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    StatifierUI
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Viewers and inspectors for statifier
executions: a Livebook inspector, LiveView components, and an expression field
for predicator expressions. Every
pane reads one trace stream, written down as a language-neutral wire format, so
a UI in another language can read the same stream.
Why a UI over the trace
An execution in a session is a process holding a configuration and a
datamodel, and without a viewer the way to learn why it stands where it does is
to read logs or add prints to the host. Statifier already emits a trace effect
at every phase boundary of its algorithm, stamped with its macrostep and round,
with source locations kept on states, transitions and expressions. This
package folds that stream into panes - the active configuration as a diagram,
an event log by macrostep and round, the datamodel with what the last
macrostep changed - and nothing in the engine changes to support it. Each
pane is a pure function of the message list, so the same view renders in
Livebook, in a LiveView page, or as a string in a test.
Install
def deps do
  [
    {:statifier_ui, "~> 0.11.0"}
  ]
end
The :kino (Livebook) and :phoenix_live_view integrations are optional
dependencies: add whichever your host renders with.
Basic usage
A library loan, renewed once and then due, observed by a subscriber and
rendered as panes:
xml = """
<scxml xmlns="http://www.w3.org/2005/07/scxml" version="1.0" initial="on_loan">
  <datamodel>
    <data id="renewals" expr="0"/>
  </datamodel>
  <state id="on_loan">
    <transition event="loan.renew" target="on_loan">
      <assign location="renewals" expr="renewals + 1"/>
    </transition>
    <transition event="loan.due" target="due"/>
  </state>
  <state id="due">
    <transition event="loan.returned" target="returned"/>
    <transition event="loan.lost" target="lost"/>
  </state>
  <final id="returned"/>
  <final id="lost"/>
</scxml>
"""

{:ok, chart} = Statifier.compile(xml)

# Hand the subscriber to the session at start, so it sees the initialize burst.
{:ok, sub} = StatifierUI.Trace.Subscriber.start_link(machine: chart, source: xml)

{:ok, session} =
  Statifier.Session.start_link(chart, trace: true, subscribers: [sub], session_id: "loan_42")

:ok = StatifierUI.Trace.Subscriber.attach(sub, session, subscribe: false)

# send_event/2 is a cast; the snapshot call returns once both macrosteps are done.
:ok = Statifier.Session.send_event(session, "loan.renew")
:ok = Statifier.Session.send_event(session, "loan.due")
_ = Statifier.Session.snapshot(session)
messages = StatifierUI.Trace.Subscriber.messages(sub)

StatifierUI.Inspector.diagram(chart, messages)   # Mermaid, with "due" classed active
StatifierUI.Inspector.event_log(messages)        # Markdown, one section per macrostep
StatifierUI.Inspector.datamodel(messages)        # Markdown, "renewals" at 1
messages is the whole execution so far, and every pane is a function of it.
StatifierUI.Trace.Json.encode_lines(messages) writes the same stream as JSON
Lines in the trace wire format, for a UI written in something other than
Elixir.
Documentation
	Learn	Basic usage -
an execution observed and its panes rendered, without Livebook or Phoenix
	The inspector notebook -
the Livebook widget over a live session, end to end


	Do	How to embed the ops view in a host LiveView -
the hooks' asset pipeline, the classes and data attributes to theme, and
rendering your own surfaces off the wire format
	How to observe an execution from a LiveView host -
one execution's current state on your own page, kept current as it
moves
	Add an expression field with completion -
the field, its declared path kinds and its hook; the API reference until a
guide page exists
	Open the inspector in Livebook -
the widget, its scrubber and why it wants record: true; the API reference
until a guide page exists
	Check fixture expectations in your test suite -
each stated expect evaluated against its dataset; the API reference until
a guide page exists


	Look up	API reference -
every public module and function
	The trace wire format - the normative specification
of the JSON trace stream a UI consumes
	CHANGELOG - what changed in each release, with every
breaking change marked


	Understand	Architecture - the layers, what each piece is for,
and the boundary with the engine it visualizes
	Per-fragment fixture bundles - how a reusable
chart fragment carries its own executable examples
	Telemetry and the OTel bridge half - what this
package emits about its own work, and how a host correlates it
	Why the viewer speaks a wire format and not the engine -
why every pane reads a documented trace stream rather than the engine,
what that buys and costs, and the alternatives considered
	The decision records -
why the package is built the way it is



