | {:error, error()}


      


Fetches the position stored for session_id and rebuilds it into a
Statifier.MachineState.t() walking machine, refusing a chart-revision
mismatch instead of silently resuming the wrong configuration.
Runs in this order, and the order is the contract:
	fetch_position/2 on the adapter. :position_not_found and
{:adapter, term()} pass straight through.
	The cheap pre-check: decodes the stored identity_blob and compares
it against Machine.identity(machine) with Identity.matches?/2 -
never ==/2 (st-ADR-0052 decision 1). A mismatch returns
{:error, {:identity_mismatch, stored, supplied}} without paying the
position decode. machine carrying no identity returns
{:error, :unidentified_chart}. A stored identity_blob that does
not decode returns {:error, :not_a_statifier_blob} (or
{:error, {:unsupported_format_version, version}}).
	Position.from_binary/2 - the authoritative check. Its result is
returned unchanged, all four error arms included.

Step 2 is an optimization that must never disagree with step 3: both
reuse Identity.matches?/2 and produce the same
{:identity_mismatch, expected, actual} arm, whichever check fires.
The returned MachineState.t() carries nil for routes,
invoke_types and send_types. None survives the round trip:
Position.to_binary/1 drops all three alongside :machine when it
encodes the payload, and from_binary/2 drops all three from the
decoded payload before it rebuilds the struct - unconditionally, so a
blob written by an older encoder decodes to nil too (st-ADR-0064,
which amends st-ADR-0052 in part).
A caller must therefore stamp all three before the next drive, via
MachineState.put_routes/2, MachineState.put_invoke_types/2 and
MachineState.put_send_types/2: each is a per-drive or per-session
snapshot (st-ADR-0048, st-ADR-0051, st-ADR-0069), and a persisted
position is not the place they live. Stamping is the stepper's job
(sp-4an.2), not this function's; this function is documented here as
the place a reader learns the snapshot does not come back.
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          @spec metadata_supported?(store :: t()) :: boolean()


      


Whether store's adapter can store an execution's opaque metadata map
(ADR-0006 decision 3).
True when the adapter exports the optional
StatifierPersistence.Storage.Adapter.supports_metadata?/1 and it
answers true for this handle. This is the predicate insert_execution/5's
refusal-at-open consults, exposed because a host choosing between an
adapter's scope query and its own side table wants the answer before it
writes, and because the conformance suite branches on it.
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          @spec new(adapter :: module(), opts :: StatifierPersistence.Storage.Adapter.opts()) ::
  {:ok, t()} | {:error, error()}


      


Initializes adapter with opts and returns the handle every other
function in this module takes as its first argument.

  



    

  
    
      
    
    
      prune_executions(store, cutoff, limit, scope \\ [])



        
          
        

    

  


  

      

          @spec prune_executions(
  store :: t(),
  cutoff :: DateTime.t(),
  limit :: pos_integer(),
  scope :: StatifierPersistence.Storage.Adapter.prune_scope()
) ::
  {:ok, StatifierPersistence.Storage.Adapter.prune_counts()} | {:error, error()}


      


Prunes one batch of at most limit finished executions that ended
before cutoff (ADR-0016, the facade half of
StatifierPersistence.Storage.Adapter.prune_executions/4).
Each execution in the batch keeps its row and loses its position blob
and its input log. The callback's documentation says which executions
a batch takes. StatifierPersistence.Retention.prune/3 calls this
until nothing is left, or once with single_batch: true, and is the
door a host uses - including for one batch per host transaction.
scope is the callback's: [], the default, prunes from the whole
store, and column equalities confine the batch to the rows that hold
them (StatifierPersistence.Storage.Adapter.prune_scope/0). An
adapter that cannot confine a batch answers
{:error, :unscoped_adapter} for a scope that is not [].
{:error, :execution_pruning_unsupported} for a store whose adapter
does not declare the capability, without calling it.

  



    

  
    
      
    
    
      retire_chart(store, content_hash, opts \\ [])



        
          
        

    

  


  

      

          @spec retire_chart(
  store :: t(),
  content_hash :: StatifierPersistence.Storage.Adapter.content_hash(),
  opts :: keyword()
) ::
  {:ok, StatifierPersistence.Storage.Adapter.retired_info()} | {:error, error()}


      


Retires the chart on content_hash over this package's own tables
(ADR-0012 decisions 5 and 6).
The facade half of the split decision 5 names: this function owns the
counts this package can take and the tombstone write, and
StatifierPersistence.Executions.retire_chart/4 above it owns
everything that reaches outside the package. A host calls that one;
this one is here for a host that keeps its own pin accounting and has
already done the outside half itself.
Two refusals happen at open, before anything is counted and before a
transaction is opened:
	{:error, :content_hash_query_unsupported} for a store that cannot
answer the drained query, because a chart must not be retired
against a count that was never taken (decision 3);
	{:error, :chart_retirement_unsupported} for a store that cannot
carry a tombstone - the two chart blob columns are still NOT NULL,
or the two tombstone columns are absent. Migration V07 makes them
nullable on Postgres only, so this is the answer on a store V07
could not finish arranging, and it names the backend limit instead
of surfacing a constraint violation.

Everything after that is one atomic unit in the adapter: the counts,
the refusal, and the tombstone. A non-zero count anywhere in ADR-0012
decision 1's blocking set answers {:error, {:pinned, counts}} and
writes nothing, and the counts it carries include the three terminal
execution arms, which are reported and never block. A hash with no
chart is {:error, :chart_not_found}; a hash already retired is
{:error, {:chart_retired, info}} and never a second tombstone.
Options
	retired_by: (required) - the opaque host string recorded on the
row as who asked. This package does not interpret it.
	now: - the DateTime.t/0 written as retired_at. Defaults to
DateTime.utc_now/0; there is no clock in this package and nothing
here decides when a chart should be retired (decision 7).
	source_counts: - the pin-source counts already collected, keyed by
source module. Defaults to %{}. They are folded into the same
atomic unit as this package's own counts, so a source count that
blocks blocks inside the unit that would otherwise write.


  



  
    
      
    
    
      save_chart(store, machine, chart_blob)



        
          
        

    

  


  

      

          @spec save_chart(
  store :: t(),
  machine :: Statifier.Machine.t(),
  chart_blob :: binary()
) ::
  :ok | {:error, error()}


      


Stores chart_blob under the content hash and identity envelope of
machine's own Machine.identity/1 - never a caller-supplied hash.
chart_blob is stored verbatim and is the one thing this function does
not derive or inspect (ADR-0003 decision 1). Returns
{:error, :unidentified_chart} when machine carries no identity,
without calling the adapter at all.
A hash a retirement has tombstoned is refused with
{:error, {:chart_retired, info}} and is not revived (ADR-0012
decision 6): a content-addressed save looks identical to an ordinary
idempotent re-save, so it is the one call with no way to say "yes, I
mean to undo that". A host that still wants the chart re-authors the
document and saves the result under its new hash.

  



  
    
      
    
    
      save_position(store, session_id, machine_state)



        
          
        

    

  


  

      

          @spec save_position(
  store :: t(),
  session_id :: StatifierPersistence.Storage.Adapter.session_id(),
  machine_state :: Statifier.MachineState.t()
) :: :ok | {:error, error()}


      


Encodes machine_state with Position.to_binary/1 and stores it under
session_id, keyed by the content hash and identity envelope of
machine_state.machine's own Machine.identity/1 - never a
caller-supplied hash, so a caller cannot store a position under a hash
that disagrees with its blob.
{:error, :unidentified_chart} from Position.to_binary/1 is returned
unchanged: st-ADR-0052 decision 4's structural guarantee that no
unverifiable blob can be written arrives intact at this layer too.

  



  
    
      
    
    
      tree_migration_supported?(store)



        
          
        

    

  


  

      

          @spec tree_migration_supported?(store :: t()) :: boolean()


      


Whether store's adapter can write a tree migration as one unit
(ADR-0015 decision 3).
True when the adapter exports the optional
StatifierPersistence.Storage.Adapter.supports_tree_migration?/1 and
StatifierPersistence.Storage.Adapter.write_tree_migration/2 and the
first answers true - the shape chart_retirement_supported?/1 checks.

  



    

  
    
      
    
    
      update_execution(store, execution_id, machine_state, status, opts \\ [])



        
          
        

    

  


  

      

          @spec update_execution(
  store :: t(),
  execution_id :: StatifierPersistence.Storage.Adapter.execution_id(),
  machine_state :: Statifier.MachineState.t(),
  status :: StatifierPersistence.Storage.Adapter.execution_status(),
  opts :: [execution_write_opt()]
) :: :ok | {:error, error()}


      


Overwrites the execution stored under execution_id with a full record derived the
same way insert_execution/5 derives one: identity always from
machine_state.machine's own Machine.identity/1, refusal of an
unidentified machine, position_blob encoded under position: :persist
(the default).
Under position: :skip the currently stored position_blob is carried
forward verbatim: because the adapter's update_execution/2 is a full-record
overwrite, this function fetches the current record and reuses its blob
bytes unchanged, so a status-only update (a failed step, an abandonment)
never touches the stored position. Returns {:error, :execution_not_found}
when no execution exists for the id.
An execution's metadata is write-once (ADR-0006 decision 1 grants a map at
create and no way to change it), so this function accepts no metadata:
option and passes %{} in the record; the adapter carries the stored map
forward verbatim, as
StatifierPersistence.Storage.Adapter.update_execution/2 records.

  



    

  
    
      
    
    
      update_execution_status(store, execution_id, status, opts \\ [])



        
          
        

    

  


  

      

          @spec update_execution_status(
  store :: t(),
  execution_id :: StatifierPersistence.Storage.Adapter.execution_id(),
  status :: StatifierPersistence.Storage.Adapter.execution_status(),
  opts :: [execution_write_opt()]
) :: :ok | {:error, error()}


      


Overwrites only the status and failure of the execution stored under execution_id,
carrying every other stored field - both blobs included - forward
verbatim.
This is the writer for a host-driven terminal transition that has no
MachineState in hand (StatifierPersistence.Executions.fail/4, ADR-0004
decision 6): nothing is derived, decoded, or re-encoded, so the identity
guard is preserved by construction - the stored identity_blob and
position_blob bytes never change. opts accepts failure: and
outcome_blob: (both default nil). Returns
{:error, :execution_not_found} when no execution exists for the id.
outcome_blob: is the one writer of an execution's own answer, and this is the
right writer for it: an answer is recorded exactly when an execution reaches a
terminal status, which is the transition this function exists for, and
nothing else about the record is touched. A nil (the default) carries
the stored blob forward, so a status-only update never erases an answer.

  



  
    
      
    
    
      write_tree_migration(store, writes)



        
          
        

    

  


  

      

          @spec write_tree_migration(store :: t(), writes :: [tree_write()]) ::
  :ok | {:error, error()}


      


Writes a tree migration's re-pins and parks as one unit: every write
lands or none does (ADR-0015 decision 3, the facade half of
StatifierPersistence.Storage.Adapter.write_tree_migration/2).
A re-pin's record is derived as update_execution/5 derives one: the
identity and content hash from the machine state's own machine, the
position blob encoded from it, the status :active and a nil failure;
the stored metadata and answer are carried forward, and the linkage
pin's content_hash is rewritten when the write names one (ADR-0008's
2026-09-23 Amendment). A park writes :needs_migration and a nil
failure and nothing else. Every record is derived before the adapter is
called, so an unidentified machine refuses with nothing written.
{:error, :tree_migration_unsupported} for a store whose adapter does
not declare the unit, without calling it.
StatifierPersistence.Executions.migrate_tree/4 is the caller; nothing
else in this package writes a linkage pin after create.

  


        

      


  

    
StatifierPersistence.Storage.Adapter behaviour
    



      
The storage contract: opaque blobs keyed by engine identities.
An adapter stores and returns binaries, engine identity strings, and one
optional opaque map of host identities on an execution record - and nothing else
(ADR-0003 decision 1 as amended by ADR-0006). No callback receives a compiled
Statifier.Machine and none returns a Statifier.MachineState value -
the identity guard is not a callback here, and cannot be, because no
callback ever holds both the stored identity and a caller-supplied machine
at the same time. The guard lives above every adapter, in
StatifierPersistence.Storage.load_position/3 (ADR-0003 decision 2).
A chart is keyed by its content hash
(Statifier.Machine.Identity.content_hash, verbatim); a position is keyed
by the engine session id (st-ADR-0008's sess_ UXID), also verbatim; an
execution is keyed by a caller-supplied opaque execution_id, also
verbatim (ADR-0004 decision 2). All are opaque strings to this layer: no callback
here accepts or returns a surrogate key, a table name, or a prefix
(ADR-0002 decision 1, ADR-0003 decision 3).
The input log is a data-retention decision, not a debugging switch
An adapter that exports supports_input_log?/1 and answers true
stores every input the interpreter saw, verbatim, until the execution is
pruned (ADR-0010; StatifierPersistence.Retention.prune/3 deletes the
whole log of a finished execution, ADR-0016). Chart blobs, position
blobs and identity blobs are engine-shaped; an event's data is the
host's own values - a patron's email address, a library card number -
and turning the log on puts them at rest. :blob_type reaches input_blob for exactly that reason
(ADR-0010 decision 4), and input_log_cap: bounds how much of it
accumulates (decision 6), but a host that cannot encrypt at rest and
cannot accept plaintext payloads declines the whole facility by not
exporting the callback. Nothing in this package refuses an execution over it.

      


      
        Summary


  
    Types
  


    
      
        chart_record()

      


        A stored chart: its content hash, its identity envelope
(Statifier.Machine.Identity.to_binary/1), and an opaque chart_blob
this layer does not decode, inspect, or say what produced (ADR-0003
decision 1).



    


    
      
        content_hash()

      


        A chart's content hash, verbatim from Statifier.Machine.Identity (ADR-0002 decision 1).



    


    
      
        door()

      


        The public door an input entered by (StatifierPersistence.Executions.entry/0),
as a string.



    


    
      
        error()

      


        This layer's own refusal arms. :chart_not_found, :position_not_found,
and :execution_not_found are the not-found arms every adapter must return
instead of nil or a raise; :execution_exists is insert_execution/2's refusal of
a duplicate execution_id; :metadata_unsupported is the refusal-at-open arm
for a non-empty metadata map an adapter cannot store (ADR-0006
decision 3); :execution_outcome_unsupported and :execution_states_unsupported
are the refusal-at-open arms for an adapter that cannot store an execution's
outcome_blob or cannot answer the indexed status projection, which
together are what a fan-out's settlement needs;
:content_hash_query_unsupported is the same refusal for an adapter that
cannot answer the drained query of ADR-0012 decision 3;
:chart_retirement_unsupported is the refusal-at-open arm for a store
whose charts row cannot be tombstoned at all - the two blob columns
are still NOT NULL, or the two tombstone columns are absent - which
is a backend limit named as a refusal rather than surfaced as a
database error; {:pinned, counts} is what a retirement answers when
anything in ADR-0012 decision 1's blocking set is non-zero, carrying
every count it knows; {:chart_retired, info} is what both chart doors
answer on a tombstoned hash, carrying who retired it and when
(ADR-0012 decision 6) - never :chart_not_found, which keeps its
meaning exactly: never stored, as against stored and retired;
:input_log_full is
append_input/3's refusal past the host-declared cap, after the log has
closed itself with a marker (ADR-0010 decision 6) - it refuses the
append and never the step; :unscoped_adapter is
prune_executions/4's refusal of a scope from an adapter that cannot
confine a batch to one partition, which clears nothing (ADR-0016, as
amended for scoped pruning); {:adapter, term()} carries a backend
failure (a database down, a timeout) that is not this layer's to
interpret further.



    


    
      
        execution_counts()

      


        The drained query's answer for one content hash (ADR-0012 decision 3): a
count of execution rows on that hash in each stored arm, plus children.



    


    
      
        execution_id()

      


        An execution's key: a caller-supplied opaque string, stored verbatim (ADR-0004
decision 2). A host identity in ADR-0002 decision 1's category - never a
surrogate this layer generates.



    


    
      
        execution_record()

      


        A stored execution (ADR-0004 decision 1): its caller-supplied key, its status,
the content hash and identity envelope of the chart it runs, the opaque
position_blob holding its current position - nullable, because an execution
that fails at creation has no quiescent position to store - a short
failure reason for a :failed execution, nil otherwise, the opaque
metadata map of host identities (ADR-0006 decision 1), %{} when the
caller supplied none, and the opaque outcome_blob.



    


    
      
        execution_state()

      


        One row of the indexed status projection
(list_execution_states_by_metadata/2): a matched execution's id, its status, and
the child_index from this package's own reserved linkage namespace -
nil for a matched execution that carries no linkage.



    


    
      
        execution_status()

      


        An execution's lifecycle status (ADR-0004 decision 2, extended by ADR-0008
decision 5 and ADR-0014 decision 1): five arms. :completed, :failed
and :cancelled are terminal. :active and :needs_migration are not:
:needs_migration is an execution a migration parked on the chart it
was already pinned to, which takes no event until it leaves the arm
(ADR-0014 decision 2). No callback here validates a transition between
them - the lifecycle above the facade owns that.



    


    
      
        input_record()

      


        One stored input (ADR-0010 decision 2): the execution it belongs to, its
ordinal, the door it entered by, and the opaque input_blob the facade
encoded above this layer. A nil input_blob is the closed marker of
decision 6 and nothing else.



    


    
      
        metadata()

      


        An execution's optional opaque metadata (ADR-0006 decision 1): a map of string
keys to host-supplied values, opaque here in the strong sense
chart_blob is opaque. No callback reads a key or a value to make a
decision, validates it beyond the shape, or merges it into a blob.



    


    
      
        opts()

      


        Adapter configuration, opaque to this package. init/1 returns the value
a caller then threads through every other callback as this adapter's
handle - a pid, a name, a repo module, whatever the adapter needs.



    


    
      
        pin_counts()

      


        What a retirement is refused with (ADR-0012 decision 5): every count
the refusal knows, this package's own under its own name and each
source's under that source's module name.



    


    
      
        position_record()

      


        A stored position: the engine session id it belongs to, the content hash
and identity envelope of the chart it was saved against, and the opaque
position_blob (Statifier.Position.to_binary/1's output) this layer
does not decode.



    


    
      
        prune_counts()

      


        What one batch of prune_executions/4 cleared (ADR-0016): how many
execution rows it selected, how many of those still held a position
blob that it nulled, and how many input log rows it deleted.



    


    
      
        prune_scope()

      


        The partition one batch of prune_executions/4 is confined to
(ADR-0016, as amended for scoped pruning): column equalities over
columns the host owns, such as the Ecto layer's :leading_columns.
[] is no scope: the batch is selected from the whole store.



    


    
      
        retired_info()

      


        A tombstoned chart's own record of its retirement (ADR-0012 decision
6): when, and the opaque host string saying who. It is what the
retired arm of both chart doors carries, so a host reads its own
decision back rather than a miss.



    


    
      
        retirement()

      


        The tombstone a retirement writes and the counts it is decided against
(ADR-0012 decisions 5 and 6): when it was retired, the opaque host
string recording who asked, and the pin-source counts the layer above
this one already collected.



    


    
      
        seq()

      


        An execution's input log ordinal: dense, zero-based, per execution, assigned by the
adapter. Not a position blob (ADR-0010 decision 3).



    


    
      
        session_id()

      


        An engine session id (st-ADR-0008), verbatim.



    


    
      
        source_counts()

      


        One pin source's own named counts, under the module that answered them
(ADR-0012 decision 4). The names are the source's to choose; this layer
neither reads nor interprets them, and only asks whether any is
non-zero.



    


    
      
        tree_write()

      


        One write of a tree migration's unit (write_tree_migration/2,
ADR-0015 decision 3).



    





  
    Callbacks
  


    
      
        append_input(opts, execution_id, input_record)

      


        Optional append of one input to execution_id's log (ADR-0010 decision 2).



    


    
      
        count_executions_by_content_hash(opts, content_hash)

      


        Optional count of the executions on one content hash, per stored arm
(ADR-0012 decision 3).



    


    
      
        fetch_chart(opts, content_hash)

      


        Fetches the chart stored under content_hash.