Compatibility
	Elixir ~> 1.18.
	Runtime dependencies: statifier ~> 2.5, predicator ~> 9.4,
statifier_datamodel ~> 0.4; optional: kino ~> 0.14,
phoenix_live_view ~> 1.0.
	The LiveView hooks ship as JavaScript source, so a host that registers them
needs a Node step in its asset pipeline; without the hooks every component
still renders, without the JavaScript enhancement.
	Pre-1.0: a minor release may rename modules, callbacks, telemetry events or
error vocabulary with no compatibility shim. Every such change is under a
bold Breaking heading in the CHANGELOG, and pinning to
an exact minor (~> X.Y.0) is the recommended way to consume the package
until 1.0.

Contributing
mise install     # provision erlang + elixir
mix deps.get
mix quality      # the full gate: format, compile, credo, dialyzer, docs, tests

mix quality --profile loop is the faster inner-loop variant. CI runs the
full gate on every push and pull request; see .quality.exs.
License
MIT. See
LICENSE.


  

    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.
[0.11.0] 2026-10-11
A minor, because a documented live behaviour changes: the Livebook
inspector's datamodel pane now follows the scrubber instead of always showing
the current values. No public function, option or runtime dependency
changes, and the trace wire format is untouched; a host taking ~> 0.10.0
moves its pin to ~> 0.11.0 to take this release.
Changed
	The live inspector's datamodel pane (StatifierUI.Kino.inspect/3) follows
its scrubber: on a selected macrostep it shows the values as they stood at
the end of that macrostep, and Live returns it to the current values.

[0.10.2] 2026-10-05
A patch for the documentation. The HexDocs sidebar groups its pages by the
kind of page a reader needs, two pages are added, and the README is rewritten
as an introduction with a map of the documentation. No public function,
option or runtime dependency changes, and the trace wire format is untouched,
so a consumer taking ~> 0.10.0 re-pins nothing. Documentation takes no
changelog fragment here, so this section is written at release.
Added
	A how-to guide, "How to observe an execution from a LiveView host"
(docs/guides/observe-an-execution.md): one execution's current state on a
host's own page, kept current as it moves. A test executes the page's code
and asserts each result it states.
	An explanation page, "Why the viewer speaks a wire format and not the
engine" (docs/explanation/why-a-wire-format.md): why every pane reads a
documented trace stream rather than the engine, what that buys and costs,
and the alternatives considered.

Changed
	The HexDocs sidebar groups the extras by kind of page - How-to guides,
Reference and Explanation - in place of one Guides group; the README and
the CHANGELOG stay ungrouped at the top. The embedding guide is retitled
"How to embed the ops view in a host LiveView".
	The README is rewritten as an introduction: what the package is, why it
exists, how to install it, a basic usage example, and a Documentation
section that maps every page by the reader's question (Learn, Do, Look up,
Understand). The longer usage sections give way to links into the guides
and the API reference.
	The package tarball ships the docs/ guides the README links to, so the
README's relative links resolve on the hex.pm package page as they do on
HexDocs.
	Examples in the docs name a saved capture execution.jsonl, and the
LiveView event log's truncation notice reads "this log starts mid-trace".

[0.10.1] 2026-09-08
A patch. StatifierUI.Live.ExpressionInput.expression_input/1 reads the
debounce the statifier_blocks expression_component seam hands it and writes
it onto the controls it draws, so a host's debounce reaches the expression
field instead of stopping at it. No surface changes and no dependency
changes - the trace wire format is untouched, so a consumer taking ~> 0.10
re-pins nothing.
Fixed
	StatifierUI.Live.ExpressionInput.expression_input/1 reads a :debounce
assign from the statifier_blocks expression_component seam and writes it as
phx-debounce onto every control it draws, so a host's debounce reaches the
expression field instead of stopping at it.