    


    
      
        fetch_execution(opts, execution_id)

      


        Fetches the execution stored under execution_id.



    


    
      
        fetch_position(opts, session_id)

      


        Fetches the position stored for session_id.



    


    
      
        fetch_retired_info(opts, content_hash)

      


        Optional read of one hash's tombstone, without reading identity_blob
or chart_blob (ADR-0012 decision 6).



    


    
      
        init(opts)

      


        Prepares this adapter for use and returns the handle every other callback
is called with as its first argument.



    


    
      
        insert_execution(opts, execution_record)

      


        Inserts execution_record, refusing a duplicate execution_id with
{:error, :execution_exists}.



    


    
      
        isolate(opts)

      


        Optional per-test isolation hook (ADR-0003 amendment, 2026-08-21).



    


    
      
        list_active_execution_ids_by_content_hash(opts, content_hash)

      


        Optional listing of the ids of the :active executions on one content
hash (ADR-0012 decision 4).



    


    
      
        list_execution_ids_by_content_hash(opts, content_hash, list)

      


        Optional listing of the ids of the executions on one content hash in
any of the given stored statuses (ADR-0017 decision 8).



    


    
      
        list_execution_states_by_metadata(opts, metadata)

      


        Optional indexed status projection over a metadata match (sp-t57,
ruling C5).



    


    
      
        list_executions_by_metadata(opts, metadata)

      


        Optional metadata-match listing (ADR-0006 decision 3's equality-match
helper, promoted to a callback by ADR-0008 decision 5).



    


    
      
        list_inputs(opts, execution_id)

      


        Optional listing of execution_id's whole input log, in ascending seq
(ADR-0010 decision 2).



    


    
      
        lock_execution(opts, execution_id, function)

      


        Optional per-execution lock (ADR-0003 amendment, 2026-08-22; ADR-0004
decision 5).



    


    
      
        prune_executions(opts, t, pos_integer, prune_scope)

      


        Optional prune of one batch of finished executions (ADR-0016): the
position blob and the input log of at most limit executions that
ended before cutoff, cleared as one atomic unit.



    


    
      
        retire_chart(opts, content_hash, retirement)

      


        Optional retirement of one chart (ADR-0012 decisions 5 and 6): the
counts and the tombstone, as one atomic unit.



    


    
      
        save_chart(opts, chart_record)

      


        Stores chart_record, idempotent on its content_hash.



    


    
      
        save_position(opts, position_record)

      


        Stores position_record, overwriting any position already stored for its
session_id.



    


    
      
        supports_chart_retirement?(opts)

      


        Optional declaration that this adapter can tombstone a chart row
(ADR-0012 decision 6).



    


    
      
        supports_content_hash_query?(opts)

      


        Optional declaration that this adapter can answer the drained query
(ADR-0012 decision 3).



    


    
      
        supports_execution_outcome?(opts)

      


        Optional declaration that this adapter can store an execution's outcome_blob
(sp-t57, ruling C3).



    


    
      
        supports_execution_pruning?(opts)

      


        Optional declaration that this adapter can prune finished executions
(ADR-0016).



    


    
      
        supports_input_log?(opts)

      


        Optional declaration that this adapter keeps an execution's input log
(ADR-0010 decision 1).



    


    
      
        supports_metadata?(opts)

      


        Optional declaration that this adapter can store an execution's metadata map
(ADR-0006 decision 3).



    


    
      
        supports_retired_info?(opts)

      


        Optional declaration that this adapter can read one hash's tombstone
without reading the chart's bytes (ADR-0012 decision 6).



    


    
      
        supports_tree_migration?(opts)

      


        Optional declaration that this adapter can write a tree migration as one
unit (ADR-0015 decision 3).



    


    
      
        update_execution(opts, execution_record)

      


        Overwrites the execution stored under execution_record's execution_id with the full
record.



    


    
      
        write_tree_migration(opts, list)

      


        Optional write of a tree migration: every write in writes, or none of
them (ADR-0015 decision 3).



    





  
    Functions
  


    
      
        pin_counts(counts, positions, sources)

      


        Folds one hash's counts into the shape a refusal carries
(pin_counts/0).



    


    
      
        pinned?(counts)

      


        Whether counts holds a pin that refuses a retirement: ADR-0012
decision 1's blocking set, and nothing else.



    


    
      
        sources_pinned?(sources)

      


        Whether any registered source reported a non-zero count: the one
member of ADR-0012 decision 1's blocking set that is not a row in
this package's tables.



    





      


      
        Types


        


  
    
      
    
    
      chart_record()



        
          
        

    

  


  

      

          @type chart_record() :: %{
  content_hash: content_hash(),
  identity_blob: binary(),
  chart_blob: binary()
}


      


A stored chart: its content hash, its identity envelope
(Statifier.Machine.Identity.to_binary/1), and an opaque chart_blob
this layer does not decode, inspect, or say what produced (ADR-0003
decision 1).

  



  
    
      
    
    
      content_hash()



        
          
        

    

  


  

      

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


      


A chart's content hash, verbatim from Statifier.Machine.Identity (ADR-0002 decision 1).

  



  
    
      
    
    
      door()



        
          
        

    

  


  

      

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


      


The public door an input entered by (StatifierPersistence.Executions.entry/0),
as a string.

  



  
    
      
    
    
      error()



        
          
        

    

  


  

      

          @type error() ::
  :chart_not_found
  | :position_not_found
  | :execution_exists
  | :execution_not_found
  | :metadata_unsupported
  | :execution_outcome_unsupported
  | :execution_states_unsupported
  | :content_hash_query_unsupported
  | :chart_retirement_unsupported
  | {:pinned, pin_counts()}
  | {:chart_retired, retired_info()}
  | :input_log_full
  | :unscoped_adapter
  | {:adapter, term()}


      


This layer's own refusal arms. :chart_not_found, :position_not_found,
and :execution_not_found are the not-found arms every adapter must return
instead of nil or a raise; :execution_exists is insert_execution/2's refusal of
a duplicate execution_id; :metadata_unsupported is the refusal-at-open arm
for a non-empty metadata map an adapter cannot store (ADR-0006
decision 3); :execution_outcome_unsupported and :execution_states_unsupported
are the refusal-at-open arms for an adapter that cannot store an execution's
outcome_blob or cannot answer the indexed status projection, which
together are what a fan-out's settlement needs;
:content_hash_query_unsupported is the same refusal for an adapter that
cannot answer the drained query of ADR-0012 decision 3;
:chart_retirement_unsupported is the refusal-at-open arm for a store
whose charts row cannot be tombstoned at all - the two blob columns
are still NOT NULL, or the two tombstone columns are absent - which
is a backend limit named as a refusal rather than surfaced as a
database error; {:pinned, counts} is what a retirement answers when
anything in ADR-0012 decision 1's blocking set is non-zero, carrying
every count it knows; {:chart_retired, info} is what both chart doors
answer on a tombstoned hash, carrying who retired it and when
(ADR-0012 decision 6) - never :chart_not_found, which keeps its
meaning exactly: never stored, as against stored and retired;
:input_log_full is
append_input/3's refusal past the host-declared cap, after the log has
closed itself with a marker (ADR-0010 decision 6) - it refuses the
append and never the step; :unscoped_adapter is
prune_executions/4's refusal of a scope from an adapter that cannot
confine a batch to one partition, which clears nothing (ADR-0016, as
amended for scoped pruning); {:adapter, term()} carries a backend
failure (a database down, a timeout) that is not this layer's to
interpret further.

  



  
    
      
    
    
      execution_counts()



        
          
        

    

  


  

      

          @type execution_counts() :: %{
  active: non_neg_integer(),
  needs_migration: non_neg_integer(),
  completed: non_neg_integer(),
  failed: non_neg_integer(),
  cancelled: non_neg_integer(),
  children: non_neg_integer()
}


      


The drained query's answer for one content hash (ADR-0012 decision 3): a
count of execution rows on that hash in each stored arm, plus children.
Every key is always present and every value is a count, so an unknown
hash answers zeros rather than an empty map or a miss - "nothing is
running on this chart" is an answer, not an absence.
The five arm keys are the stored statuses of execution_status/0 and
nothing else: there is no terminal key, because terminal is a fold
this package names in prose and never stores (decision 2). A reader
that wants the fold adds the three terminal arms. needs_migration is
not one of them (ADR-0014 decision 4).
children counts the durable-child linkage pins naming that hash whose
parent execution is :active or :needs_migration - the pin decision
1 counts, as ADR-0014 decision 4 reads it, which is not an execution
row on the hash and so is not one of the five arms.

  



  
    
      
    
    
      execution_id()



        
          
        

    

  


  

      

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


      


An execution's key: a caller-supplied opaque string, stored verbatim (ADR-0004
decision 2). A host identity in ADR-0002 decision 1's category - never a
surrogate this layer generates.

  



  
    
      
    
    
      execution_record()



        
          
        

    

  


  

      

          @type execution_record() :: %{
  execution_id: execution_id(),
  status: execution_status(),
  content_hash: content_hash(),
  identity_blob: binary(),
  position_blob: binary() | nil,
  failure: String.t() | nil,
  metadata: metadata(),
  outcome_blob: binary() | nil,
  ended_at: DateTime.t() | nil
}


      


A stored execution (ADR-0004 decision 1): its caller-supplied key, its status,
the content hash and identity envelope of the chart it runs, the opaque
position_blob holding its current position - nullable, because an execution
that fails at creation has no quiescent position to store - a short
failure reason for a :failed execution, nil otherwise, the opaque
metadata map of host identities (ADR-0006 decision 1), %{} when the
caller supplied none, and the opaque outcome_blob.
outcome_blob is the execution's own answer, written once when it reaches a
terminal status and nil for every execution that has none - which is almost
all of them, since an ordinary execution answers nobody. It is opaque in
position_blob's strong sense: this layer does not decode it, does not
say what produced it, and never reads it to make a decision. It exists
because a stored record otherwise carries no trace of what a completed
execution answered with, and a fan-out's settlement has to assemble N answers
it did not witness.
ended_at is the time of the first terminal write the row received
while it had no stamp, and nil until then. A record that carries an
execution into a terminal status carries the stamp, and
update_execution/2 keeps a stored stamp over any later record's, so
once written it does not move, however often the row is written
afterwards. Two cases follow from that rule rather than from the
status. A stamp stays when a later write puts the row back to a status
that is not terminal, so such a row carries a stamp while it is not
terminal. And a row that was already terminal before its store could
hold the field has no stamp until a later terminal write stamps it
with that write's time. This layer does not decide what a stamp is -
StatifierPersistence.Storage's writers choose it - and
insert_execution/2 stores the one it is given.

  



  
    
      
    
    
      execution_state()



        
          
        

    

  


  

      

          @type execution_state() :: %{
  execution_id: execution_id(),
  status: execution_status(),
  child_index: non_neg_integer() | nil
}


      


One row of the indexed status projection
(list_execution_states_by_metadata/2): a matched execution's id, its status, and
the child_index from this package's own reserved linkage namespace -
nil for a matched execution that carries no linkage.
Deliberately not a execution_record: the projection exists so that "have all
N of this invocation's children settled?" can be answered without moving
N identity and position blobs, and a row carrying them would defeat the
reason the callback exists.

  



  
    
      
    
    
      execution_status()



        
          
        

    

  


  

      

          @type execution_status() ::
  :active | :needs_migration | :completed | :failed | :cancelled


      


An execution's lifecycle status (ADR-0004 decision 2, extended by ADR-0008
decision 5 and ADR-0014 decision 1): five arms. :completed, :failed
and :cancelled are terminal. :active and :needs_migration are not:
:needs_migration is an execution a migration parked on the chart it
was already pinned to, which takes no event until it leaves the arm
(ADR-0014 decision 2). No callback here validates a transition between
them - the lifecycle above the facade owns that.

  



  
    
      
    
    
      input_record()



        
          
        

    

  


  

      

          @type input_record() :: %{
  execution_id: execution_id(),
  seq: seq(),
  door: door(),
  input_blob: binary() | nil
}


      


One stored input (ADR-0010 decision 2): the execution it belongs to, its
ordinal, the door it entered by, and the opaque input_blob the facade
encoded above this layer. A nil input_blob is the closed marker of
decision 6 and nothing else.
append_input/3 is handed a record whose seq it must ignore - the
adapter assigns the ordinal, because denseness is a property only the
store can compute atomically - and returns the value it assigned.
list_inputs/2 returns records whose seq is authoritative.

  



  
    
      
    
    
      metadata()



        
          
        

    

  


  

      

          @type metadata() :: %{optional(String.t()) => term()}


      


An execution's optional opaque metadata (ADR-0006 decision 1): a map of string
keys to host-supplied values, opaque here in the strong sense
chart_blob is opaque. No callback reads a key or a value to make a
decision, validates it beyond the shape, or merges it into a blob.
The map carries host identities only, never personal data (ADR-0006
decision 2): a tenant id, a subject-entity id, a correlation id - never a
name, an email address, a postal address, a card number, or any other
personal or cardholder data. Blob encryption (:blob_type) covers the
three blob columns and does not reach this map, so anything filed here is
at rest in the clear. This package cannot enforce the rule - the map is
opaque by decision 1 - so the contract states it and the host keeps it.
The empty map means "no metadata" and is what an absent map resolves to.

  



  
    
      
    
    
      opts()



        
          
        

    

  


  

      

          @type opts() :: keyword()


      


Adapter configuration, opaque to this package. init/1 returns the value
a caller then threads through every other callback as this adapter's
handle - a pid, a name, a repo module, whatever the adapter needs.

  



  
    
      
    
    
      pin_counts()



        
          
        

    

  


  

      

          @type pin_counts() :: %{
  executions: %{
    active: non_neg_integer(),
    needs_migration: non_neg_integer(),
    completed: non_neg_integer(),
    failed: non_neg_integer(),
    cancelled: non_neg_integer()
  },
  children: non_neg_integer(),
  positions: non_neg_integer(),
  sources: source_counts()
}


      


What a retirement is refused with (ADR-0012 decision 5): every count
the refusal knows, this package's own under its own name and each
source's under that source's module name.
Deliberately not execution_counts/0. The drained query answers
"what is running on this chart" and keeps its flat keys; this answers
"what would I break", so the five execution arms are
nested under :executions to keep them distinguishable from the two
counts that are not execution rows at all, and :positions and
:sources are here and are not in the drained query's map.
Only these block a retirement: executions.active,
executions.needs_migration (a parked execution pins its chart,
ADR-0014 decision 4), children, positions, and any non-zero count
under any source. The three terminal execution arms are reported and
never block, because a
terminal row never goes away and counting one would make a chart
permanently unretirable the first time anything on it finished
(ADR-0012 decision 1).

  



  
    
      
    
    
      position_record()



        
          
        

    

  


  

      

          @type position_record() :: %{
  session_id: session_id(),
  content_hash: content_hash(),
  identity_blob: binary(),
  position_blob: binary()
}


      


A stored position: the engine session id it belongs to, the content hash
and identity envelope of the chart it was saved against, and the opaque
position_blob (Statifier.Position.to_binary/1's output) this layer
does not decode.

  



  
    
      
    
    
      prune_counts()



        
          
        

    

  


  

      

          @type prune_counts() :: %{
  executions: non_neg_integer(),
  position_blobs: non_neg_integer(),
  inputs: non_neg_integer()
}


      


What one batch of prune_executions/4 cleared (ADR-0016): how many
execution rows it selected, how many of those still held a position
blob that it nulled, and how many input log rows it deleted.
executions counts rows, and each row is kept: a pruned execution is
still stored, with its status, its answer and its end stamp. An
adapter that keeps no input log answers inputs: 0.

  



  
    
      
    
    
      prune_scope()



        
          
        

    

  


  

      

          @type prune_scope() :: [{atom(), term()}]


      


The partition one batch of prune_executions/4 is confined to
(ADR-0016, as amended for scoped pruning): column equalities over
columns the host owns, such as the Ecto layer's :leading_columns.
[] is no scope: the batch is selected from the whole store.

  



  
    
      
    
    
      retired_info()



        
          
        

    

  


  

      

          @type retired_info() :: %{retired_at: DateTime.t(), retired_by: String.t() | nil}


      


A tombstoned chart's own record of its retirement (ADR-0012 decision
6): when, and the opaque host string saying who. It is what the
retired arm of both chart doors carries, so a host reads its own
decision back rather than a miss.

  



  
    
      
    
    
      retirement()



        
          
        

    

  


  

      

          @type retirement() :: %{
  retired_at: DateTime.t(),
  retired_by: String.t(),
  sources: source_counts()
}


      


The tombstone a retirement writes and the counts it is decided against
(ADR-0012 decisions 5 and 6): when it was retired, the opaque host
string recording who asked, and the pin-source counts the layer above
this one already collected.
sources is carried into the callback rather than checked above it
because decision 6 makes the count and the write one atomic unit: a
source count that blocks has to block inside the same unit that would
otherwise write, so that no path writes a tombstone the counts did not
clear.

  



  
    
      
    
    
      seq()



        
          
        

    

  


  

      

          @type seq() :: non_neg_integer()


      


An execution's input log ordinal: dense, zero-based, per execution, assigned by the
adapter. Not a position blob (ADR-0010 decision 3).

  



  
    
      
    
    
      session_id()



        
          
        

    

  


  

      

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


      


An engine session id (st-ADR-0008), verbatim.

  



  
    
      
    
    
      source_counts()



        
          
        

    

  


  

      

          @type source_counts() :: %{
  required(module()) => %{required(atom()) => non_neg_integer()}
}


      


One pin source's own named counts, under the module that answered them
(ADR-0012 decision 4). The names are the source's to choose; this layer
neither reads nor interprets them, and only asks whether any is
non-zero.

  



  
    
      
    
    
      tree_write()



        
          
        

    

  


  

      

          @type tree_write() ::
  {:repin, execution_record(), content_hash() | nil} | {:park, execution_id()}


      


One write of a tree migration's unit (write_tree_migration/2,
ADR-0015 decision 3).
	{:repin, execution_record, linkage_content_hash} - the record the
one write of StatifierPersistence.Executions.migrate/4 would carry
for this execution: its identity, content hash and position blob on
the chart it moves to, the status :active and a nil failure. The
stored metadata and outcome_blob are carried forward as
update_execution/2 carries them. linkage_content_hash is the new
content_hash of the execution's linkage pin when it carries a
linkage (ADR-0008's 2026-09-23 Amendment), and nil for an execution
that carries none; only that one key under the reserved namespace is
rewritten.
	{:park, execution_id} - the status :needs_migration and a nil
failure, every other stored field carried forward, as
StatifierPersistence.Storage.update_execution_status/4 writes a
status (ADR-0014 decision 1).


  


        

      

      
        Callbacks


        


  
    
      
    
    
      append_input(opts, execution_id, input_record)


        (optional)


        
          
        

    

  


  

      

          @callback append_input(opts(), execution_id(), input_record()) ::
  {:ok, seq()} | {:error, error()}


      


Optional append of one input to execution_id's log (ADR-0010 decision 2).
The adapter assigns the ordinal and returns it: the seq on the given
record is ignored on the way in and authoritative on the way out,
because denseness from zero is a property only the store can compute
atomically. A lost race must fail the write rather than duplicate an
ordinal - a gap in a log is a defect, not a reading.
input_blob is opaque here in position_blob's strong sense: the
facade above every adapter encodes the %Statifier.Event{} the
interpreter saw (ADR-0010 decision 3), and nothing in this layer decodes
it, inspects it, or says what produced it. execution_id, seq and door
are identity and lookup values and are stored beside it, not inside it.
Past the cap the host declared at init/1 (input_log_cap:), the
append returns {:error, :input_log_full} and the log is closed:
the cap's last slot is written as a record with a nil input_blob,
and no later append to that execution ever succeeds (ADR-0010 decision 6). A
truncated log that looks complete is worse than no log, so the
truncation is a value in the log rather than an absence.

  



  
    
      
    
    
      count_executions_by_content_hash(opts, content_hash)


        (optional)


        
          
        

    

  


  

      

          @callback count_executions_by_content_hash(opts(), content_hash()) ::
  {:ok, execution_counts()} | {:error, error()}


      


Optional count of the executions on one content hash, per stored arm
(ADR-0012 decision 3).
Answers execution_counts/0 for content_hash: how many execution
rows carry that hash in each of :active, :needs_migration,
:completed, :failed and :cancelled, plus the children pin
count. Every key is present for
every hash, including one this store has never seen, which answers
zeros.
This is a count, not a listing: an adapter serves it from its backend as
an aggregate and does not materialise the rows. Counting by loading
every execution on the hash and folding it in Elixir is conformant and
defeats the callback's whole purpose, which is to answer "what is
running on this chart" on a store whose executions table is large.
A chart is retired against this count (ADR-0012 decision 5), so an
adapter that cannot answer it declines the whole capability by not
exporting supports_content_hash_query?/1 rather than answering a
partial map.
children is not a count of rows on the hash. It counts the durable
children pinned to it: a linkage pin under this package's reserved
metadata key naming content_hash, whose parent execution is in the
:active or the :needs_migration arm, whatever arm the child itself
is in (ADR-0012 decision 1, as ADR-0014 decision 4 reads it). An
adapter that holds no metadata holds no pin and counts zero.

  



  
    
      
    
    
      fetch_chart(opts, content_hash)



        
          
        

    

  


  

      

          @callback fetch_chart(opts(), content_hash()) :: {:ok, chart_record()} | {:error, error()}


      


Fetches the chart stored under content_hash.
Returns {:error, :chart_not_found} when no chart is stored under that
hash - never {:ok, nil} and never a raise. The returned chart_blob and
identity_blob must be byte-identical to what save_chart/2 was given;
an adapter must not normalize, truncate, or re-encode them.
A tombstoned hash answers {:error, {:chart_retired, info}} instead,
carrying who retired it and when (ADR-0012 decision 6), and the arm is
answered first: the byte-identity obligation above is a statement
about a chart the adapter holds, and a tombstoned row is not one. No
call returns a chart record whose blobs are nil.

  



  
    
      
    
    
      fetch_execution(opts, execution_id)



        
          
        

    

  


  

      

          @callback fetch_execution(opts(), execution_id()) ::
  {:ok, execution_record()} | {:error, error()}


      


Fetches the execution stored under execution_id.
Returns {:error, :execution_not_found} when no execution is stored under that id -
never {:ok, nil} and never a raise. The returned identity_blob and
position_blob must be byte-identical to what was stored (a stored nil
position_blob comes back as nil); an adapter must not normalize,
truncate, or re-encode them, and it does not decode them either (ADR-0003
decision 1). The returned metadata is the map insert_execution/2 stored,
unchanged, and %{} when none was stored - never nil.

  



  
    
      
    
    
      fetch_position(opts, session_id)



        
          
        

    

  


  

      

          @callback fetch_position(opts(), session_id()) ::
  {:ok, position_record()} | {:error, error()}


      


Fetches the position stored for session_id.
Returns {:error, :position_not_found} when no position is stored for
that session id - never {:ok, nil} and never a raise. The returned
position_blob and identity_blob must be byte-identical to what
save_position/2 was given.

  



  
    
      
    
    
      fetch_retired_info(opts, content_hash)


        (optional)


        
          
        

    

  


  

      

          @callback fetch_retired_info(opts(), content_hash()) ::
  {:ok, retired_info() | nil} | {:error, error()}


      


Optional read of one hash's tombstone, without reading identity_blob
or chart_blob (ADR-0012 decision 6).
Answers {:ok, info} for a tombstoned hash, carrying the same
retired_info/0 the retired arm of fetch_chart/2 carries, and
{:ok, nil} for every hash that has no tombstone - a stored chart that
was never retired and a hash this store never held alike. Telling
those two apart is fetch_chart/2's job, and this callback exists
for a caller that needs only the one question answered: whether the
hash is retired.
The bytes not crossing is the contract. An adapter answering this by
loading the whole chart row and discarding the blobs is conformant in
what it returns and defeats the callback's whole purpose, which is that
a create's tombstone check costs the same whatever the chart's size.

  



  
    
      
    
    
      init(opts)



        
          
        

    

  


  

      

          @callback init(opts()) :: {:ok, opts()} | {:error, error()}


      


Prepares this adapter for use and returns the handle every other callback
is called with as its first argument.
For an adapter that needs setup - starting an Agent, checking a repo is
reachable - this is the declared place for it, and the return value is
the opts a caller threads through save_chart/2, fetch_chart/2,
save_position/2, and fetch_position/2. An adapter needing no setup
returns {:ok, opts} unchanged.

  



  
    
      
    
    
      insert_execution(opts, execution_record)



        
          
        

    

  


  

      

          @callback insert_execution(opts(), execution_record()) :: :ok | {:error, error()}


      


Inserts execution_record, refusing a duplicate execution_id with
{:error, :execution_exists}.
The refusal must be atomic with the write: no interleaving of two
insert_execution/2 calls for the same execution_id may let both return :ok.
Create-exactly-once rests on this callback alone, without a lock, so a
check-then-insert implemented as two separate operations does not satisfy
the contract - a SQL adapter reaches for a unique index (or equivalent
backend-native uniqueness) and maps its violation to
{:error, :execution_exists}.
This callback does not decode position_blob or identity_blob, does
not validate the status, and performs no identity check - the facade and
the lifecycle own those (ADR-0003 decisions 1 and 2, ADR-0004
decision 1).
metadata is stored as given and read back by fetch_execution/2 unchanged
(ADR-0006 decision 1). Insert is the only write that sets it: the map is
not mutable after create, and update_execution/2 says so. An adapter reaching
this callback has already declared supports_metadata?/1 true for a
non-empty map - the facade refuses at open otherwise - but an adapter
whose backend cannot hold a particular value (a jsonb column and a
tuple, say) refuses that value here with
{:error, :metadata_unsupported} rather than storing something else.

  



  
    
      
    
    
      isolate(opts)


        (optional)


        
          
        

    

  


  

      

          @callback isolate(opts()) :: :ok | {:error, error()}


      


Optional per-test isolation hook (ADR-0003 amendment, 2026-08-21).
The conformance suite's case template (StorageConformance, in this
package's Testing namespace) calls this before each generated test,
when an adapter exports it, so an adapter backed by a
shared resource - a database connection, a sandbox checkout - can wrap
every test in its own isolated unit (an Ecto.Adapters.SQL.Sandbox
checkout, for one) instead of leaking state between conformance tests.
Optional and defaulted to a no-op by the template's own
function_exported?/3 check: an adapter needing no isolation, like
StatifierPersistence.Storage.InMemory, simply does not implement it.

  



  
    
      
    
    
      list_active_execution_ids_by_content_hash(opts, content_hash)


        (optional)


        
          
        

    

  


  

      

          @callback list_active_execution_ids_by_content_hash(opts(), content_hash()) ::
  {:ok, [execution_id()]} | {:error, error()}


      


Optional listing of the ids of the :active executions on one content
hash (ADR-0012 decision 4).
Part of supports_content_hash_query?/1's capability rather than a
capability of its own: an adapter that declares that predicate exports
this too, and one that does not export the predicate is not asked.
It exists because decision 4 hands a pin source :execution_ids in its
context - a source such as a timer queue knows executions and never
knows hashes, so the ids are what let it answer without learning this
package's key - and decision 3's query answers counts, which a source
cannot be handed. Only the :active arm is listed: a terminal
execution pins nothing (decision 1), and a source asked about one
would be asked about work that cannot resume. A :needs_migration
execution is not listed either (ADR-0014 decision 4): it already
refuses a retirement through its own count, so a source's view of it
could not change whether one proceeds.
A hash this store has never seen answers {:ok, []}, not a not-found
arm, for the reason the counts answer zeros.

  



  
    
      
    
    
      list_execution_ids_by_content_hash(opts, content_hash, list)


        (optional)


        
          
        

    

  


  

      

          @callback list_execution_ids_by_content_hash(opts(), content_hash(), [execution_status()]) ::
  {:ok, [execution_id()]} | {:error, error()}


      


Optional listing of the ids of the executions on one content hash in
any of the given stored statuses (ADR-0017 decision 8).
statuses is a non-empty list of execution_status/0 values. The
answer is {:ok, ids}, in ascending execution id, naming every
execution row that carries content_hash and whose stored status is
one of statuses. A hash this store has never seen answers {:ok, []},
not a not-found arm, for the reason the counts answer zeros.
Part of supports_content_hash_query?/1's capability, as
list_active_execution_ids_by_content_hash/2 is: an adapter that
declares that predicate exports this too. An adapter written before
this callback existed may declare the predicate and not export it;
StatifierPersistence.Storage.list_execution_ids_by_content_hash/3
checks the export and answers {:error, :content_hash_query_unsupported}
for it without calling it (ADR-0017 decision 9).
It exists for StatifierPersistence.Executions.migrate_batch/3, which
asks it for [:active, :needs_migration]: the batch covers the parked
executions on a hash as well as the active ones, and
list_active_execution_ids_by_content_hash/2 lists the :active arm
only, on purpose (ADR-0014 decision 4). That listing is unchanged.

  



  
    
      
    
    
      list_execution_states_by_metadata(opts, metadata)


        (optional)


        
          
        

    

  


  

      

          @callback list_execution_states_by_metadata(opts(), metadata()) ::
  {:ok, [execution_state()]} | {:error, error()}


      


Optional indexed status projection over a metadata match (sp-t57,
ruling C5).
Answers the same match list_executions_by_metadata/2 answers - equality on
every pair, recursively for a nested map - and returns
execution_state/0 rows instead of whole records: the execution id, its status,
and its child_index.
It exists because the settlement of a fan-out asks "have all N of this
invocation's children reached a terminal status?" once per child, and
answering that with the listing would move N identity and position
blobs N times over one fan-out. An adapter implements this as a
projection its backend can serve from an index (the Ecto adapter selects
three columns under the jsonb containment predicate V03 indexes);
materialising records and mapping them down is a conformant but
pointless implementation, and defeats the callback's whole purpose.
Exporting it is how an adapter declares it can answer the question.
StatifierPersistence.Driver.start_child_at/6 refuses at open with
{:refused, :execution_states_unsupported} for an adapter that does not.

  



  
    
      
    
    
      list_executions_by_metadata(opts, metadata)


        (optional)


        
          
        

    

  


  

      

          @callback list_executions_by_metadata(opts(), metadata()) ::
  {:ok, [execution_record()]} | {:error, error()}


      


Optional metadata-match listing (ADR-0006 decision 3's equality-match
helper, promoted to a callback by ADR-0008 decision 5).
Lists the executions whose stored metadata contains every key/value pair in
metadata, recursively for a nested map. Equality match on all pairs is
the whole query surface - no ranges, no partial matches, no ordering
guarantee - the same contract StatifierPersistence.Storage.Ecto's
module-local function already documents. Exporting it is how an adapter
declares it can answer "which executions name me as their parent", which is
what a cascading cancel walks; an adapter that does not export it cannot
host a durable subchart, and StatifierPersistence.Driver refuses at
open rather than starting a child it could never cancel.

  



  
    
      
    
    
      list_inputs(opts, execution_id)


        (optional)


        
          
        

    

  


  

      

          @callback list_inputs(opts(), execution_id()) ::
  {:ok, [input_record()]} | {:error, error()}


      


Optional listing of execution_id's whole input log, in ascending seq
(ADR-0010 decision 2).
The whole log, always - no filter, no range, no limit, no reverse. The
whole log is what a replay consumes, and the cap is what bounds it. A
execution with no inputs is {:ok, []}; an execution that does not exist is
{:error, :execution_not_found}, the not-found arm this layer already
requires instead of nil or a raise.

  



  
    
      
    
    
      lock_execution(opts, execution_id, function)


        (optional)


        
          
        

    

  


  

      

          @callback lock_execution(opts(), execution_id(), (-> result)) ::
  {:ok, result} | {:error, error()}
when result: var


      


Optional per-execution lock (ADR-0003 amendment, 2026-08-22; ADR-0004
decision 5).
Provides mutual exclusion per execution_id: while one lock_execution/3 call for a
given execution_id is running fun, no other lock_execution/3 call for the same
execution_id may run its own. fun runs while the exclusion is held, and the
exclusion is released on ANY exit from fun - a normal return, a throw,
and a raise escaping fun alike. The lock must not leak: a raising fun
propagates to the caller, but the next lock_execution/3 for that execution_id
must still acquire.
This is the callback the default serialization strategy
(StatifierPersistence.Serialization.AdapterLock) delegates to; an
adapter that does not export it makes that strategy refuse with
{:error, {:serialization, :not_supported}}. The Ecto adapter
implements it as a transaction-scoped advisory lock plus a
SELECT ... FOR UPDATE row lock inside a transaction that spans fun
(ADR-0004 decision 5 as amended 2026-08-22) - the advisory half exists
because a row lock alone excludes nothing for a execution_id whose execution has
not been inserted yet.

  



  
    
      
    
    
      prune_executions(opts, t, pos_integer, prune_scope)


        (optional)


        
          
        

    

  


  

      

          @callback prune_executions(opts(), DateTime.t(), pos_integer(), prune_scope()) ::
  {:ok, prune_counts()} | {:error, error()}


      


Optional prune of one batch of finished executions (ADR-0016): the
position blob and the input log of at most limit executions that
ended before cutoff, cleared as one atomic unit.
An execution is in the batch when all three hold:
	its status is :completed, :failed or :cancelled. The end stamp
alone is not enough, because a stamp stays on a row a later write put
back to a status that is not terminal (execution_record/0), and
such an execution can still take a step;
	its ended_at is set and strictly before cutoff. A row with no
stamp is never in a batch, whatever its status;
	it still holds something to clear: a position_blob that is not
nil, or at least one input log row.

The oldest ended_at goes first. For each execution in the batch the
adapter writes nil to position_blob and deletes every input log
row, the closed marker included, and it writes nothing else: the row
stays, with its status, failure, metadata, outcome_blob,
content_hash, identity_blob and ended_at as they were.
The unit is the contract: the whole batch, or none of it, one
transaction on a database and one atomic state transition on an adapter
without one. The third condition is what makes a repeat call answer
zeros, and a batch that answers fewer than limit executions means
nothing more was due at cutoff when it ran - for an adapter that
locks the rows it selects, nothing more that it could take. A row
another transaction holds locked (StatifierPersistence.Storage.Ecto
on Postgres skips it, FOR UPDATE SKIP LOCKED) is left for a later
call, so a repeat call can then answer more than zeros.
An adapter that keeps no input log clears the position blobs alone and
answers inputs: 0. cutoff is the host's; this layer takes no
duration and computes no window (ADR-0012 decision 7).
scope confines the batch to one partition of the store
(prune_scope/0). With [] the batch is selected as above from
every execution. With column equalities, an execution is in the batch
only when its row holds every one of them too, and every statement the
batch runs - the selection, the input log check inside it, the input
log delete and the position blob update - carries the same equalities,
so a batch run inside one partition's transaction reads and writes no
row of another. An adapter that cannot confine a batch that way
answers {:error, :unscoped_adapter} for any scope that is not [],
and clears nothing.

  



  
    
      
    
    
      retire_chart(opts, content_hash, retirement)


        (optional)


        
          
        

    

  


  

      

          @callback retire_chart(opts(), content_hash(), retirement()) ::
  {:ok, retired_info()} | {:error, error()}


      


Optional retirement of one chart (ADR-0012 decisions 5 and 6): the
counts and the tombstone, as one atomic unit.
The unit is the contract. An adapter takes decision 1's counts and
writes the tombstone so that nothing can appear between the two - one
transaction on a database, one atomic state transition on an adapter
without one - because a pin that appears between a count and a write
is exactly the chart this record exists to keep from being retired out
from under.
Inside that unit, in this order:
	no row on the hash: {:error, :chart_not_found}, and nothing is
written;
	a row already carrying a retired_at: {:error, {:chart_retired, info}}, and nothing is written - a second retirement is the retired
arm, never a second tombstone;
	otherwise the counts: the :active and :needs_migration execution
rows on the hash, the durable-child linkage pins naming it whose
parent is :active or :needs_migration, and the position rows on
it, folded with the sources counts retirement carries into a
pin_counts/0. If any blocking count is non-zero,
{:error, {:pinned, counts}} and
nothing is written; the three terminal arms are reported in that
map and never cause it.
	all clear: retired_at and retired_by are set from
retirement, identity_blob and chart_blob are nulled, and the
row and its content hash are kept. {:ok, info}.

The row and the hash surviving is the point: the removal is the bytes,
and what is left is a hash that answers for its own retirement on both
chart doors.

  



  
    
      
    
    
      save_chart(opts, chart_record)



        
          
        

    

  


  

      

          @callback save_chart(opts(), chart_record()) :: :ok | {:error, error()}


      


Stores chart_record, idempotent on its content_hash.
A content hash is a content address: saving the same hash twice is :ok
and must not duplicate the row or change what a later fetch_chart/2
returns for it. This callback does not inspect, decode, or validate
chart_blob's bytes and performs no identity check - both are outside
this layer's job (ADR-0003 decisions 1 and 2).
A hash this adapter has tombstoned is the one save it refuses:
{:error, {:chart_retired, info}}, and the row is not revived
(ADR-0012 decision 6). A content-addressed save looks identical to an
ordinary idempotent re-save, so it is the one call with no way to
express "yes, I mean to undo that"; the retired arm is answered first,
before the idempotency above applies.

  



  
    
      
    
    
      save_position(opts, position_record)



        
          
        

    

  


  

      

          @callback save_position(opts(), position_record()) :: :ok | {:error, error()}


      


Stores position_record, overwriting any position already stored for its
session_id.
A session has exactly one current position; this layer keeps no history
of prior saves. This callback does not decode or validate position_blob
and performs no identity check, for the same reason save_chart/2 does
not: the guard belongs to the facade, above every adapter (ADR-0003
decision 2).

  



  
    
      
    
    
      supports_chart_retirement?(opts)


        (optional)


        
          
        

    

  


  

      

          @callback supports_chart_retirement?(opts()) :: boolean()


      


Optional declaration that this adapter can tombstone a chart row
(ADR-0012 decision 6).
The same opt-in-by-export shape supports_metadata?/1 uses, with one
difference worth stating: this predicate is about the store, not
about the adapter's code. Migration V07 makes charts.identity_blob
and charts.chart_blob nullable and adds retired_at and
retired_by, and V07's two modify/3 calls are guarded to Postgres
because ecto_sqlite3 raises from modify/3. So the very same
adapter module answers true against one store and false against
another, and an adapter answers by asking the store it is pointed at
rather than by asking what backend it is.
Nulling a chart's bytes against a store whose blob columns are still
NOT NULL is a constraint violation, and a database error is the
wrong answer to "may I retire this": it reads as a defect rather than
as the backend limit it is. So
StatifierPersistence.Storage.retire_chart/3 refuses at open with
{:error, :chart_retirement_unsupported} for such a store, before it
counts anything and before it opens a transaction.

  



  
    
      
    
    
      supports_content_hash_query?(opts)


        (optional)


        
          
        

    

  


  

      

          @callback supports_content_hash_query?(opts()) :: boolean()


      


Optional declaration that this adapter can answer the drained query
(ADR-0012 decision 3).
The same opt-in-by-export shape supports_metadata?/1 uses: an adapter
exports it and answers true, the facade checks with
function_exported?/3, and an adapter that does not export it stores
everything it stored before and sees no behaviour change.
StatifierPersistence.Storage.count_executions_by_content_hash/2
answers {:error, :content_hash_query_unsupported} for such an adapter
without calling it. The refusal matters beyond the query itself: a chart
cannot be retired against a store that cannot count what is running on
it, so the retirement refuses at open rather than acting on a count it
could not take.
The predicate covers list_active_execution_ids_by_content_hash/2
as well: both read the same column under the same index, and a second
opt-in for the second of them would be a capability a host has no way
to want separately. It covers list_execution_ids_by_content_hash/3
for the same reason (ADR-0017 decision 8).