[0.10.0] 2026-09-06
A minor. The expression editor reads the inline shape arm
statifier_datamodel 0.4.0 added to a type expression, which moves this
package's floor for it to ~> 0.4: a :path_types entry may be
{:shape, members}, and a host handing over a :document gets more of it
typed without changing anything here. StatifierUI.Trace.Normalizer.types/0
is now the trace vocabulary's documented public handle - the list a host
diffs across upgrades. The expression picklist offers every value of a
{:one_of, _} path that mixes integers and floats. And
StatifierUI.EventLog.Markdown.render/2 marks the selected macrostep the
same way the LiveView renderer does. The trace wire format is untouched -
version 1 - so a consumer re-pins nothing beyond the install pin itself.
Added
	A :path_types entry may be {:shape, members}, the inline arm
statifier_datamodel 0.4.0 added to a type expression. The expression
editor offers each member as a path of its own, after the path declaring it
and through nesting, and types a read of one by that member - card.brand
takes the brand member's type where card is declared a shape, with an
exact entry for the longer path still winning. The path holding the shape
declares nothing itself: a structure is not a kind the grammar compares, so
its row offers what an undeclared path offers and raises no advisory, while
data-declared-kind says shape. An inline shape has no document spelling,
so it reaches the component only through the :path_types map a consumer
builds; a :document alone still renders exactly as it did.

Changed
	The statifier_datamodel floor is ~> 0.4, for the inline shape arm of its
type expression. A host handing over a :document gets more of it typed as
a result, without changing anything here: an entry whose type names a
declaration the document's types key declares is flattened into that
declaration's fields by sd's own index, so card.brand is completed and
typed where the document declares card a named shape and spells no field
of its own. That is sd's projection answering more fully, and every path it
already answered for answers the same.
	Documents StatifierUI.Trace.Normalizer.types/0 as the trace vocabulary's
public handle: the list a host holds and diffs across upgrades to notice an
added type. The list and the wire format version are unchanged.
	StatifierUI.EventLog.Markdown.render/2 marks the selected macrostep
- selected instead of - shown in the diagram, the same mark
StatifierUI.Live.event_log/1 uses, so both renderers read alike.
StatifierUI.Inspector.event_log/2 and the Kino inspector render the new
mark; a host asserting on the old text updates the string.

Fixed
	A {:one_of, _} path mixing integer and float values offers every value it
enumerates, whichever of the two the clause's own value is.

[0.9.1] 2026-09-06
A patch. StatifierUI.Diagram.render/3 now escapes the : in a transition
label, so a chart whose event descriptors carry a prefixed name renders
through any Mermaid client instead of failing to parse. The expression
picklist offers every value of a {:one_of, _} path whose values are floats.
And the event log marks the selected macrostep in wording that stays correct
in a host composing the log with no diagram mounted. No surface changes and
no dependency changes - the trace wire format is untouched, so a consumer
taking ~> 0.9 re-pins nothing.
Changed
	StatifierUI.Live.event_log/1 marks the selected macrostep - selected
instead of - shown in the diagram, so the mark reads correctly in a host
that composes the log with no diagram mounted.

Fixed
	StatifierUI.Live's scrubber renders the note for a {:final, n}
resolution, so scrubbing back from the live tip of a run that has halted
names the configuration the run exited in instead of raising
FunctionClauseError and remounting the host LiveView.
	StatifierUI.Diagram.render/3 escapes : in a transition label as
Mermaid's #58; entity code, so a chart whose event descriptors carry a
prefixed name (myapp:authorize), a lifted edge, or a deep initial marker
now renders instead of failing to parse.
	The expression picklist's value select offers every value of a {:one_of, _} path whose values are floats, instead of rendering only the value the
author's own expression already carries.