  



  
    
      
    
    
      supports_execution_outcome?(opts)


        (optional)


        
          
        

    

  


  

      

          @callback supports_execution_outcome?(opts()) :: boolean()


      


Optional declaration that this adapter can store an execution's outcome_blob
(sp-t57, ruling C3).
The same opt-in-by-export shape supports_metadata?/1 uses. An adapter
that does not export it, or answers false, stores no outcome payload,
and StatifierPersistence.Driver.start_child_at/6 refuses to start a
fan-out child on it at open with {:refused, :execution_outcome_unsupported} -
a child whose answer could never be read back is a child whose
invocation could never be settled, the same posture
:child_listing_unsupported already takes for a child that could never
be cancelled.
Nothing else refuses on it. An ordinary execution and a single-child durable
subchart need no outcome payload, so an adapter written before this
callback existed is conformant unchanged and sees no behaviour change.

  



  
    
      
    
    
      supports_execution_pruning?(opts)


        (optional)


        
          
        

    

  


  

      

          @callback supports_execution_pruning?(opts()) :: boolean()


      


Optional declaration that this adapter can prune finished executions
(ADR-0016).
The same opt-in-by-export shape supports_metadata?/1 uses: an adapter
exports it and answers true, the facade checks with
function_exported?/3, and an adapter that does not export it sees no
behaviour change. StatifierPersistence.Storage.prune_executions/4
answers {:error, :execution_pruning_unsupported} for such an adapter
without calling it.

  



  
    
      
    
    
      supports_input_log?(opts)


        (optional)


        
          
        

    

  


  

      

          @callback supports_input_log?(opts()) :: boolean()


      


Optional declaration that this adapter keeps an execution's input log
(ADR-0010 decision 1).
The same opt-in-by-export shape supports_metadata?/1 and
supports_execution_outcome?/1 use: an adapter exports it and answers true,
the facade checks with function_exported?/3, and an adapter that does
not export it stores no inputs and sees no behaviour change.
StatifierPersistence.Storage.InMemory and every adapter written before
ADR-0010 stay conformant without a line of change.
No execution-lifecycle call refuses on it, and that is the deliberate
departure from supports_metadata?/1's refusal at open. Those refuse
because something the host asked for would otherwise be silently
dropped; the input log is a derived record of inputs the host is
supplying anyway, and refusing to run a chart because the log cannot be
kept would let a diagnostic facility break the execution it is diagnosing. A
host that needs to know asks
StatifierPersistence.Storage.input_log_supported?/1.

  



  
    
      
    
    
      supports_metadata?(opts)


        (optional)


        
          
        

    

  


  

      

          @callback supports_metadata?(opts()) :: boolean()


      


Optional declaration that this adapter can store an execution's metadata map
(ADR-0006 decision 3).
Exporting it and returning true is how an adapter opts into the
metadata contract - the same @optional_callbacks plus
function_exported?/3 shape isolate/1 and lock_execution/3 use. An adapter
that does not export it stores no metadata, and
StatifierPersistence.Storage.insert_execution/5 refuses a non-empty map for
it at open with {:error, :metadata_unsupported} before any write
happens. An empty or absent map is never refused, which is what keeps
every adapter written before ADR-0006 conformant without a line of
change.
The refusal is at open - at the create that supplies the map - so a host
learns on its first call rather than discovering a silently dropped scope
on a later fetch. Refusing is conformance, not a gap.

  



  
    
      
    
    
      supports_retired_info?(opts)


        (optional)


        
          
        

    

  


  

      

          @callback supports_retired_info?(opts()) :: boolean()


      


Optional declaration that this adapter can read one hash's tombstone
without reading the chart's bytes (ADR-0012 decision 6).
The same opt-in-by-export shape supports_metadata?/1 uses: an adapter
exports it and answers true, the facade checks with
function_exported?/3, and an adapter that does not export it sees no
behaviour change. It is a predicate of its own rather than a widening of
supports_chart_retirement?/1, because an adapter that declared that
predicate before this one existed would otherwise be called for a
callback it never agreed to export.
It is independent of supports_chart_retirement?/1 in the other
direction too: a store that can never carry a tombstone can still answer
"this hash has none" cheaply, and that is the answer every create on
such a store needs.
For an adapter that does not declare it,
StatifierPersistence.Storage.check_chart_retired/2 falls back to
fetch_chart/2 and reads the retired arm off the full row, which
answers the same thing at the cost of transferring the chart's bytes.

  



  
    
      
    
    
      supports_tree_migration?(opts)


        (optional)


        
          
        

    

  


  

      

          @callback supports_tree_migration?(opts()) :: boolean()


      


Optional declaration that this adapter can write a tree migration as one
unit (ADR-0015 decision 3).
The same opt-in-by-export shape supports_chart_retirement?/1 uses:
an adapter exports it and answers true, and
StatifierPersistence.Executions.migrate_tree/4 refuses at open with
{:error, :tree_migration_unsupported} for an adapter that does not,
before any read and before any write. An adapter that does not export
it sees no other change.

  



  
    
      
    
    
      update_execution(opts, execution_record)



        
          
        

    

  


  

      

          @callback update_execution(opts(), execution_record()) :: :ok | {:error, error()}


      


Overwrites the execution stored under execution_record's execution_id with the full
record.
Returns {:error, :execution_not_found} when no execution exists for the id. This is
a full-record overwrite - there is no partial-update surface, so every
field in the stored row after this call is the given record's, including
a nil position_blob.
metadata is the one exception, and it is an exception by decision:
ADR-0006 decision 1 grants a map supplied at create and grants no way to
change it afterwards, so this callback carries the stored map forward
verbatim and ignores the metadata field of the record it is given. The
facade passes %{} there for exactly that reason. An adapter that
overwrote it would make the map mutable, which is the reopener ADR-0006's
consequences name rather than a behaviour it grants.
outcome_blob is the second exception, and a narrower one: a record
whose outcome_blob is nil leaves the stored value untouched, and a
record carrying a binary sets it. The payload is written once, when the
execution reaches a terminal status, and never cleared, so "nil means
unchanged" is total rather than a partial-update surface - there is no
writer that needs to set it back to nil. Without the carry-forward
every ordinary step of an execution that had already answered would erase its
answer, since this callback is a full-record overwrite and the stepper
builds its record from a MachineState that has never seen one.
ended_at is the third exception, and the one that is first-write-wins
rather than nil-means-unchanged alone: a stored stamp is kept whatever
the given record carries, and a row with no stamp takes the given
record's ended_at, nil included. That is the rule that makes the
stamp the time of the first terminal write the row took while it had
none - a later overwrite of a stamped row, with the same status or
another, cannot move it or clear it. The shared conformance suite pins
both halves.
Like the other execution callbacks it decodes nothing,
validates no status transition, and performs no identity check - the
facade and the lifecycle own those (ADR-0003 decisions 1 and 2, ADR-0004
decision 1).

  



  
    
      
    
    
      write_tree_migration(opts, list)


        (optional)


        
          
        

    

  


  

      

          @callback write_tree_migration(opts(), [tree_write()]) :: :ok | {:error, error()}


      


Optional write of a tree migration: every write in writes, or none of
them (ADR-0015 decision 3).
The unit is the contract, the one retire_chart/3 already asks for:
one transaction on a database, one atomic state transition on an adapter
without one. :ok means every write in the list landed; {:error, reason} means none of them did. An execution the list names that is
not stored is {:error, :execution_not_found}, and nothing is written.
Each write is a tree_write/0. A re-pin overwrites the status, the
content hash, the identity blob, the position blob and the failure,
rewrites the linkage pin's content_hash when the write carries one and
the stored metadata holds a linkage, and carries every other metadata
key, the outcome_blob and the stored ended_at forward verbatim. A
park writes the status and the failure alone.
An adapter reached inside an enclosing transaction - the Ecto adapter's
lock_execution/3 is one - never returns an error that would commit
the writes it had already made. A refusal it can decide before its
first write, such as an execution that is not stored, it returns as it
is: nothing was written, so the enclosing transaction is left open and
the caller sees the adapter's own reason. A failure after a write
rolls the enclosing transaction back. Like the other execution
callbacks it decodes nothing, validates no status transition and
performs no identity check.

  


        

      

      
        Functions


        


  
    
      
    
    
      pin_counts(counts, positions, sources)



        
          
        

    

  


  

      

          @spec pin_counts(execution_counts(), non_neg_integer(), source_counts()) ::
  pin_counts()


      


Folds one hash's counts into the shape a refusal carries
(pin_counts/0).
Every adapter that implements retire_chart/3 builds its refusal
through this function, so the two adapters cannot drift into two
shapes for one answer. counts is the drained query's own six-key
map, which both adapters already compute.

  



  
    
      
    
    
      pinned?(counts)



        
          
        

    

  


  

      

          @spec pinned?(pin_counts()) :: boolean()


      


Whether counts holds a pin that refuses a retirement: ADR-0012
decision 1's blocking set, and nothing else.
A non-zero executions.active or executions.needs_migration (a
parked execution pins its chart, ADR-0014 decision 4), a non-zero
children, a non-zero positions, or a non-zero count under any
source. The three terminal
execution arms are reported in counts and are not read here, which
is what keeps a chart retirable after everything on it has finished.
One function so that the blocking set is one list rather than one per
adapter: an adapter answers what it counted, and this answers whether
what it counted is a pin.

  



  
    
      
    
    
      sources_pinned?(sources)



        
          
        

    

  


  

      

          @spec sources_pinned?(source_counts()) :: boolean()


      


Whether any registered source reported a non-zero count: the one
member of ADR-0012 decision 1's blocking set that is not a row in
this package's tables.
Separate from pinned?/1 because an adapter whose atomic unit is a
database statement guards its own three pin kinds inside that
statement and cannot guard this one there - a source's counts were
taken outside the database and arrive as data.

  


        

      


  

    
StatifierPersistence.Storage.Ecto 
    



      
The Ecto StatifierPersistence.Storage.Adapter: the storage contract
over the schemas a host generates with use StatifierPersistence.Ecto
(ADR-0002), against the tables the versioned migrations helper
creates. Requires the optional ecto_sql dependency (ADR-0005).
defmodule MyApp.Persistence do
  use StatifierPersistence.Ecto, repo: MyApp.Repo
end

{:ok, store} =
  StatifierPersistence.Storage.new(
    StatifierPersistence.Storage.Ecto,
    persistence: MyApp.Persistence
  )
Options init/1 accepts:
	:persistence - required, a module that called
use StatifierPersistence.Ecto. The repo, the schema modules,
and the table names all come from its resolved configuration,
so this adapter adds no knobs of its own (ADR-0002 decision 3).
	:input_log_cap - the per-execution cap on ADR-0010's input log:
:infinity (the default, no cap) or a positive integer. It
counts entries, and past it append_input/3 refuses and closes
the execution's log with a marker (decision 6). It has no bounded
default, because one would be this package silently truncating a
host's log.
	:sandbox - when true, isolate/1 checks out an
Ecto.Adapters.SQL.Sandbox connection: the hook a test suite
(this package's conformance suite included) uses to wrap each
test in its own transaction. Default false, and isolate/1
is then a no-op.

Engine identities (content_hash, session_id, execution_id) are
stored verbatim in text columns and blobs in bytea columns, so
both round-trip byte-identically (ADR-0002 decision 1, ADR-0003
decision 1). The identity guard lives in
StatifierPersistence.Storage, above this adapter like above every
other one (ADR-0003 decision 2); nothing here decodes a blob.
insert_execution/2's :execution_exists refusal rides the V01 unique index on
execution_id - one atomic insert, never a check-then-insert. A backend
failure a callback cannot observe as a value (the database down, a
timeout) raises the driver's own exception rather than being
flattened into a default (this package's errors-are-events rule).

      


      
        Summary


  
    Functions
  


    
      
        append_input(opts, execution_id, map)

      


        Appends one input at the execution's next ordinal (the optional
StatifierPersistence.Storage.Adapter.append_input/3).



    


    
      
        count_executions_by_content_hash(opts, content_hash)

      


        Counts the executions on content_hash per stored arm (the optional
StatifierPersistence.Storage.Adapter.count_executions_by_content_hash/2,
ADR-0012 decision 3).



    


    
      
        fetch_chart(opts, content_hash)

      


        Fetches the chart stored under content_hash, or :chart_not_found.



    


    
      
        fetch_execution(opts, execution_id)

      


        Fetches the execution stored under execution_id, or :execution_not_found.



    


    
      
        fetch_position(opts, session_id)

      


        Fetches the position stored for session_id, or
:position_not_found.



    


    
      
        fetch_retired_info(opts, content_hash)

      


        Reads the tombstone on content_hash, or nil for a hash that has
none (the optional
StatifierPersistence.Storage.Adapter.fetch_retired_info/2).



    


    
      
        init(opts)

      


        Resolves the :persistence host module into the handle every other
callback takes: the host's repo, its three generated schema modules,
and its executions table name (for the unique-constraint mapping).



    


    
      
        insert_execution(opts, execution_record)

      


        Inserts execution_record, refusing a duplicate execution_id with
{:error, :execution_exists}.



    


    
      
        isolate(opts)

      


        Per-test isolation (the optional
StatifierPersistence.Storage.Adapter.isolate/1): checks out an
Ecto.Adapters.SQL.Sandbox connection when this handle was built
with sandbox: true, and is a no-op otherwise.



    


    
      
        list_active_execution_ids_by_content_hash(opts, content_hash)

      


        Lists the ids of the :active executions on content_hash (the
optional
StatifierPersistence.Storage.Adapter.list_active_execution_ids_by_content_hash/2,
ADR-0012 decision 4).



    


    
      
        list_execution_ids_by_content_hash(opts, content_hash, statuses)

      


        Lists the ids of the executions on content_hash whose status is one
of statuses (the optional
StatifierPersistence.Storage.Adapter.list_execution_ids_by_content_hash/3,
ADR-0017 decision 8), in ascending execution id.



    


    
      
        list_execution_states_by_metadata(opts, metadata)

      


        The indexed status projection over a metadata match (the optional
StatifierPersistence.Storage.Adapter.list_execution_states_by_metadata/2).



    


    
      
        list_executions_by_metadata(opts, metadata)

      


        Lists the executions whose stored metadata contains every key/value
pair in metadata (ADR-0006 decision 3's equality-match list helper).



    


    
      
        list_inputs(opts, execution_id)

      


        Lists an execution's whole log in ascending seq (the optional
StatifierPersistence.Storage.Adapter.list_inputs/2), or
:execution_not_found for an execution this adapter does not hold.



    


    
      
        lock_execution(opts, execution_id, fun)

      


        Runs fun under per-execution mutual exclusion for execution_id (the optional
StatifierPersistence.Storage.Adapter.lock_execution/3, ADR-0004
decision 5 as amended 2026-08-22).



    


    
      
        prune_executions(opts, cutoff, limit, scope)

      


        Prunes one batch of finished executions (the optional
StatifierPersistence.Storage.Adapter.prune_executions/4,
ADR-0016) in one transaction.



    


    
      
        retire_chart(opts, content_hash, retirement)

      


        Retires the chart on content_hash: the counts and the tombstone in
one transaction (the optional
StatifierPersistence.Storage.Adapter.retire_chart/3, ADR-0012
decisions 5 and 6).



    


    
      
        save_chart(opts, chart_record)

      


        Stores chart_record, idempotent on its content_hash: an insert
with on_conflict: :nothing against the unique index, so a repeated
save of the same hash neither duplicates the row nor rewrites it.



    


    
      
        save_position(opts, position_record)

      


        Stores position_record under its session_id, overwriting any
position already stored for that session: an upsert replacing the
record columns (and updated_at) on the unique index.



    


    
      
        supports_chart_retirement?(opts)

      


        Declares whether the store this adapter is pointed at can be
tombstoned (the optional
StatifierPersistence.Storage.Adapter.supports_chart_retirement?/1,
ADR-0012 decision 6).



    


    
      
        supports_content_hash_query?(opts)

      


        Declares the drained query (the optional
StatifierPersistence.Storage.Adapter.supports_content_hash_query?/1):
this adapter counts the executions table's rows on one
content_hash, on every Ecto backend.



    


    
      
        supports_execution_outcome?(opts)

      


        Declares outcome support (the optional
StatifierPersistence.Storage.Adapter.supports_execution_outcome?/1):
this adapter stores an execution's answer in the V03 outcome_blob column,
under the configured :blob_type like every other blob column.



    


    
      
        supports_execution_pruning?(opts)

      


        Declares execution pruning (the optional
StatifierPersistence.Storage.Adapter.supports_execution_pruning?/1,
ADR-0016) on every Ecto backend: the batch is a select, a delete and
an update over columns V05 and V08 give every backend.



    


    
      
        supports_input_log?(opts)

      


        Declares input log support (the optional
StatifierPersistence.Storage.Adapter.supports_input_log?/1): this
adapter keeps ADR-0010's log in the V05 inputs table, on every Ecto
backend.



    


    
      
        supports_metadata?(opts)

      


        Declares metadata support (the optional
StatifierPersistence.Storage.Adapter.supports_metadata?/1): this
adapter stores an execution's metadata in the V02 jsonb column (ADR-0006
decision 3), on a Postgres repo.



    


    
      
        supports_retired_info?(opts)

      


        Declares the narrow tombstone read (the optional
StatifierPersistence.Storage.Adapter.supports_retired_info?/1).



    


    
      
        supports_tree_migration?(opts)

      


        Declares the tree migration unit (the optional
StatifierPersistence.Storage.Adapter.supports_tree_migration?/1,
ADR-0015 decision 3): its writes are UPDATEs of existing columns, and
the linkage pin lives in the existing metadata column, so it needs no
schema version.



    


    
      
        update_execution(opts, execution_record)

      


        Overwrites the execution stored under execution_record's execution_id with the
full record, or refuses with :execution_not_found.



    


    
      
        write_tree_migration(opts, writes)

      


        Writes a tree migration's re-pins and parks in one transaction (the
optional StatifierPersistence.Storage.Adapter.write_tree_migration/2,
ADR-0015 decision 3).



    





      


      
        Functions


        


  
    
      
    
    
      append_input(opts, execution_id, map)



        
          
        

    

  


  

      

          @spec append_input(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.execution_id(),
  StatifierPersistence.Storage.Adapter.input_record()
) ::
  {:ok, StatifierPersistence.Storage.Adapter.seq()}
  | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Appends one input at the execution's next ordinal (the optional
StatifierPersistence.Storage.Adapter.append_input/3).
The ordinal is the execution's current maximum plus one, read and written
inside the exclusion the caller already holds
(StatifierPersistence.Executions' serialized unit). The V05 unique index
on (execution_id, seq), not the read, is what makes denseness true: a
lost race fails the write with {:adapter, :seq_conflict} rather
than duplicating an ordinal.
Past the configured input_log_cap: the log closes itself. The cap's
last slot is written as a row with a nil input_blob - decision
6's marker - and this call and every later one for that execution return
{:error, :input_log_full}. The step that produced the input is not
failed by it: the log records its own truncation instead
(ADR-0010 decision 5).

  



  
    
      
    
    
      count_executions_by_content_hash(opts, content_hash)



        
          
        

    

  


  

      

          @spec count_executions_by_content_hash(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.content_hash()
) ::
  {:ok, StatifierPersistence.Storage.Adapter.execution_counts()}
  | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Counts the executions on content_hash per stored arm (the optional
StatifierPersistence.Storage.Adapter.count_executions_by_content_hash/2,
ADR-0012 decision 3).
One grouped count against the V07 index on
executions(content_hash): no row is loaded and no blob is read,
which is the point of a callback that answers "what is running on
this chart" rather than "which executions are".
The database answers only the arms it holds rows in, so the grouped
result is folded onto a map of zeros: every key is present for every
hash, and a hash this store has never seen answers zeros.
children is a second query, because it counts something the
executions table's own content_hash column does not hold: the
linkage pins naming this hash whose parent execution is :active or
:needs_migration (ADR-0012 decision 1, as ADR-0014 decision 4 reads
it). It is a containment probe on the reserved
metadata key joined to the parent row by execution_id, and
containment is the operator V03's jsonb_path_ops GIN index on
metadata serves.
Off Postgres it is 0, and that is the count rather than a gap:
supports_metadata?/1 is false there, so
StatifierPersistence.Storage.insert_execution/5 refuses a
metadata: option at open and no linkage reaches the table through
a supported door.

  



  
    
      
    
    
      fetch_chart(opts, content_hash)



        
          
        

    

  


  

      

          @spec fetch_chart(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.content_hash()
) ::
  {:ok, StatifierPersistence.Storage.Adapter.chart_record()}
  | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Fetches the chart stored under content_hash, or :chart_not_found.
A tombstoned hash answers {:error, {:chart_retired, info}} instead,
carrying who retired it and when (ADR-0012 decision 6): the row is
still there and its blobs are nil, and a record with nil blobs is
not a chart this adapter holds.

  



  
    
      
    
    
      fetch_execution(opts, execution_id)



        
          
        

    

  


  

      

          @spec fetch_execution(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.execution_id()
) ::
  {:ok, StatifierPersistence.Storage.Adapter.execution_record()}
  | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Fetches the execution stored under execution_id, or :execution_not_found.

  



  
    
      
    
    
      fetch_position(opts, session_id)



        
          
        

    

  


  

      

          @spec fetch_position(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.session_id()
) ::
  {:ok, StatifierPersistence.Storage.Adapter.position_record()}
  | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Fetches the position stored for session_id, or
:position_not_found.

  



  
    
      
    
    
      fetch_retired_info(opts, content_hash)



        
          
        

    

  


  

      

          @spec fetch_retired_info(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.content_hash()
) :: {:ok, StatifierPersistence.Storage.Adapter.retired_info() | nil}


      


Reads the tombstone on content_hash, or nil for a hash that has
none (the optional
StatifierPersistence.Storage.Adapter.fetch_retired_info/2).
One SELECT of retired_at and retired_by on the unique index,
restricted to a tombstoned row, so neither chart blob crosses the
wire and the cost does not grow with the chart.
On Postgres the read is preceded by the hash's shared advisory lock,
pg_advisory_xact_lock_shared, in the key space retire_chart/3's
exclusive lock is taken in (ADR-0012's 2026-09-28 Amendment). The
lock is transaction-scoped: inside a transaction - the one
lock_execution/3 opens around a create or a migration is the case
this exists for - it is held until that transaction ends, so no
retirement of the hash can decide until the write that read it has
committed or rolled back, and a retirement already holding the lock
is waited for, so the read that follows sees its tombstone. Outside
a transaction it is released when the statement ends. On any other
backend no lock is taken.

  



  
    
      
    
    
      init(opts)



        
          
        

    

  


  

      

          @spec init(StatifierPersistence.Storage.Adapter.opts()) ::
  {:ok, StatifierPersistence.Storage.Adapter.opts()}
  | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Resolves the :persistence host module into the handle every other
callback takes: the host's repo, its three generated schema modules,
and its executions table name (for the unique-constraint mapping).
Refuses a module that never called use StatifierPersistence.Ecto
with {:error, {:adapter, {:not_a_persistence_host, module}}}.
Makes no database call: reachability surfaces on first use, per
call site.

  



  
    
      
    
    
      insert_execution(opts, execution_record)



        
          
        

    

  


  

      

          @spec insert_execution(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.execution_record()
) :: :ok | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Inserts execution_record, refusing a duplicate execution_id with
{:error, :execution_exists}.
The refusal is the V01 unique index on execution_id speaking: the insert
carries a unique_constraint/3 on that index's name, so two
concurrent inserts of one execution_id cannot both return :ok and no
separate existence check ever runs.
metadata is stored in the V02 jsonb column, NULL for the empty
map. jsonb holds only JSON-representable values, which makes term
narrower here than in Elixir (ADR-0006 decision 3): a tuple, a pid, a
reference, an atom, a struct, or a binary that is not valid UTF-8 has
no jsonb form. This adapter refuses such a map at open with
{:error, :metadata_unsupported} - the failure shape ADR-0006
decision 3 leaves to the implementation - rather than letting the
encoder raise from inside a transaction or, worse, storing something
that is not what the caller handed over. Refusing at open is the
principle the decision already sets for an adapter that cannot store a
map; a value it cannot store is the same answer at a finer grain.

  



  
    
      
    
    
      isolate(opts)



        
          
        

    

  


  

      

          @spec isolate(StatifierPersistence.Storage.Adapter.opts()) ::
  :ok | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Per-test isolation (the optional
StatifierPersistence.Storage.Adapter.isolate/1): checks out an
Ecto.Adapters.SQL.Sandbox connection when this handle was built
with sandbox: true, and is a no-op otherwise.

  



  
    
      
    
    
      list_active_execution_ids_by_content_hash(opts, content_hash)



        
          
        

    

  


  

      

          @spec list_active_execution_ids_by_content_hash(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.content_hash()
) ::
  {:ok, [StatifierPersistence.Storage.Adapter.execution_id()]}
  | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Lists the ids of the :active executions on content_hash (the
optional
StatifierPersistence.Storage.Adapter.list_active_execution_ids_by_content_hash/2,
ADR-0012 decision 4).
One column, one arm, under the same V07 index on
executions(content_hash) the grouped count uses: the ids are what
a pin source is handed as its context, and nothing else about those
executions is read.

  



  
    
      
    
    
      list_execution_ids_by_content_hash(opts, content_hash, statuses)



        
          
        

    

  


  

      

          @spec list_execution_ids_by_content_hash(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.content_hash(),
  [StatifierPersistence.Storage.Adapter.execution_status()]
) ::
  {:ok, [StatifierPersistence.Storage.Adapter.execution_id()]}
  | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Lists the ids of the executions on content_hash whose status is one
of statuses (the optional
StatifierPersistence.Storage.Adapter.list_execution_ids_by_content_hash/3,
ADR-0017 decision 8), in ascending execution id.
One column under the same V07 index on executions(content_hash) the
:active listing uses, with the status set as an IN list. The ids
are sorted in Elixir rather than by an ORDER BY, so the order is the
binary order of the ids whatever collation the backend's text column
carries.

  



  
    
      
    
    
      list_execution_states_by_metadata(opts, metadata)



        
          
        

    

  


  

      

          @spec list_execution_states_by_metadata(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.metadata()
) ::
  {:ok, [StatifierPersistence.Storage.Adapter.execution_state()]}
  | {:error, StatifierPersistence.Storage.Adapter.error()}


      


The indexed status projection over a metadata match (the optional
StatifierPersistence.Storage.Adapter.list_execution_states_by_metadata/2).
The same jsonb containment predicate list_executions_by_metadata/2
issues - which V03's GIN jsonb_path_ops index serves - with a
three-column select: in place of the whole row. No blob column is
read, which is the point: a fan-out of N children asks this question N
times, and the listing would move N identity and position blobs each
time.
child_index is extracted from this package's own reserved linkage
namespace inside metadata, and is nil for a matched execution carrying
no linkage.
Takes the same non-empty string-keyed map, with the same
ArgumentError for anything else.
Off Postgres this refuses with {:error, :metadata_unsupported}
rather than issuing SQL the backend cannot parse - the same answer
supports_metadata?/1 already gives the facade, given directly to a
caller who reached the callback itself.

  



  
    
      
    
    
      list_executions_by_metadata(opts, metadata)



        
          
        

    

  


  

      

          @spec list_executions_by_metadata(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.metadata()
) ::
  {:ok, [StatifierPersistence.Storage.Adapter.execution_record()]}
  | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Lists the executions whose stored metadata contains every key/value
pair in metadata (ADR-0006 decision 3's equality-match list helper).
Equality match on all pairs is the whole query surface: no ranges, no
partial matches, no containment operators exposed to the caller, and
no ordering guarantee. A host needing more than that queries its own
column directly - ADR-0002's configurable table names already make
that a supported thing to do.
The query is one jsonb containment predicate, which a GIN index on
the column serves directly; V02 ships no index, because which pairs a
host queries by is the host's call (ADR-0006 decision 4).
metadata must be a non-empty map of string keys: a zero-pair
"contains every given pair" matches every execution with any metadata at
all, which is a caller bug far more often than a request, so it
raises ArgumentError rather than answering it.
StatifierPersistence.Storage.Ecto.list_executions_by_metadata(
  store.opts,
  %{"tenant_id" => "acct_01H8X"}
)
Returns records in fetch_execution/2's shape.
Off Postgres this refuses with {:error, :metadata_unsupported}
rather than issuing SQL the backend cannot parse - the same answer
supports_metadata?/1 already gives the facade, given directly to a
caller who reached the callback itself.

  



  
    
      
    
    
      list_inputs(opts, execution_id)



        
          
        

    

  


  

      

          @spec list_inputs(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.execution_id()
) ::
  {:ok, [StatifierPersistence.Storage.Adapter.input_record()]}
  | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Lists an execution's whole log in ascending seq (the optional
StatifierPersistence.Storage.Adapter.list_inputs/2), or
:execution_not_found for an execution this adapter does not hold.
One index-ordered read of the V05 unique index. No filter, no range,
no limit: the whole log is what a replay consumes and the cap is what
bounds it (ADR-0010 decision 2).

  



  
    
      
    
    
      lock_execution(opts, execution_id, fun)



        
          
        

    

  


  

      

          @spec lock_execution(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.execution_id(),
  (-> result)
) :: {:ok, result} | {:error, StatifierPersistence.Storage.Adapter.error()}
when result: term()


      


Runs fun under per-execution mutual exclusion for execution_id (the optional
StatifierPersistence.Storage.Adapter.lock_execution/3, ADR-0004
decision 5 as amended 2026-08-22).
Everything happens inside one transaction that spans fun. It takes
pg_advisory_xact_lock(hashtextextended(execution_id, 0)) first -
unconditional per-execution exclusion whether or not the execution row exists
yet - and then SELECT ... FOR UPDATE on the execution row when it does,
keeping the row itself locked against every other writer for the
rest of the transaction. Both locks are transaction-scoped, so any
exit from fun releases them: a normal return commits, and a raise
rolls back and propagates to the caller with nothing leaked.
One return rolls back as well (ADR-0004's 2026-09-28 Amendment): the
marker StatifierPersistence.Executions answers for a step whose
position save failed after its effects. It is rolled back only when
this call opened the outermost transaction; inside a caller's own
transaction it commits like any other return, and the rollback is the
caller's. Either way the marker is returned as the body's result.

  



  
    
      
    
    
      prune_executions(opts, cutoff, limit, scope)



        
          
        

    

  


  

      

          @spec prune_executions(
  StatifierPersistence.Storage.Adapter.opts(),
  DateTime.t(),
  pos_integer(),
  StatifierPersistence.Storage.Adapter.prune_scope()
) ::
  {:ok, StatifierPersistence.Storage.Adapter.prune_counts()}
  | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Prunes one batch of finished executions (the optional
StatifierPersistence.Storage.Adapter.prune_executions/4,
ADR-0016) in one transaction.
The batch is selected on the V08 index on executions(ended_at),
oldest first, and its input log rows are deleted and its position
blobs nulled by id. On Postgres the selection locks its rows with
FOR UPDATE SKIP LOCKED: a row another transaction is writing is left
for the next call rather than waited on, and two prunes running at
once take disjoint batches. Off Postgres the backend's own write lock
serialises the transaction.
A scope confines every statement - the selection, the input log check
inside it, the input log delete and the position blob update - to the
rows holding each of its column equalities. Its columns are the
host's :leading_columns, which the generated schemas do not declare,
so a scoped batch queries the two tables by name, under the schemas'
own prefix, and reads the package columns it needs by the same names.
A column that is not one of the host's :leading_columns raises
ArgumentError before any statement runs.
This transaction joins a caller's own when there is one. Nothing here
rolls back: every statement either runs or raises the driver's own
exception.

  



  
    
      
    
    
      retire_chart(opts, content_hash, retirement)



        
          
        

    

  


  

      

          @spec retire_chart(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.content_hash(),
  StatifierPersistence.Storage.Adapter.retirement()
) ::
  {:ok, StatifierPersistence.Storage.Adapter.retired_info()}
  | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Retires the chart on content_hash: the counts and the tombstone in
one transaction (the optional
StatifierPersistence.Storage.Adapter.retire_chart/3, ADR-0012
decisions 5 and 6).
The transaction is what the callback's contract asks for, and one
thing inside it is worth naming, because it is what closes the race
the record cares about. The tombstone is not an update the counts
authorise; it is a single conditional UPDATE that re-asserts every
one of them in its own WHERE - no :active or :needs_migration
execution row on the
hash, no position row on it, no durable-child pin naming it, and the
row not already retired. The counts taken above it are what a
refusal reports; the UPDATE is what decides. So there is no
interval between the count and the write for an execution to be
created in: an execution visible when the statement runs is in its
NOT EXISTS, and one committed after it is after the tombstone. A
statement that matches no row is read back as the refusal it is -
the counts are taken again and reported, or the retired arm is
answered if a concurrent retirement won.
On Postgres the transaction's first statement takes the hash's
exclusive advisory lock (ADR-0012's 2026-09-28 Amendment), the one
fetch_retired_info/2 takes shared. A create or a migration that
read the hash inside its own transaction still holds the shared
lock, so the retirement waits for it to commit, and the NOT EXISTS
then sees the execution it put on the hash and the retirement
refuses as pinned. That is what closes the interleaving the
conditional UPDATE alone cannot: a write that read the hash as not
retired and had not yet committed when the statement ran. On any
other backend no lock is taken and that interleaving stays open.
This transaction joins a caller's own when there is one, and it
takes no per-execution lock: the two contracts
docs/guides/caller-transaction.md states, in its "Write your own rows in
the same transaction as a step" and "Deliver an event while a step is in
flight" sections, are untouched by it.
No row: :chart_not_found. Already retired: the retired arm,
never a second tombstone.

  



  
    
      
    
    
      save_chart(opts, chart_record)



        
          
        

    

  


  

      

          @spec save_chart(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.chart_record()
) :: :ok | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Stores chart_record, idempotent on its content_hash: an insert
with on_conflict: :nothing against the unique index, so a repeated
save of the same hash neither duplicates the row nor rewrites it.
A tombstoned hash is refused with
{:error, {:chart_retired, info}} and not revived (ADR-0012
decision 6). What keeps a tombstoned row from being revived is the
unique index, not the read: the insert never rewrites an existing
row, so no interleaving puts the bytes back. The read is what turns
a save of a retired hash into the retired arm rather than a silent
:ok, and it answers for the row as it stood when it ran. The read
and the insert are one transaction, but under Postgres's default
READ COMMITTED each statement reads its own snapshot, so a
retirement committing between the two leaves this save answering
:ok - which is the answer the save would have had in the order it
was read in, a save followed by a retirement, and the row stays
tombstoned. The transaction joins a caller's own when there is one,
which is what keeps the contract in the "Write your own rows in the same
transaction as a step" section of docs/guides/caller-transaction.md
intact.

  



  
    
      
    
    
      save_position(opts, position_record)



        
          
        

    

  


  

      

          @spec save_position(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.position_record()
) :: :ok | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Stores position_record under its session_id, overwriting any
position already stored for that session: an upsert replacing the
record columns (and updated_at) on the unique index.

  



  
    
      
    
    
      supports_chart_retirement?(opts)



        
          
        

    

  


  

      

          @spec supports_chart_retirement?(StatifierPersistence.Storage.Adapter.opts()) ::
  boolean()


      


Declares whether the store this adapter is pointed at can be
tombstoned (the optional
StatifierPersistence.Storage.Adapter.supports_chart_retirement?/1,
ADR-0012 decision 6).
It asks the store, not the backend. The retirement writes NULL
into identity_blob and chart_blob and writes retired_at and
retired_by, so what has to be true is that those four columns are
there and the two blob columns are nullable - which is exactly what
migration V07 arranges, and which V07 can only arrange on Postgres,
because ecto_sqlite3 raises from the modify/3 that drops a
NOT NULL.
Asking the catalog rather than the adapter module keeps the answer
true for the host V07's moduledoc sends elsewhere: one that altered
the two columns itself, in a migration of its own on a backend that
is not Postgres, has a store that can be retired against and this
predicate says so. One query, on a call a host makes once per
retirement.
The probe reads the columns' presence and the two blobs'
nullability, not their types. A host that adds the tombstone
columns itself with types other than V07's - retired_at as text,
say - is answered true here, and the retirement's UPDATE then
raises the database's own error rather than refusing at open. V07
writes the types this adapter writes; a hand-built store has to
match them.

  



  
    
      
    
    
      supports_content_hash_query?(opts)



        
          
        

    

  


  

      

          @spec supports_content_hash_query?(StatifierPersistence.Storage.Adapter.opts()) ::
  boolean()


      


Declares the drained query (the optional
StatifierPersistence.Storage.Adapter.supports_content_hash_query?/1):
this adapter counts the executions table's rows on one
content_hash, on every Ecto backend.
Unconditional, unlike supports_metadata?/1. The query is an equality
predicate on a text column with a GROUP BY over another, which
every backend this package tests parses, and V07 indexes the column
it filters on for every backend too.

  



  
    
      
    
    
      supports_execution_outcome?(opts)



        
          
        

    

  


  

      

          @spec supports_execution_outcome?(StatifierPersistence.Storage.Adapter.opts()) ::
  boolean()


      


Declares outcome support (the optional
StatifierPersistence.Storage.Adapter.supports_execution_outcome?/1):
this adapter stores an execution's answer in the V03 outcome_blob column,
under the configured :blob_type like every other blob column.

  



  
    
      
    
    
      supports_execution_pruning?(opts)



        
          
        

    

  


  

      

          @spec supports_execution_pruning?(StatifierPersistence.Storage.Adapter.opts()) ::
  boolean()


      


Declares execution pruning (the optional
StatifierPersistence.Storage.Adapter.supports_execution_pruning?/1,
ADR-0016) on every Ecto backend: the batch is a select, a delete and
an update over columns V05 and V08 give every backend.

  



  
    
      
    
    
      supports_input_log?(opts)



        
          
        

    

  


  

      

          @spec supports_input_log?(StatifierPersistence.Storage.Adapter.opts()) :: boolean()


      


Declares input log support (the optional
StatifierPersistence.Storage.Adapter.supports_input_log?/1): this
adapter keeps ADR-0010's log in the V05 inputs table, on every Ecto
backend.
Unconditional, unlike supports_metadata?/1, which answers false
off Postgres because the containment SQL its listings issue does not
parse there. Nothing in the input log needs a Postgres-only feature -
a table, four columns and a unique index (ADR-0010 decision 9) - so
there is nothing here for a backend to decline.

  



  
    
      
    
    
      supports_metadata?(opts)



        
          
        

    

  


  

      

          @spec supports_metadata?(StatifierPersistence.Storage.Adapter.opts()) :: boolean()


      


Declares metadata support (the optional
StatifierPersistence.Storage.Adapter.supports_metadata?/1): this
adapter stores an execution's metadata in the V02 jsonb column (ADR-0006
decision 3), on a Postgres repo.
On any other Ecto adapter this answers false, which is ADR-0006
decision 3's refusal-at-open arm rather than a new one. The capability
that record defines is the column and the equality-match list
helper, and the helper is Postgres-only SQL: both
list_executions_by_metadata/2 and list_execution_states_by_metadata/2 are
jsonb containment (@>) with a -> ... ->> extraction, which a
non-Postgres backend does not parse. Declaring the capability true
there would strand a durable subchart or a fan-out at the far end of
a listing that cannot answer, with children already started that
nothing could then settle (sp-11w).
The two listings consult this answer themselves, so a caller holding
the raw callback gets the same {:error, :metadata_unsupported} the
facade gives rather than a raise from the driver (sp-4eo). V03's
metadata index is skipped on the same adapters, for the same
reason; sp-5lm tracks this surface.

  



  
    
      
    
    
      supports_retired_info?(opts)



        
          
        

    

  


  

      

          @spec supports_retired_info?(StatifierPersistence.Storage.Adapter.opts()) :: boolean()


      


Declares the narrow tombstone read (the optional
StatifierPersistence.Storage.Adapter.supports_retired_info?/1).
Always true, and unlike supports_chart_retirement?/1 it does not
ask the store: the read selects retired_at and retired_by, which
fetch_chart/2 and save_chart/2 already read on every store this
adapter serves. A store that can never carry a tombstone answers
nil for every hash, cheaply, which is the answer a create needs.