[0.9.0] 2026-09-06
A minor, and the release that gives this package a required runtime
dependency: statifier_datamodel ~> 0.1, which a host adding
statifier_ui 0.9.0 pulls in. The expression editor takes a decoded datamodel
:document and projects its declared path types instead of needing the host to
assemble :path_types by hand. StatifierUI.Live.State.configuration_ids/1
answers the selected configuration as the chart's own state ids rather than
wire-format indexes. StatifierUI.Kino.inspect_trace/3 is a stepper over a
persisted trace, with a pane saying what each macrostep changed in the
datamodel. And the diagram's active-configuration highlight takes an
:active_style, so a host under a dark theme can restyle it. The trace wire
format is untouched - version 1, 25 types - so a consumer taking ~> 0.9
re-pins nothing.
Added
	StatifierUI.Kino.inspect_trace/3 is a stepper rather than a snapshot: the
reopened trace gets the First / Prev / Next / Live scrubber, a Jump
to select listing every macrostep by number and event, and a pane saying
what the selected macrostep changed in the datamodel.
	StatifierUI.Inspector.datamodel_diff/2: what one macrostep changed in the
datamodel, as a Markdown table.
	StatifierUI.DatamodelExplorer.Diff.between/2 and
StatifierUI.DatamodelExplorer.Diff.Markdown.render/2: the pure comparison
behind that pane, over two datamodel explorer panes. A slot missing on one
side is :absent, so nil and :undefined stay values.
	StatifierUI.Diagram.render/3 takes :active_style, which decides how the
active-configuration highlight is styled: :default (the shipped light
palette, unchanged), :none (no classDef at all, so the host's own
stylesheet or Mermaid theme reaches the active class the nodes still
carry), or a classDef body as a binary. A host under a dark theme no
longer has to post-process the Mermaid source to restyle the highlight.
	StatifierUI.Inspector.diagram/3 accepts the same :active_style option,
and StatifierUI.Live.diagram/1 and ops_view/1 the same active_style
attribute.
	StatifierUI.Live.State.configuration_ids/1 and
StatifierUI.Inspector.active_configuration_ids/2: the configuration the
current selection implies, as the chart's own state ids rather than the wire
format's document-order indexes, resolved through the stream's own
session.start manifest. A host drawing its own diagram no longer has to
parse that manifest. A stream carrying none - the late-attach case - answers
{:error, :no_manifest}; the index reads are unchanged there.
	StatifierUI.Inspector.active_invokes/2: the invocations live at that same
point, as {state_id, invoke_type | nil}, folded from the effect.invoke
and effect.cancel_invoke the engine already stamps.
	StatifierUI.Live.ExpressionInput.expression_input/1 takes a :document
assign: a decoded datamodel document, projected through
StatifierDatamodel.Index.path_types/1 for the kinds :path_types would
otherwise carry. A non-empty :path_types wins over it.
	StatifierUI.Expression.declared_kind/0 admits :number, the tag that
projection answers for a document's integer and decimal alike.

Changed
	StatifierUI.Inspector.datamodel/2 takes the :selection every other fold
there takes, so the datamodel pane can show the values as they stood at a
selected macrostep. datamodel/1 is unchanged.
	Adds a required dependency on statifier_datamodel ~> 0.1 (see ADR-0004's
2026-09-06 note).
	"Add clause" seeds the new row's literal from the path's declared kind - 0
for a number, true for a boolean, today for a date, the first value of a
{:one_of, _}, a CONTAINS clause for a list - instead of always seeding an
empty string.

Fixed
	Adding a clause on a path declared :number no longer produces a row that
immediately carries a value-kind advisory about its own seed.

[0.8.0] 2026-09-05
A minor. The expression editor's clause builder takes a path_types
assign: a clause's operator list and value control come from the kind the
host declares for the path rather than from the literal in the source, and
a date-declared path offers relative-date candidates. The expression
field's two mode switches also stop rendering run-together on a host page
that ships no stylesheet. The trace wire format is untouched - version 1,
25 types - so a consumer taking ~> 0.8 re-pins nothing.
Added
	StatifierUI.Live.ExpressionInput.expression_input/1 takes a :path_types
assign, %{path => kind | {:list, kind} | {:one_of, values}}, which decides a
clause's operator list and value control from the kind the host declares
rather than from the literal in the source.
	StatifierUI.Expression.simple/2 takes a :path_types option, and each row
it returns carries :declared_kind, :control_kind and :advisories.
	StatifierUI.Expression.relative_date_candidates/0 returns the relative
dates a date-declared path offers.

Fixed
	The expression field's two mode switches no longer render run-together on a
host page with no stylesheet: their container carries an inline
display: inline-flex; gap: 0.5rem, the one layout default this package
ships.

[0.7.0] 2026-09-05
A minor. The wire vocabulary grows to 25 types with
trace.conds_evaluated, which carries a selection round's guard outcomes
so a guarded chart's stream can say why a branch fired; session.start's
data rows stop falling back to the element's own span for
value_location; StatifierUI.Trace.Replay.recording/3 becomes public
surface; and the predicator floor rises to ~> 9.4. The wire format
version stays 1. A consumer that asserts the vocabulary size rather
than reading it re-pins 24 to 25 when it takes ~> 0.7.
Added
	trace.conds_evaluated, a new trace message carrying a selection round's
guard outcomes: one entry per evaluation, with the guarded transition's
t_index, an outcome of "enabled", "disabled" or "error", and, on
"error", the same reason error object an error.execution event
carries. Entries are in the engine's walk order, so the nth "error"
entry pairs with the nth error.execution the round raised. A guarded
chart's stream can now say why a branch fired or failed instead of showing
two identical timelines (ADR-0018).
Under a projected stream the entry's reason.reason is redacted
unconditionally and its reason.expression follows allow_source, exactly
as on an event's error object; t_index and outcome are never projected.
Before this, the producer skipped the engine's guard-evaluation effect
rather than mapping it, so the outcomes reached no consumer at all.