  



  
    
      
    
    
      supports_tree_migration?(opts)



        
          
        

    

  


  

      

          @spec supports_tree_migration?(StatifierPersistence.Storage.Adapter.opts()) ::
  boolean()


      


Declares the tree migration unit (the optional
StatifierPersistence.Storage.Adapter.supports_tree_migration?/1,
ADR-0015 decision 3): its writes are UPDATEs of existing columns, and
the linkage pin lives in the existing metadata column, so it needs no
schema version.

  



  
    
      
    
    
      update_execution(opts, execution_record)



        
          
        

    

  


  

      

          @spec update_execution(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.execution_record()
) :: :ok | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Overwrites the execution stored under execution_record's execution_id with the
full record, or refuses with :execution_not_found.
One update_all/3 keyed on execution_id: the match count is the
existence check, so refusal and overwrite are a single statement.
metadata is not in the set: list, and that is the documented
exception to the full overwrite: the map is write-once (ADR-0006
decision 1 grants it at create and grants no way to change it), so the
stored column is left exactly as insert_execution/2 wrote it and the given
record's metadata is ignored.
outcome_blob is the second exception, and it joins the set: list
only when the given record carries one: a nil leaves the stored
column alone, so an ordinary step of an execution that has already answered
does not erase its answer.
ended_at is the third, and it is decided in the same statement: a
record carrying a stamp writes COALESCE(ended_at, stamp), so a row
that already holds one keeps it, and a record carrying nil leaves
the column alone. No read comes first, so two writers racing to end
one execution cannot both stamp it.

  



  
    
      
    
    
      write_tree_migration(opts, writes)



        
          
        

    

  


  

      

          @spec write_tree_migration(StatifierPersistence.Storage.Adapter.opts(), [
  StatifierPersistence.Storage.Adapter.tree_write()
]) :: :ok | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Writes a tree migration's re-pins and parks in one transaction (the
optional StatifierPersistence.Storage.Adapter.write_tree_migration/2,
ADR-0015 decision 3).
Every execution the writes name is read first, and one that is not
stored is {:error, :execution_not_found} before any write is made:
that refusal writes nothing, so it is returned as it is and nothing is
rolled back, as retire_chart/3 returns its refusals. Reached inside a
caller's own transaction - the per-execution lock's is one - the
transaction joins it, so the refusal reaches the caller as the
adapter's own reason and the enclosing transaction is left open.
Each write is then one update_all/3 keyed on execution_id. A write
that still matches no row rolls the transaction back with
rollback/1, so the writes before it are undone; inside a caller's
own transaction that aborts the enclosing one too, which then answers
its own rollback: a failure after a write must not return an error the
enclosing transaction would then commit (the callback's contract).

  


        

      


  

    
StatifierPersistence.Storage.InMemory 
    



      
The reference StatifierPersistence.Storage.Adapter: an Agent holding
three maps - charts keyed by content hash, positions keyed by session id,
and executions keyed by execution id.
The chart map is keyed by the content hash alone, as every adapter's is:
byte-identical charts stored by two tenants are one entry, and tenant
scoping is the host's own (StatifierPersistence.Storage's moduledoc).
It ships in lib/, not the test-only support/ directory, for two
reasons: the conformance template this package ships in lib/ (this
package's own Testing namespace) needs a reference implementation to
check against from outside this repository's own test/, and a host
prototyping the stepper wants an adapter with no database to stand up.

      


      
        Summary


  
    Types
  


    
      
        state()

      


        This adapter's state: the three record maps init/1 starts the Agent
with, plus the per-execution lock table lock_execution/3 acquires through.



    





  
    Functions
  


    
      
        count_executions_by_content_hash(opts, content_hash)

      


        Counts the executions on content_hash per stored arm (the optional
StatifierPersistence.Storage.Adapter.count_executions_by_content_hash/2,
ADR-0012 decision 3).



    


    
      
        fetch_chart(opts, content_hash)

      


        Fetches the chart stored under content_hash, or :chart_not_found.



    


    
      
        fetch_execution(opts, execution_id)

      


        Fetches the execution stored under execution_id, or :execution_not_found.



    


    
      
        fetch_position(opts, session_id)

      


        Fetches the position stored for session_id, or :position_not_found.



    


    
      
        fetch_retired_info(opts, content_hash)

      


        Reads the tombstone on content_hash, or nil for a hash that has
none (the optional
StatifierPersistence.Storage.Adapter.fetch_retired_info/2).



    


    
      
        init(opts)

      


        Starts the backing Agent and returns opts with :pid merged in - the
handle every other callback expects as its first argument.



    


    
      
        insert_execution(opts, execution_record)

      


        Inserts execution_record under its execution_id, refusing a duplicate with
{:error, :execution_exists}.



    


    
      
        list_active_execution_ids_by_content_hash(opts, content_hash)

      


        Lists the ids of the :active executions on content_hash (the
optional
StatifierPersistence.Storage.Adapter.list_active_execution_ids_by_content_hash/2,
ADR-0012 decision 4): what a pin source is handed as its context.



    


    
      
        list_execution_ids_by_content_hash(opts, content_hash, statuses)

      


        Lists the ids of the executions on content_hash whose status is one
of statuses (the optional
StatifierPersistence.Storage.Adapter.list_execution_ids_by_content_hash/3,
ADR-0017 decision 8), in ascending execution id.



    


    
      
        list_execution_states_by_metadata(opts, metadata)

      


        The status projection over a metadata match (the optional
StatifierPersistence.Storage.Adapter.list_execution_states_by_metadata/2).



    


    
      
        list_executions_by_metadata(opts, metadata)

      


        Lists the executions whose stored metadata contains every key/value pair
in metadata, recursively for a nested map (the optional
StatifierPersistence.Storage.Adapter.list_executions_by_metadata/2,
ADR-0008 decision 5) - the same subset semantics
StatifierPersistence.Storage.Ecto's jsonb @> gives, and the same
ArgumentError on an empty or non-string-keyed map.



    


    
      
        lock_execution(opts, execution_id, fun)

      


        Runs fun under this adapter's per-execution mutual exclusion for execution_id
(the optional StatifierPersistence.Storage.Adapter.lock_execution/3).



    


    
      
        prune_executions(opts, cutoff, limit, scope)

      


        Prunes one batch of finished executions (the optional
StatifierPersistence.Storage.Adapter.prune_executions/4,
ADR-0016): one Agent.get_and_update/2, this adapter's transaction.



    


    
      
        retire_chart(opts, content_hash, retirement)

      


        Retires the chart on content_hash (the optional
StatifierPersistence.Storage.Adapter.retire_chart/3, ADR-0012
decisions 5 and 6).



    


    
      
        save_chart(opts, chart_record)

      


        Stores chart_record under its content_hash, idempotent on repeat
writes of the same hash.



    


    
      
        save_position(opts, position_record)

      


        Stores position_record under its session_id, overwriting any position
already stored for that session.



    


    
      
        supports_chart_retirement?(opts)

      


        Declares chart retirement (the optional
StatifierPersistence.Storage.Adapter.supports_chart_retirement?/1,
ADR-0012 decision 6): an Agent's map has no NOT NULL to drop, so
the backend limit V07 records on a database adapter has no
counterpart here.



    


    
      
        supports_content_hash_query?(opts)

      


        Declares the drained query (the optional
StatifierPersistence.Storage.Adapter.supports_content_hash_query?/1):
this adapter holds every execution record in one map and can count them.



    


    
      
        supports_execution_outcome?(opts)

      


        Declares outcome support (the optional
StatifierPersistence.Storage.Adapter.supports_execution_outcome?/1): this
adapter keeps the blob on the execution record like every other field.



    


    
      
        supports_execution_pruning?(opts)

      


        Declares execution pruning (the optional
StatifierPersistence.Storage.Adapter.supports_execution_pruning?/1,
ADR-0016).



    


    
      
        supports_metadata?(opts)

      


        Declares metadata support (the optional
StatifierPersistence.Storage.Adapter.supports_metadata?/1): this
adapter stores the map with the execution record and returns it verbatim
(ADR-0006 decision 3).



    


    
      
        supports_retired_info?(opts)

      


        Declares the narrow tombstone read (the optional
StatifierPersistence.Storage.Adapter.supports_retired_info?/1).



    


    
      
        supports_tree_migration?(opts)

      


        Declares the tree migration unit (the optional
StatifierPersistence.Storage.Adapter.supports_tree_migration?/1,
ADR-0015 decision 3).



    


    
      
        update_execution(opts, execution_record)

      


        Overwrites the execution stored under execution_record's execution_id with the full
record, or refuses with :execution_not_found when no execution exists for the id.



    


    
      
        write_tree_migration(opts, writes)

      


        Writes a tree migration's re-pins and parks as one unit (the optional
StatifierPersistence.Storage.Adapter.write_tree_migration/2,
ADR-0015 decision 3).



    





      


      
        Types


        


  
    
      
    
    
      state()



        
          
        

    

  


  

      

          @type state() :: %{
  charts: %{
    required(StatifierPersistence.Storage.Adapter.content_hash()) =>
      StatifierPersistence.Storage.Adapter.chart_record()
  },
  positions: %{
    required(StatifierPersistence.Storage.Adapter.session_id()) =>
      StatifierPersistence.Storage.Adapter.position_record()
  },
  executions: %{
    required(StatifierPersistence.Storage.Adapter.execution_id()) =>
      StatifierPersistence.Storage.Adapter.execution_record()
  },
  locks: %{
    required(StatifierPersistence.Storage.Adapter.execution_id()) => reference()
  }
}


      


This adapter's state: the three record maps init/1 starts the Agent
with, plus the per-execution lock table lock_execution/3 acquires through.

  


        

      

      
        Functions


        


  
    
      
    
    
      count_executions_by_content_hash(opts, content_hash)



        
          
        

    

  


  

      

          @spec count_executions_by_content_hash(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.content_hash()
) ::
  {:ok, StatifierPersistence.Storage.Adapter.execution_counts()}
  | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Counts the executions on content_hash per stored arm (the optional
StatifierPersistence.Storage.Adapter.count_executions_by_content_hash/2,
ADR-0012 decision 3).
Every key is present for every hash, so an unknown one answers zeros.
A fold over the execution map is what this adapter has - an Agent holds
no index - so this is the reference implementation of the contract,
not of the aggregate the contract exists for; the Ecto adapter is where
the count is a grouped count.
children counts the durable-child linkage pins naming content_hash
whose parent execution is :active or :needs_migration (ADR-0012
decision 1, as ADR-0014 decision 4 reads it): a second
pass over the same map, reading each execution's reserved metadata key
through StatifierPersistence.Execution.Linkage.from_metadata/1 and
looking its parent up by execution id.

  



  
    
      
    
    
      fetch_chart(opts, content_hash)



        
          
        

    

  


  

      

          @spec fetch_chart(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.content_hash()
) ::
  {:ok, StatifierPersistence.Storage.Adapter.chart_record()}
  | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Fetches the chart stored under content_hash, or :chart_not_found.
A tombstoned hash answers {:error, {:chart_retired, info}} instead
(ADR-0012 decision 6): the entry is still there and its blobs are
nil, and an entry with nil blobs is not a chart this adapter
holds.

  



  
    
      
    
    
      fetch_execution(opts, execution_id)



        
          
        

    

  


  

      

          @spec fetch_execution(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.execution_id()
) ::
  {:ok, StatifierPersistence.Storage.Adapter.execution_record()}
  | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Fetches the execution stored under execution_id, or :execution_not_found.

  



  
    
      
    
    
      fetch_position(opts, session_id)



        
          
        

    

  


  

      

          @spec fetch_position(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.session_id()
) ::
  {:ok, StatifierPersistence.Storage.Adapter.position_record()}
  | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Fetches the position stored for session_id, or :position_not_found.

  



  
    
      
    
    
      fetch_retired_info(opts, content_hash)



        
          
        

    

  


  

      

          @spec fetch_retired_info(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.content_hash()
) :: {:ok, StatifierPersistence.Storage.Adapter.retired_info() | nil}


      


Reads the tombstone on content_hash, or nil for a hash that has
none (the optional
StatifierPersistence.Storage.Adapter.fetch_retired_info/2).
The Agent answers with the tombstone alone rather than the stored
entry, so the reply carries no chart bytes.

  



  
    
      
    
    
      init(opts)



        
          
        

    

  


  

      

          @spec init(StatifierPersistence.Storage.Adapter.opts()) ::
  {:ok, StatifierPersistence.Storage.Adapter.opts()}
  | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Starts the backing Agent and returns opts with :pid merged in - the
handle every other callback expects as its first argument.

  



  
    
      
    
    
      insert_execution(opts, execution_record)



        
          
        

    

  


  

      

          @spec insert_execution(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.execution_record()
) :: :ok | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Inserts execution_record under its execution_id, refusing a duplicate with
{:error, :execution_exists}.
The exists-check and the write run inside one Agent.get_and_update/2
call, so they are a single atomic state transition: two concurrent
inserts of the same execution_id cannot both return :ok.
This adapter supports the optional metadata map (ADR-0006 decision 3):
the map is stored with the record and returned by fetch_execution/2 verbatim,
whatever Elixir terms it holds - an Agent has no type system to refuse
one.
A record on a hash a retirement has tombstoned is refused with
{:error, {:chart_retired, info}} in the same state transition
(ADR-0012's 2026-09-28 Amendment): retire_chart/3 is one transition
too, so a create and a retirement of its hash are ordered by the Agent
and never both succeed.

  



  
    
      
    
    
      list_active_execution_ids_by_content_hash(opts, content_hash)



        
          
        

    

  


  

      

          @spec list_active_execution_ids_by_content_hash(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.content_hash()
) ::
  {:ok, [StatifierPersistence.Storage.Adapter.execution_id()]}
  | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Lists the ids of the :active executions on content_hash (the
optional
StatifierPersistence.Storage.Adapter.list_active_execution_ids_by_content_hash/2,
ADR-0012 decision 4): what a pin source is handed as its context.
A filter over the same execution map the counts fold over, in the
order the map yields, which is no order a caller may rely on: the
contract is a list of ids, not a sequence.

  



  
    
      
    
    
      list_execution_ids_by_content_hash(opts, content_hash, statuses)



        
          
        

    

  


  

      

          @spec list_execution_ids_by_content_hash(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.content_hash(),
  [StatifierPersistence.Storage.Adapter.execution_status()]
) ::
  {:ok, [StatifierPersistence.Storage.Adapter.execution_id()]}
  | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Lists the ids of the executions on content_hash whose status is one
of statuses (the optional
StatifierPersistence.Storage.Adapter.list_execution_ids_by_content_hash/3,
ADR-0017 decision 8), in ascending execution id.
A filter over the same execution map the :active listing reads,
sorted, because this callback's contract is an ordered list.

  



  
    
      
    
    
      list_execution_states_by_metadata(opts, metadata)



        
          
        

    

  


  

      

          @spec list_execution_states_by_metadata(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.metadata()
) ::
  {:ok, [StatifierPersistence.Storage.Adapter.execution_state()]}
  | {:error, StatifierPersistence.Storage.Adapter.error()}


      


The status projection over a metadata match (the optional
StatifierPersistence.Storage.Adapter.list_execution_states_by_metadata/2).
The same containment list_executions_by_metadata/2 applies, projected down
to the three StatifierPersistence.Storage.Adapter.execution_state/0
fields. There is no index to serve it from here - an Agent holds a map -
so this is the reference implementation of the contract, not of the
performance the contract exists for; the Ecto adapter is where the
projection is a projection.

  



  
    
      
    
    
      list_executions_by_metadata(opts, metadata)



        
          
        

    

  


  

      

          @spec list_executions_by_metadata(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.metadata()
) ::
  {:ok, [StatifierPersistence.Storage.Adapter.execution_record()]}
  | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Lists the executions whose stored metadata contains every key/value pair
in metadata, recursively for a nested map (the optional
StatifierPersistence.Storage.Adapter.list_executions_by_metadata/2,
ADR-0008 decision 5) - the same subset semantics
StatifierPersistence.Storage.Ecto's jsonb @> gives, and the same
ArgumentError on an empty or non-string-keyed map.

  



  
    
      
    
    
      lock_execution(opts, execution_id, fun)



        
          
        

    

  


  

      

          @spec lock_execution(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.execution_id(),
  (-> result)
) :: {:ok, result} | {:error, StatifierPersistence.Storage.Adapter.error()}
when result: term()


      


Runs fun under this adapter's per-execution mutual exclusion for execution_id
(the optional StatifierPersistence.Storage.Adapter.lock_execution/3).
Acquisition is an insert-if-absent on the Agent's lock table, one atomic
Agent.get_and_update/2 transition; contention spins with a small
bounded sleep (5ms) between attempts. The lock is
released in an after block, so any exit from fun - a raise included -
releases it; the raise itself propagates to the caller.
Simple and honest for a reference adapter. A production adapter should
prefer its backend's native lock - the Ecto adapter implements this as
a transaction-scoped advisory-plus-row lock (ADR-0004 decision 5 as
amended 2026-08-22).

  



  
    
      
    
    
      prune_executions(opts, cutoff, limit, scope)



        
          
        

    

  


  

      

          @spec prune_executions(
  StatifierPersistence.Storage.Adapter.opts(),
  DateTime.t(),
  pos_integer(),
  StatifierPersistence.Storage.Adapter.prune_scope()
) ::
  {:ok, StatifierPersistence.Storage.Adapter.prune_counts()}
  | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Prunes one batch of finished executions (the optional
StatifierPersistence.Storage.Adapter.prune_executions/4,
ADR-0016): one Agent.get_and_update/2, this adapter's transaction.
This adapter keeps no input log (ADR-0010 decision 1), so a batch
holds only the executions that still carry a position blob, and it
answers inputs: 0.
Its records have no host columns to hold a scope, so it answers
{:error, :unscoped_adapter} for any scope that is not [], and
clears nothing.

  



  
    
      
    
    
      retire_chart(opts, content_hash, retirement)



        
          
        

    

  


  

      

          @spec retire_chart(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.content_hash(),
  StatifierPersistence.Storage.Adapter.retirement()
) ::
  {:ok, StatifierPersistence.Storage.Adapter.retired_info()}
  | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Retires the chart on content_hash (the optional
StatifierPersistence.Storage.Adapter.retire_chart/3, ADR-0012
decisions 5 and 6).
The counts and the tombstone are one Agent.get_and_update/2, which
is this adapter's whole answer to the callback's atomicity contract:
the Agent serves one message at a time, so nothing can be created on
the hash between the counting and the write.
A refused retirement returns the state unchanged, and the refusal
carries every count - the five execution arms, the durable-child
pins, the position rows, and each source's own counts - while only
ADR-0012 decision 1's blocking set causes one.
The tombstone keeps the entry and its content hash and nulls both
blobs, which is what makes the retired arm of fetch_chart/2
answerable at all.

  



  
    
      
    
    
      save_chart(opts, chart_record)



        
          
        

    

  


  

      

          @spec save_chart(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.chart_record()
) :: :ok | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Stores chart_record under its content_hash, idempotent on repeat
writes of the same hash.
A tombstoned hash is refused with {:error, {:chart_retired, info}}
and is not revived (ADR-0012 decision 6). The read of the tombstone
and the write are one Agent.get_and_update/2, which is this
adapter's transaction.

  



  
    
      
    
    
      save_position(opts, position_record)



        
          
        

    

  


  

      

          @spec save_position(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.position_record()
) :: :ok | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Stores position_record under its session_id, overwriting any position
already stored for that session.

  



  
    
      
    
    
      supports_chart_retirement?(opts)



        
          
        

    

  


  

      

          @spec supports_chart_retirement?(StatifierPersistence.Storage.Adapter.opts()) ::
  boolean()


      


Declares chart retirement (the optional
StatifierPersistence.Storage.Adapter.supports_chart_retirement?/1,
ADR-0012 decision 6): an Agent's map has no NOT NULL to drop, so
the backend limit V07 records on a database adapter has no
counterpart here.

  



  
    
      
    
    
      supports_content_hash_query?(opts)



        
          
        

    

  


  

      

          @spec supports_content_hash_query?(StatifierPersistence.Storage.Adapter.opts()) ::
  boolean()


      


Declares the drained query (the optional
StatifierPersistence.Storage.Adapter.supports_content_hash_query?/1):
this adapter holds every execution record in one map and can count them.

  



  
    
      
    
    
      supports_execution_outcome?(opts)



        
          
        

    

  


  

      

          @spec supports_execution_outcome?(StatifierPersistence.Storage.Adapter.opts()) ::
  boolean()


      


Declares outcome support (the optional
StatifierPersistence.Storage.Adapter.supports_execution_outcome?/1): this
adapter keeps the blob on the execution record like every other field.

  



  
    
      
    
    
      supports_execution_pruning?(opts)



        
          
        

    

  


  

      

          @spec supports_execution_pruning?(StatifierPersistence.Storage.Adapter.opts()) ::
  boolean()


      


Declares execution pruning (the optional
StatifierPersistence.Storage.Adapter.supports_execution_pruning?/1,
ADR-0016).

  



  
    
      
    
    
      supports_metadata?(opts)



        
          
        

    

  


  

      

          @spec supports_metadata?(StatifierPersistence.Storage.Adapter.opts()) :: boolean()


      


Declares metadata support (the optional
StatifierPersistence.Storage.Adapter.supports_metadata?/1): this
adapter stores the map with the execution record and returns it verbatim
(ADR-0006 decision 3).

  



  
    
      
    
    
      supports_retired_info?(opts)



        
          
        

    

  


  

      

          @spec supports_retired_info?(StatifierPersistence.Storage.Adapter.opts()) :: boolean()


      


Declares the narrow tombstone read (the optional
StatifierPersistence.Storage.Adapter.supports_retired_info?/1).

  



  
    
      
    
    
      supports_tree_migration?(opts)



        
          
        

    

  


  

      

          @spec supports_tree_migration?(StatifierPersistence.Storage.Adapter.opts()) ::
  boolean()


      


Declares the tree migration unit (the optional
StatifierPersistence.Storage.Adapter.supports_tree_migration?/1,
ADR-0015 decision 3).

  



  
    
      
    
    
      update_execution(opts, execution_record)



        
          
        

    

  


  

      

          @spec update_execution(
  StatifierPersistence.Storage.Adapter.opts(),
  StatifierPersistence.Storage.Adapter.execution_record()
) :: :ok | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Overwrites the execution stored under execution_record's execution_id with the full
record, or refuses with :execution_not_found when no execution exists for the id.
metadata is the documented exception to the full overwrite: it is
write-once (ADR-0006 decision 1 grants no way to change it after create),
so the stored map is carried forward and the given record's metadata
is ignored. outcome_blob is the second exception: a nil in the given
record carries the stored value forward, and a binary sets it.
ended_at is the third: a stored stamp is kept whatever the given
record carries, and only a record with no stamp stored takes the given
one.
A record that moves the execution onto another hash - a migration's
re-pin - is refused with {:error, {:chart_retired, info}} when that
hash is tombstoned, in the same state transition (ADR-0012's
2026-09-28 Amendment).

  



  
    
      
    
    
      write_tree_migration(opts, writes)



        
          
        

    

  


  

      

          @spec write_tree_migration(StatifierPersistence.Storage.Adapter.opts(), [
  StatifierPersistence.Storage.Adapter.tree_write()
]) :: :ok | {:error, StatifierPersistence.Storage.Adapter.error()}


      


Writes a tree migration's re-pins and parks as one unit (the optional
StatifierPersistence.Storage.Adapter.write_tree_migration/2,
ADR-0015 decision 3).
Every write is applied to one copy of the state inside one
Agent.get_and_update/2, which is this adapter's transaction: the copy
replaces the state only when every write applied, and a write naming an
execution that is not stored answers {:error, :execution_not_found}
with the state unchanged. A re-pin onto a tombstoned hash answers
{:error, {:chart_retired, info}}, also with the state unchanged
(ADR-0012's 2026-09-28 Amendment).

  


        

      


  

    
StatifierPersistence.Telemetry 
    



      
The :telemetry surface for this package's storage-phase seams
(ADR-0009) - the single definition site for every
[:statifier_persistence, ...] event name, and the one module in lib/
that calls :telemetry.execute/3.
docs/telemetry.md is the full contract: what each event answers, what
it deliberately leaves to statifier-ex and to opentelemetry_ecto, 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-0009 decision 8,
ots-ADR-0003).
This module owns family two only. The interpreter's own family -
[:statifier, :session, ...] with driver: :persistence - is emitted
by calling Statifier.Telemetry directly from the stepper seam and is
deliberately not wrapped here: a wrapper would be the second
implementation st-ADR-0067 decision 2 exists to prevent.
Structural rules (ADR-0009 decisions 3, 5, 8, 9)
	The prefix is [:statifier_persistence, ...], fixed and not
configurable. The bridge must name the events at compile time, and a
per-host prefix would make its attach list depend on host
configuration it cannot see.
	Measurements are numbers; metadata is everything else, integer
indexes included - child_index is metadata, because an opaque index
has no numeric meaning to average.
	Two spans: the step seam and the batch migration. This package
owns an interval nobody else measures - lock, load, decode,
identity-check, advance, execute effects, persist - and the upstream
macrostep span nests inside it. A batch migration is the second
(ADR-0017 decision 6): one call over every execution on a chart hash.
Each opens with :start and closes with exactly one of :stop or
:exception. span_ref is a fresh make_ref/0 per span, carried on
both halves, and is the only pairing key (st-ADR-0040 decision 2).
Everything else is a single point-in-time event.
	execution_id is the identity key, never scope; session_id rides
only where a position has already been decoded and is explicitly nil
otherwise.
	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,
renaming an event, or changing the :persistence driver atom is
breaking and needs a new ADR.

The step seam
Brackets one serialized drive - create/4, step/5, fail/4 or
cancel/3 inside StatifierPersistence.Executions's own serialized/5.
Emitted on the calling process. The
[:statifier, :session, :macrostep, ...] span opens and closes inside
it.
	Event	Measurements	Metadata
	[:statifier_persistence, :execution, :step, :start]	system_time, monotonic_time	execution_id, entry, span_ref
	[:statifier_persistence, :execution, :step, :stop]	duration, monotonic_time	execution_id, session_id, content_hash, entry, outcome, status, reason, span_ref, invoke_id, child_count, selection
	[:statifier_persistence, :execution, :step, :exception]	duration, monotonic_time	execution_id, entry, span_ref, kind, reason, stacktrace
	[:statifier_persistence, :execution, :step, :reentered]	system_time	execution_id, session_id, content_hash, name, origin, opts
	[:statifier_persistence, :execution, :lock]	duration, system_time	execution_id, strategy, outcome, reason

entry is which public door was used: :create, :step,
:done_invocation, :failed_invocation, :answer_parent, :fail,
:cancel. outcome on the stop is :ok, :discarded or :error.
[:statifier_persistence, :execution, :lock]'s duration is the wait for
the per-execution exclusion, not the held time, and its outcome is
:acquired or :unavailable. It is also emitted by
StatifierPersistence.Executions.unpark/3, which takes the same exclusion
and opens no step span.
invoke_id and child_count on the stop are nil on every ordinary
drive and set on the entry: :answer_parent step a child takes on its
parent's behalf, so the step span carrying a fan-out's whole assembled
answer is recognisable as that one (the ADR-0009 sp-8wv amendment).
child_count is nil for a single-child subchart.
selection on the stop says whether the event the step delivered
selected a transition: :selected when it selected at least one and
:none when it selected none, whether or not the position was created
with trace: true. It is read off the returned position's
Statifier.MachineState.last_selection/0, so it is set on every
:ok step whose event ran an external round - :step,
:done_invocation, :failed_invocation and :answer_parent - and
nil on a :create, :fail or :cancel stop, which delivers no
event, and on every :discarded or :error stop. :none does not say
why: an event no transition names and one whose every guard was false
read the same (the ADR-0009 sp-qrkx amendment).
:exception closes the span in place of :stop when anything inside
the drive raises, throws or exits - a host executor, an event builder,
an adapter or the serialization strategy - and the raise then reaches
the caller unchanged, with its original stacktrace. Its keys are the
ones :telemetry.span/3 puts on its own :exception event: the start
half's metadata plus kind, reason and stacktrace. The raised term
and its stacktrace can carry any value the failing code held - an event
builder's is the decoded machine state, datamodel included - so both are
narrowed before the event is emitted. reason is the exception's module
for an :error (a raw Erlang error is normalized first, so a failed match
reports MatchError), and for a :throw or :exit the thrown or exit
atom, or :redacted for any other term. stacktrace keeps each frame's
module and function, replaces an argument list by its arity, and keeps
only :file and :line of the location. The caller's re-raise keeps
the original reason and stacktrace.
:reentered is a point-in-time event inside the span: one per
error.communication event the persist tail re-entered into the chart
after an executor failure (ADR-0004 decision 4), emitted on the calling
process after that re-entry was delivered and before the step's :stop,
in delivery order. name is "error.communication", origin is the
Statifier.Event.Cause.origin/0 tuple the event was raised with, and
opts is the keyword list it was raised with ([sendid: id] for a
failed <send>, [] otherwise). A host that folds the events it
delivered to rebuild a position folds each of these after the event of
the step that produced it, through
Statifier.Interpreter.deliver_internal(machine_state, :platform, name, origin, opts), and reaches the persisted position. A failure whose
re-entry was not delivered emits none. The event carries no span_ref:
it pairs with its step by execution_id and by arriving between that
step's :start and :stop.
The storage seam
	Event	Measurements	Metadata
	[:statifier_persistence, :adapter, :call]	duration, system_time	adapter, callback, outcome, reason, execution_id, session_id, content_hash
	[:statifier_persistence, :identity, :refused]	system_time	execution_id, session_id, stage, reason, stored_content_hash, supplied_content_hash

callback is the StatifierPersistence.Storage.Adapter callback name, a
closed vocabulary fixed by the behaviour. stage on a refusal is
:position, :execution or :chart, and reason is :identity_mismatch or
:unidentified_chart; only the two content hashes travel, never the
Statifier.Machine.Identity structs the error term carries.
The execution lifecycle seam
	Event	Measurements	Metadata
	[:statifier_persistence, :execution, :created]	system_time	execution_id, session_id, content_hash, child?, metadata?
	[:statifier_persistence, :execution, :terminated]	system_time	execution_id, session_id, content_hash, status, driven_by, reason
	[:statifier_persistence, :execution, :discarded]	system_time	execution_id, entry, reason, repaired?
	[:statifier_persistence, :execution, :migrated]	system_time	execution_id, from_content_hash, to_content_hash, dropped
	[:statifier_persistence, :execution, :unparked]	system_time	execution_id, content_hash
	[:statifier_persistence, :effect, :failed]	system_time	execution_id, session_id, content_hash, kind, executor, reason, reentered?
	[:statifier_persistence, :drive, :turns_exhausted]	system_time, turns	execution_id, entry

driven_by on :terminated is :chart or :host - fail/4 and
cancel/3 are the :host ones, and upstream emits nothing at all for
them. :discarded's reason is the closed vocabulary :terminal_execution,
:builder_declined, :position_terminal, and only the third sets
repaired?: true.
:migrated fires once per successful
StatifierPersistence.Executions.migrate/4, after its serialization
section returns (ADR-0013 decision 5). It carries both content hashes
under their own names, because a migration has two charts in hand, and
dropped is the list of dropped state ids that were in the execution's
configuration. A refused or parked migration emits nothing.
:unparked fires once per StatifierPersistence.Executions.unpark/3
that writes a :needs_migration execution back to :active, after its
serialization section returns. content_hash is the chart the execution
was parked on and goes on under. An unpark that writes nothing - of an
:active execution, of a terminal one, or one refused - emits no
:unparked.
The batch migration span (ADR-0017 decision 6)
Brackets one StatifierPersistence.Executions.migrate_batch/3 call,
opened once its options are checked. Emitted on the calling process.
	Event	Measurements	Metadata
	[:statifier_persistence, :execution, :migrate_batch, :start]	system_time, monotonic_time	from, to, dry_run, span_ref
	[:statifier_persistence, :execution, :migrate_batch, :stop]	duration, monotonic_time, one count per outcome of the mode	from, to, dry_run, span_ref, outcome, reason
	[:statifier_persistence, :execution, :migrate_batch, :exception]	duration, monotonic_time	from, to, dry_run, span_ref, kind, reason, stacktrace

from and to are the plan's two content hashes. The stop's counts are
the report's counts: would_migrate, would_refuse and skipped
under the dry run; migrated, refused, parked and skipped under
the apply. outcome is :ok or :error; on :error - a refusal of the
whole batch - reason is that refusal and every count of the mode is
0, and on :ok it is nil. The exception's kind, reason and
stacktrace are narrowed as the step span's are. The dry run and a
whole-batch refusal open the span; a malformed option raises before it
opens. Each execution the apply moves still emits its own
[:statifier_persistence, :execution, :migrated] inside the span, and
the dry run emits none.
The durable-subchart seam (ADR-0008)
	Event	Measurements	Metadata
	[:statifier_persistence, :child, :started]	system_time	parent_execution_id, child_execution_id, invoke_id, child_index, content_hash, session_id
	[:statifier_persistence, :child, :refused]	system_time	parent_execution_id, invoke_id, reason
	[:statifier_persistence, :child, :recorded]	system_time	parent_execution_id, child_execution_id, invoke_id, child_index, outcome
	[:statifier_persistence, :child, :answered]	system_time	child_execution_id, parent_execution_id, invoke_id, outcome, child_count, failed_count, delivery
	[:statifier_persistence, :child, :settled]	system_time, child_count, completed, failed, cancelled, unstarted	parent_execution_id, invoke_id, policy, decision
	[:statifier_persistence, :child, :cascade_cancelled]	system_time, count, retained	parent_execution_id, invoke_id

content_hash on :started is the child's pinned hash (ADR-0008
decision 2). count on :cascade_cancelled is how many executions the sweep
actually cancelled and retained is how many it found already terminal
and left alone; both are legitimately 0.
:recorded fires once per fan-out child answer written under the
parent's exclusion, and :settled once per settlement decision -
decision is :answer or :not_yet - both from the settlement section
(the ADR-0009 sp-8wv amendment). decision is the settlement's, not the
parent's: a parked parent that refuses the assembled answer still reports
:answer on :settled, and what its door answered is the delivery of
the :answered that follows. :answered's outcome is the
invocation's aggregate for a fan-out, :failed when any index failed,
even though the parent's door is always done_invocation/5; and
child_count and failed_count are nil on the single-child path,
which is not an invocation with a width.
:answered's delivery is what the parent's door answered, a closed
vocabulary: :delivered, :discarded (the parent had already left the
invocation), :needs_migration (the parent is parked and refused the
answer whole, ADR-0014 decision 2) or :error (any other error). The
automatic answer returns the child's own result whatever the door
answered, so :needs_migration here is how a host learns that an answer
it must deliver again was refused. Two more values say the answer never
reached a door: :parent_unfetched (the parent's own record did not
fetch) and :parent_chart_unresolved (the driver's chart_resolver:
did not return the parent's chart). On those two, outcome is the
child's own and failed_count is nil, because no settlement ran.
Cardinality and disclosure
Every metadata key is bounded by the chart or by a closed vocabulary
except execution_id (and parent_execution_id / child_execution_id), which is
host-supplied and is a correlation id for a span or a log line, never
a metric dimension, reason, which carries an arbitrary executor
or adapter term on some events and must be narrowed before it becomes a
dimension, and opts on :reentered, whose sendid is a <send>'s
own id or one the interpreter generated for it: a value to fold, never
a dimension.
Nothing host-opaque and nothing from the datamodel is ever on an
event (ADR-0009 decision 7): not the chart_blob, the
position_blob, the identity_blob, the ADR-0006 metadata map, the
datamodel, an invoke's params, or a :done effect's donedata.
metadata? on [:statifier_persistence, :execution, :created] is a boolean -
whether a non-empty host map was supplied - and that is the whole of
what this contract says about it.

      


      
        Summary


  
    Types
  


    
      
        delivery()

      


        What a parent's door answered to a child's answer - the delivery
metadata of [:statifier_persistence, :child, :answered].
:parent_unfetched and :parent_chart_unresolved are the two ways the
automatic answer never reached the door at all.



    


    
      
        event_name()

      


        Any event name this module emits.



    


    
      
        fields()

      


        A field list for one event: every key the contract names for it, in any
order. A key the caller omits is emitted as nil rather than dropped,
so a handler never has to Map.get/3 its way around a shape that
varies.



    





  
    Functions
  


    
      
        adapter_call(duration, fields)

      


        Emits [:statifier_persistence, :adapter, :call], duration in
:native units around one storage-adapter callback.



    


    
      
        child_answered(fields)

      


        Emits [:statifier_persistence, :child, :answered].



    


    
      
        child_cascade_cancelled(count, retained, fields)

      


        Emits [:statifier_persistence, :child, :cascade_cancelled] once per
public StatifierPersistence.Executions.cascade_cancel/3 call, after the
whole sweep - never once per node of the walk.



    


    
      
        child_recorded(fields)

      


        Emits [:statifier_persistence, :child, :recorded] - one fan-out
child's own answer, persisted on its own execution record inside the parent's
settlement exclusion.



    


    
      
        child_refused(fields)

      


        Emits [:statifier_persistence, :child, :refused].



    


    
      
        child_settled(counts, fields)

      


        Emits [:statifier_persistence, :child, :settled] - one settlement
decision over a whole invocation, :answer or :not_yet. :answer is
the decision to answer, not the parent's acceptance of it: what the
parent's door answered is child_answered/1's delivery.



    


    
      
        child_started(fields)

      


        Emits [:statifier_persistence, :child, :started].



    


    
      
        drive_turns_exhausted(turns, fields)

      


        Emits [:statifier_persistence, :drive, :turns_exhausted] - the drive
loop's own refusal, reported as a point-in-time verdict rather than a
span (ADR-0009 decision 5).



    


    
      
        effect_failed(fields)

      


        Emits [:statifier_persistence, :effect, :failed] - the executor seam's
verdict on one effect it accepted and could not perform.



    


    
      
        events()

      


        Every [:statifier_persistence, ...] event name this package emits, in
the order docs/telemetry.md tables them.



    


    
      
        execution_created(fields)

      


        Emits [:statifier_persistence, :execution, :created].



    


    
      
        execution_discarded(fields)

      


        Emits [:statifier_persistence, :execution, :discarded].



    


    
      
        execution_lock(duration, fields)

      


        Emits [:statifier_persistence, :execution, :lock]. duration is the wait
for the per-execution exclusion in :native units, never the held time.



    


    
      
        execution_migrate_batch_exception(start_time, fields)

      


        Emits [:statifier_persistence, :execution, :migrate_batch, :exception],
the batch span's close when the batch raised, threw or exited,
duration in :native units measured from
execution_migrate_batch_start/1's reading.



    


    
      
        execution_migrate_batch_start(fields)

      


        Emits [:statifier_persistence, :execution, :migrate_batch, :start] and
returns the System.monotonic_time/0 reading the batch span's close
measures duration against, as execution_step_start/3 does.



    


    
      
        execution_migrate_batch_stop(start_time, counts, fields)

      


        Emits [:statifier_persistence, :execution, :migrate_batch, :stop],
duration in :native units measured from
execution_migrate_batch_start/1's reading.



    


    
      
        execution_migrated(fields)

      


        Emits [:statifier_persistence, :execution, :migrated]: one execution
re-pinned from from_content_hash to to_content_hash by
StatifierPersistence.Executions.migrate/4 (ADR-0013 decision 5), or
one node of a tree re-pinned by
StatifierPersistence.Executions.migrate_tree/4 (ADR-0015 decision 5).
dropped lists the dropped state ids that were in its configuration.



    


    
      
        execution_step_exception(start_time, fields)

      


        Emits [:statifier_persistence, :execution, :step, :exception], the
step span's close when the drive raised, threw or exited, duration in
:native units measured from execution_step_start/3's reading.



    


    
      
        execution_step_reentered(fields)

      


        Emits [:statifier_persistence, :execution, :step, :reentered] - one
error.communication event the persist tail re-entered into the chart
after an executor failure, emitted inside the step span that produced it
so a handler receives them in delivery order.



    


    
      
        execution_step_start(execution_id, entry, span_ref)

      


        Emits [:statifier_persistence, :execution, :step, :start] and returns the
System.monotonic_time/0 reading execution_step_stop/2 measures duration
against.