	StatifierUI.Trace.Replay.recording/3, which builds the
Statifier.Session.Recording a host's stored inputs describe and returns
it. It is the fold from_events/4 already ran to reach its own recording,
now reachable on its own - for Statifier.Replay.run/1 directly, for
Statifier.Session.Recording.to_binary/1, or to compare against a
recording you already hold. An unrecognized entry shape is
{:error, {:unknown_entry, entry}}, the same fail-closed answer
from_events/4 gives; :trace and :session_id are not checked here,
because they are requirements of the message stream rather than of the
recording.
docs/ops-embedding.md's "From a persisted event log" now carries the
table saying which stored row becomes which of the six entry shapes, and
states the rule a fired delayed send turns on: it is
{:timer, send_id, event, routes}, never {:event, event, routes},
because only the timer shape draws the pending-timer credit the send_id
matches. Naming a firing as an event costs the
{:unscheduled_timer_firing, send_id} check and leaves the credit
outstanding for a later cancel to move into the raced pool.


Changed
	The wire vocabulary is 25 types, up from 24. The format version stays
1: a new type is additive, and ADR-0005's must-ignore-unknown rule
means a consumer that has never heard of trace.conds_evaluated skips it.
The conformance clause's MUST list is unchanged - it names the nine
Appendix D phase-boundary trace.* types, and this one is a seam inside
selection, so it joins the MAY half beside the effect.* families.
Nothing breaks at runtime, but a consumer that asserts the vocabulary
size rather than reading it fails until it is re-pinned: an embedder
pinning 24 types today moves to 25 when it takes ~> 0.7.

	session.start's data rows omit value_location when the <data>
element wrote no value, instead of falling back to the element's own span.
A consumer that compared the two spans before slicing source can now test
for the key's presence instead; one that sliced without comparing stops
getting the whole element's text presented as a value. The wire format
version stays 1.

	The predicator requirement is ~> 9.4, up from ~> 9.2: a host on 9.2 or
9.3 has to move up, and gets Predicator.Simple.value_kind/1, which
StatifierUI.Expression now asks what kind a clause value is instead of
keeping its own table.

	StatifierUI.Expression.simple_available?/0 also requires the resolved
:predicator_simple module to export value_kind/1. A host that points that
key at its own module has a fourth function to provide; every published
predicator at the new floor already carries it.


[0.6.1] 2026-09-05
A hotfix. StatifierUI.Trace.Normalizer.normalize/2 refused statifier 2.5's
Statifier.Effect.Trace.CondsEvaluated, which meant no chart with a guarded
transition could be inspected from a persisted trace; the normalizer now
skips it, and the statifier floor rises to ~> 2.5. A caller matching only
{:ok, _} and {:error, _} on normalize/2 needs a :skip clause.
Changed
	Raises the statifier floor to ~> 2.5.
	StatifierUI.Trace.Normalizer.normalize/2 has a third return, :skip, for
an engine trace effect the v1 wire format deliberately does not carry. A
caller matching only {:ok, _} and {:error, _} needs a clause for it;
neither a message nor a seq is produced.

Fixed
	StatifierUI.Trace.Normalizer.normalize/2 no longer refuses statifier
2.5's Statifier.Effect.Trace.CondsEvaluated, so a chart with a guarded
transition can be replayed through StatifierUI.Trace.Replay.from_events/4
instead of failing closed on its first branch.

[0.6.0] 2026-09-05
A failure becomes something the wire format can carry, and a trace can be
produced without a live run. StatifierUI.Trace.Replay.from_events/4 builds
the v1 wire format from a persisted event log, so a finished session can be
inspected offline. The wire error object gains a discriminated reason arm,
which is what lets an error.execution or error.communication event reach
a consumer at all instead of being dropped in normalization.
StatifierUI.Live.ExpressionInput.display_label/1 is removed; the grammar's
display phrases replaced the only work it did.
Added
	StatifierUI.Trace.Replay.from_events/4 produces the v1 trace wire format
from a persisted session event log, with no live Statifier.Session, no
process, and no clock - the same message stream
StatifierUI.Trace.Subscriber produces from a live run, session.terminated
excepted. A recording made without trace: true is refused rather than
replayed into a silently trace.*-free stream. See ADR-0017.
	The wire error object gains a class discriminator ("expression" or
"reason"), and on the reason arm a kind token derived from the term's
tag, a human-readable reason string, and a content_path naming the
enclosing <if> or <foreach> when the failure was raised inside one.
Adding fields is not a format version bump, so the format version stays
1. See ADR-0014 and docs/wire-format.md.