    


    
      
        execution_step_stop(start_time, fields)

      


        Emits [:statifier_persistence, :execution, :step, :stop], duration in
:native units measured from execution_step_start/3's reading.



    


    
      
        execution_terminated(fields)

      


        Emits [:statifier_persistence, :execution, :terminated]. driven_by is
:chart for a :done/:budget_exhausted termination and :host for
StatifierPersistence.Executions.fail/4 and cancel/3, which no interpreter
runs on and which upstream therefore never reports.



    


    
      
        execution_unparked(fields)

      


        Emits [:statifier_persistence, :execution, :unparked]: one
:needs_migration execution written back to :active by
StatifierPersistence.Executions.unpark/3 (ADR-0014's telemetry
amendment). content_hash is the chart it was parked on and goes on
under.



    


    
      
        identity_refused(fields)

      


        Emits [:statifier_persistence, :identity, :refused] - the deploy-drift
alarm.



    





      


      
        Types


        


  
    
      
    
    
      delivery()



        
          
        

    

  


  

      

          @type delivery() ::
  :delivered
  | :discarded
  | :needs_migration
  | :error
  | :parent_unfetched
  | :parent_chart_unresolved


      


What a parent's door answered to a child's answer - the delivery
metadata of [:statifier_persistence, :child, :answered].
:parent_unfetched and :parent_chart_unresolved are the two ways the
automatic answer never reached the door at all.

  



  
    
      
    
    
      event_name()



        
          
        

    

  


  

      

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


      


Any event name this module emits.

  



  
    
      
    
    
      fields()



        
          
        

    

  


  

      

          @type fields() :: keyword()


      


A field list for one event: every key the contract names for it, in any
order. A key the caller omits is emitted as nil rather than dropped,
so a handler never has to Map.get/3 its way around a shape that
varies.

  


        

      

      
        Functions


        


  
    
      
    
    
      adapter_call(duration, fields)



        
          
        

    

  


  

      

          @spec adapter_call(duration :: integer(), fields :: fields()) :: :ok


      


Emits [:statifier_persistence, :adapter, :call], duration in
:native units around one storage-adapter callback.

  



  
    
      
    
    
      child_answered(fields)



        
          
        

    

  


  

      

          @spec child_answered(fields :: fields()) :: :ok


      


Emits [:statifier_persistence, :child, :answered].
child_count and failed_count are the invocation's, and are nil for
a single-child subchart, which has no invocation to aggregate.
failed_count is also nil for a fan-out child whose answer never
reached the parent's door (delivery :parent_unfetched or
:parent_chart_unresolved), because no settlement ran. delivery
is a delivery/0: what the parent's door answered, or which of the two
ways the answer never reached it.

  



  
    
      
    
    
      child_cascade_cancelled(count, retained, fields)



        
          
        

    

  


  

      

          @spec child_cascade_cancelled(
  count :: non_neg_integer(),
  retained :: non_neg_integer(),
  fields :: fields()
) :: :ok


      


Emits [:statifier_persistence, :child, :cascade_cancelled] once per
public StatifierPersistence.Executions.cascade_cancel/3 call, after the
whole sweep - never once per node of the walk.

  



  
    
      
    
    
      child_recorded(fields)



        
          
        

    

  


  

      

          @spec child_recorded(fields :: fields()) :: :ok


      


Emits [:statifier_persistence, :child, :recorded] - one fan-out
child's own answer, persisted on its own execution record inside the parent's
settlement exclusion.
Every index but the last records an answer that never reaches the
parent's door, so this is the only surface those answers appear on at
all.

  



  
    
      
    
    
      child_refused(fields)



        
          
        

    

  


  

      

          @spec child_refused(fields :: fields()) :: :ok


      


Emits [:statifier_persistence, :child, :refused].

  



  
    
      
    
    
      child_settled(counts, fields)



        
          
        

    

  


  

      

          @spec child_settled(
  counts :: %{required(atom()) => non_neg_integer()},
  fields :: fields()
) :: :ok


      


Emits [:statifier_persistence, :child, :settled] - one settlement
decision over a whole invocation, :answer or :not_yet. :answer is
the decision to answer, not the parent's acceptance of it: what the
parent's door answered is child_answered/1's delivery.
counts is the measurement map: child_count and the four tallies over
the invocation's indexes. They partition child_count only once every
index has an execution of its own, which is what makes unstarted worth
reading - it tells a fan-out still starting from one that is stuck.

  



  
    
      
    
    
      child_started(fields)



        
          
        

    

  


  

      

          @spec child_started(fields :: fields()) :: :ok


      


Emits [:statifier_persistence, :child, :started].

  



  
    
      
    
    
      drive_turns_exhausted(turns, fields)



        
          
        

    

  


  

      

          @spec drive_turns_exhausted(turns :: non_neg_integer(), fields :: fields()) :: :ok


      


Emits [:statifier_persistence, :drive, :turns_exhausted] - the drive
loop's own refusal, reported as a point-in-time verdict rather than a
span (ADR-0009 decision 5).

  



  
    
      
    
    
      effect_failed(fields)



        
          
        

    

  


  

      

          @spec effect_failed(fields :: fields()) :: :ok


      


Emits [:statifier_persistence, :effect, :failed] - the executor seam's
verdict on one effect it accepted and could not perform.
Nothing wraps a successful executor call: the host's work is the
host's to instrument, and the step span already bounds it.

  



  
    
      
    
    
      events()



        
          
        

    

  


  

      

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


      


Every [:statifier_persistence, ...] event name this package emits, in
the order docs/telemetry.md tables them.
This is what a bridge attaches to: ots-ADR-0003 attaches one handler
per event name under its own handler id, and it cannot do that for a
list it has to hand-copy.

  



  
    
      
    
    
      execution_created(fields)



        
          
        

    

  


  

      

          @spec execution_created(fields :: fields()) :: :ok


      


Emits [:statifier_persistence, :execution, :created].

  



  
    
      
    
    
      execution_discarded(fields)



        
          
        

    

  


  

      

          @spec execution_discarded(fields :: fields()) :: :ok


      


Emits [:statifier_persistence, :execution, :discarded].

  



  
    
      
    
    
      execution_lock(duration, fields)



        
          
        

    

  


  

      

          @spec execution_lock(duration :: integer(), fields :: fields()) :: :ok


      


Emits [:statifier_persistence, :execution, :lock]. duration is the wait
for the per-execution exclusion in :native units, never the held time.

  



  
    
      
    
    
      execution_migrate_batch_exception(start_time, fields)



        
          
        

    

  


  

      

          @spec execution_migrate_batch_exception(start_time :: integer(), fields :: fields()) ::
  :ok


      


Emits [:statifier_persistence, :execution, :migrate_batch, :exception],
the batch span's close when the batch raised, threw or exited,
duration in :native units measured from
execution_migrate_batch_start/1's reading.
The caller re-raises afterwards; this function only reports. reason
and stacktrace are narrowed as execution_step_exception/2 narrows
them.

  



  
    
      
    
    
      execution_migrate_batch_start(fields)



        
          
        

    

  


  

      

          @spec execution_migrate_batch_start(fields :: fields()) :: integer()


      


Emits [:statifier_persistence, :execution, :migrate_batch, :start] and
returns the System.monotonic_time/0 reading the batch span's close
measures duration against, as execution_step_start/3 does.
fields carries from, to, dry_run and span_ref.

  



  
    
      
    
    
      execution_migrate_batch_stop(start_time, counts, fields)



        
          
        

    

  


  

      

          @spec execution_migrate_batch_stop(
  start_time :: integer(),
  counts :: %{required(atom()) => non_neg_integer()},
  fields :: fields()
) :: :ok


      


Emits [:statifier_persistence, :execution, :migrate_batch, :stop],
duration in :native units measured from
execution_migrate_batch_start/1's reading.
counts is one count per outcome of the mode - the report's counts,
or every count at zero beside a whole-batch refusal - and rides as
measurements beside duration and monotonic_time. fields adds
outcome and reason to the start's.

  



  
    
      
    
    
      execution_migrated(fields)



        
          
        

    

  


  

      

          @spec execution_migrated(fields :: fields()) :: :ok


      


Emits [:statifier_persistence, :execution, :migrated]: one execution
re-pinned from from_content_hash to to_content_hash by
StatifierPersistence.Executions.migrate/4 (ADR-0013 decision 5), or
one node of a tree re-pinned by
StatifierPersistence.Executions.migrate_tree/4 (ADR-0015 decision 5).
dropped lists the dropped state ids that were in its configuration.

  



  
    
      
    
    
      execution_step_exception(start_time, fields)



        
          
        

    

  


  

      

          @spec execution_step_exception(start_time :: integer(), fields :: fields()) :: :ok


      


Emits [:statifier_persistence, :execution, :step, :exception], the
step span's close when the drive raised, threw or exited, duration in
:native units measured from execution_step_start/3's reading.
The caller re-raises afterwards; this function only reports. The keys
follow :telemetry.span/3's own :exception event; the values of
reason and stacktrace are narrowed so no raised value, call argument
or location detail travels on the event (see the step seam section
above).

  



  
    
      
    
    
      execution_step_reentered(fields)



        
          
        

    

  


  

      

          @spec execution_step_reentered(fields :: fields()) :: :ok


      


Emits [:statifier_persistence, :execution, :step, :reentered] - one
error.communication event the persist tail re-entered into the chart
after an executor failure, emitted inside the step span that produced it
so a handler receives them in delivery order.
name, origin and opts are the three arguments the re-entry passed to
Statifier.Interpreter.deliver_internal/5 beside :platform, unchanged,
so a host folding delivered events can pass them back to reproduce the
persisted position.

  



  
    
      
    
    
      execution_step_start(execution_id, entry, span_ref)



        
          
        

    

  


  

      

          @spec execution_step_start(
  execution_id :: term(),
  entry :: atom(),
  span_ref :: reference()
) ::
  integer()


      


Emits [:statifier_persistence, :execution, :step, :start] and returns the
System.monotonic_time/0 reading execution_step_stop/2 measures duration
against.
Returning the reading rather than taking one is deliberate: it is the
same reading the monotonic_time measurement carries, so the span's
duration and the two halves' monotonic_time values cannot drift
apart.

  



  
    
      
    
    
      execution_step_stop(start_time, fields)



        
          
        

    

  


  

      

          @spec execution_step_stop(start_time :: integer(), fields :: fields()) :: :ok


      


Emits [:statifier_persistence, :execution, :step, :stop], duration in
:native units measured from execution_step_start/3's reading.

  



  
    
      
    
    
      execution_terminated(fields)



        
          
        

    

  


  

      

          @spec execution_terminated(fields :: fields()) :: :ok


      


Emits [:statifier_persistence, :execution, :terminated]. driven_by is
:chart for a :done/:budget_exhausted termination and :host for
StatifierPersistence.Executions.fail/4 and cancel/3, which no interpreter
runs on and which upstream therefore never reports.

  



  
    
      
    
    
      execution_unparked(fields)



        
          
        

    

  


  

      

          @spec execution_unparked(fields :: fields()) :: :ok


      


Emits [:statifier_persistence, :execution, :unparked]: one
:needs_migration execution written back to :active by
StatifierPersistence.Executions.unpark/3 (ADR-0014's telemetry
amendment). content_hash is the chart it was parked on and goes on
under.

  



  
    
      
    
    
      identity_refused(fields)



        
          
        

    

  


  

      

          @spec identity_refused(fields :: fields()) :: :ok


      


Emits [:statifier_persistence, :identity, :refused] - the deploy-drift
alarm.
Only the two content hashes ever travel, never the
Statifier.Machine.Identity structs an {:identity_mismatch, _, _}
term carries (ADR-0009 decision 7).

  


        

      


  

    
StatifierPersistence.Testing.Charts 
    



      
Tiny compiled charts for this package's own tests and for the conformance
template (ADR-0003 decision 5).
Two SCXML sources, chart_a/0 and chart_b/0, differ by exactly one
state so Statifier.Machine.Identity.of_source/2's content hash differs
between them - the guard test needs a real recompiled revision, not a
hand-forged identity struct, or it does not exercise what the guard
exists to catch.
This module lives in lib/, not the test-only support/ directory, because Phase 4's
conformance template also lives in lib/ (under this same
StatifierPersistence.Testing.* namespace) and may not reference
anything under test/ (ADR-0003 decision 5, st-ADR-0053's rule).

      


      
        Summary


  
    Functions
  


    
      
        chart_a()

      


        Compiles and returns chart "a" as {source, machine}.



    


    
      
        chart_b()

      


        Compiles and returns chart "b" as {source, machine}. Differs from
chart_a/0 by one extra state, so its content hash differs.



    


    
      
        unidentified_machine()

      


        Returns a compiled Machine.t() with its identity stripped.



    





      


      
        Functions


        


  
    
      
    
    
      chart_a()



        
          
        

    

  


  

      

          @spec chart_a() :: {binary(), Statifier.Machine.t()}


      


Compiles and returns chart "a" as {source, machine}.

  



  
    
      
    
    
      chart_b()



        
          
        

    

  


  

      

          @spec chart_b() :: {binary(), Statifier.Machine.t()}


      


Compiles and returns chart "b" as {source, machine}. Differs from
chart_a/0 by one extra state, so its content hash differs.

  



  
    
      
    
    
      unidentified_machine()



        
          
        

    

  


  

      

          @spec unidentified_machine() :: Statifier.Machine.t()


      


Returns a compiled Machine.t() with its identity stripped.
Statifier.Compiler.compile/1 takes a Statifier.Document.t(), not
source bytes (deps/statifier/lib/statifier/compiler.ex:208), so the
cheap way to build an unidentified machine in a test is this struct
update on an already-compiled one, rather than driving the compiler
pipeline by hand.

  


        

      


  

    
StatifierPersistence.Testing.StorageConformance 
    



      
The conformance suite every StatifierPersistence.Storage.Adapter must
pass. Ships in lib/ (ADR-0003 decision 5, st-ADR-0053's shape) so an
adapter in another package runs the identical suite:
defmodule MyApp.EctoAdapterConformanceTest do
  use StatifierPersistence.Testing.StorageConformance,
    adapter: MyApp.EctoAdapter,
    opts: [repo: MyApp.Repo]
end
Every test generated here goes through either the adapter directly (the
callbacks in StatifierPersistence.Storage.Adapter) or through
StatifierPersistence.Storage, the guarded facade every adapter sits
behind. Nothing here reaches into test/ - the fixtures come from
StatifierPersistence.Testing.Charts, the sibling module this one is
named alongside, so the one-way StatifierPersistence.Testing.* rule
(ADR-0003 decision 5) holds for both.
init/1 is called once per test, in setup, so every generated test
starts from a fresh handle. When the adapter under test exports the
optional StatifierPersistence.Storage.Adapter.isolate/1 callback,
setup calls it right after init/1 - the hook an adapter backed by a
shared resource (a database connection, a sandbox checkout) uses to wrap
the test that follows in its own isolated unit. An adapter that exports
no such callback, like StatifierPersistence.Storage.InMemory, is
unaffected: the check is a function_exported?/3 guard, not a
requirement.
That setup is the only callback this module registers, and it writes
nothing: it opens a handle and, when the adapter exports isolate/1,
isolates it. Every row a generated case needs it inserts inside the case
body, so the first write against the adapter is always the running
test's own.
That matters because ExUnit runs setup callbacks in the order they are
defined, and the ones this template registers are defined where you write
use. A host whose adapter needs a per-test binding established before
any write - a session parameter, a connection-scoped setting, a sandbox
checkout - must define that setup above the use:
defmodule MyApp.EctoAdapterConformanceTest do
  setup do
    MyApp.Tenant.bind!(...)
    :ok
  end

  use StatifierPersistence.Testing.StorageConformance,
    adapter: MyApp.EctoAdapter,
    opts: [repo: MyApp.Repo]
end
A setup written below the use runs after every callback this template
registers. What the template guarantees such a callback is that no row
has been written yet - not that nothing has run: the handle in
context.store is already open, and already isolated, by the time it is
called.
Beyond that setup, the use defines names of its own in your module,
and every one of them carries one reserved prefix, conformance: the
module attributes and the private helper functions start with
conformance_ (@conformance_adapter, conformance_retirement/1), so
does the one public function (conformance_forward_adapter_call/4, the
telemetry handler one case attaches), and the nested modules start with
Conformance (ConformanceReentrantSerialization under your module).
Those names are the suite's. A host module that defines an attribute, a
function or a nested module under the prefix collides with the suite,
and that collision is the host's to fix: the prefix is the contract, and
every other attribute, function and nested module name is yours. The
generated tests are named too, each starting adapter: or facade:; a
host test with one of those names collides as well.
The use also writes six aliases into your module, and an alias holds
from where it is written to the end of the module: Statifier.Machine,
Statifier.Machine.Identity, StatifierPersistence.Execution.Linkage,
StatifierPersistence.Migration.Plan, StatifierPersistence.Storage
and StatifierPersistence.Testing.Charts. Below the use, Machine,
Identity, Linkage, Plan, Storage and Charts name those
modules, whatever an alias above the use said. A host that means
another module by one of those names aliases it below the use, or
under a name of its own with as:.
The optional execution metadata map (ADR-0006) is treated differently again:
its cases are generated for every adapter and assert the answer this
adapter gives - a round trip when it declares support through
StatifierPersistence.Storage.Adapter.supports_metadata?/1, a
{:error, :metadata_unsupported} refusal at open when it does not.
Refusing is conformance; silently dropping the map is not, and that is
the failure these cases exist to catch.
The optional StatifierPersistence.Storage.Adapter.lock_execution/3 gets the
same treatment at generation time: when the adapter under test exports
it, the suite generates the per-execution lock tests (mutual exclusion of two
concurrent bodies, release after a raising fun, and a door called from
inside its own executor refusing before it reaches the lock); when it
does not, they are not generated at all - exporting the callback is what
opts an adapter into its contract.
Opting out by not exporting is the whole story for an adapter written
from scratch. It is not the whole story for
StatifierPersistence.Storage.Ecto, which exports lock_execution/3,
list_executions_by_metadata/2 and list_execution_states_by_metadata/2 for every
Ecto backend but implements all three in Postgres-only SQL
(pg_advisory_xact_lock plus FOR UPDATE; jsonb containment). Point
that adapter at a backend that is not Postgres and the five cases those
three callbacks generate are generated and fail: the three lock cases on SQL
the backend does not parse, the two listings on the refusal they answer
with instead. list_executions_by_metadata/2 and
list_execution_states_by_metadata/2 consult supports_metadata?/1 before
they issue anything, so off Postgres they return
{:error, :metadata_unsupported} rather than raising (sp-4eo) - a
cleaner answer, but not the list these two cases assert over, so their
tag stays where the raise put it.
So those five carry @tag :postgres, and such a host excludes them by
tag rather than forking the suite:
mix test --exclude postgres
Nothing else in the suite is tagged: every remaining case runs, and a
green execution with five excluded is the honest report of what that backend
supports. It is honest only alongside actually declining what the tag
excludes - serialization: pointed at the host's own strategy rather
than the adapter's lock_execution/3, and no reliance on the child listings.
Excluding the tag while still routing serialization through a lock the
backend cannot honor hides a failure instead of opting out of a
contract. docs/non-postgres-backends.md in this package is the guide:
what declining costs, and how to verify.
The pruning cases (ADR-0016) call
StatifierPersistence.Storage.Adapter.prune_executions/4 with the
scope []. An adapter that can confine a batch to one partition proves
it by passing prune_scope:, which generates one more case: two
finished executions, one placed inside a scope and one outside it, and
a scoped batch that clears the first and leaves the second whole.
use StatifierPersistence.Testing.StorageConformance,
  adapter: MyApp.EctoAdapter,
  opts: [repo: MyApp.Repo],
  prune_scope: [
    inside: [tenant_id: "tenant-a"],
    outside: [tenant_id: "tenant-b"],
    place: {MyApp.ScopeFixture, :place}
  ]
place names a function the case calls as
place(adapter_opts, execution_id, scope) once the execution and its
input log are written; it writes the scope's columns onto that
execution's rows and answers :ok. The package never writes a host's
own columns, so placing a row in a scope is the host's.
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