Changed
	error.reason is redacted under every projection profile, beside
session.terminated's reason: it is inspect/1 of a whole engine term
and can embed a datamodel value verbatim. class, kind, and
content_path are never projected.

Removed
	StatifierUI.Live.ExpressionInput.display_label/1. It lowercased a
word-shaped lexeme so a dropdown could read in where the decompiler wrote
IN. Since operator labels became the grammar's own display phrases,
delivered by StatifierUI.Expression.operators/1, every label it could be
handed was already display-cased and it returned its argument unchanged.
Operator options now carry the grammar's phrase verbatim, which leaves one
spelling of a display phrase in the system and it is the vocabulary's.

Fixed
	A trace.event_dequeued for an error.execution or error.communication
event now reaches a consumer. The engine puts an unconstrained reason term
in those events' data, which is not a value, so the whole message used to
fail to normalize and be dropped - the inspector showed a run in which the
failure simply was not there.

[0.5.0] 2026-09-05
Operator eligibility moves to the grammar. StatifierUI.Expression asks
Predicator.Simple.operators/1 which operators a value kind admits instead of
answering from a table of its own, so a picklist offers what the grammar
offers and lists it in the grammar's order. An operator entry now carries the
source spelling and the display phrase separately, which is the one migration
in this release.
Added
	StatifierUI.Expression's t:value_kind/0 gains :float, so a float-valued
clause is offered the operators a number is offered once the resolved
predicator admits float literals to the subset.

Changed
	StatifierUI.Expression.operators/1 reads per-value-kind eligibility from
Predicator.Simple.operators/1 instead of a table kept here, so the
operators offered beside a value are the ones the grammar admits for that
kind. Every scalar kind but :string now also offers ===, !== and
CONTAINS, which :string already offered, and a string gains the ordered
comparisons.
	Each entry StatifierUI.Expression.operators/1 returns gains :lexeme, the
source spelling the expression will carry, and its :label is now the
grammar's display phrase ("is at least" for ">=") rather than the
spelling. Read :lexeme where you were reading :label to build source
text; nothing stored changes, since a row is still written back through
Predicator.Simple.to_source/1.
	StatifierUI.Live.ExpressionInput's operator dropdown shows those phrases.
The value attribute on every option is unchanged: it is still the writer's
own untouched output.

Fixed
	A picklist control now shows the choice that was just made. LiveView skips
patching a <select> that has focus when the option list is unchanged, so
after an operator, field or connective edit the control kept displaying the
previous selection until the field was re-rendered from scratch; the hook now
restores it from the source string the server rendered.

[0.4.0] 2026-09-04
Structured authoring reaches the expression field. StatifierUI.Expression
gains a read and write pass over the picklist-renderable subset of
predicator's grammar, and StatifierUI.Live.ExpressionInput renders that
subset as one row of dropdowns per clause - field, operator, value - keeping
the text field for anything outside it. The source string stays the single
representation: picklists are a rendering of it and never a second form of it
(ADR-0007), and every value a dropdown offers is a complete expression the
writer produced.
Added
	StatifierUI.Expression.simple/2 classifies a source string against the
picklist-renderable subset, returning {:ok, rows, connective} for source a
row of dropdowns can draw, :outside for a valid expression it cannot, and
{:error, error} for source that does not parse. Each row carries the field
path, the operator, the value, and the value's kind in both structural and
source form.
	StatifierUI.Expression.operators/1 returns the operators a picklist offers
beside a value of a given kind, and
StatifierUI.Expression.value_candidates/2 normalizes the values a host
declares for a path.
	StatifierUI.Expression.simple_available?/0 reports whether the resolved
predicator exposes Predicator.Simple. A host on an older predicator gets
:outside for every source string rather than an error.
	StatifierUI.Live.ExpressionInput renders a picklist mode: a source
string inside the picklist-renderable subset draws one row of dropdowns per
clause - field, operator, value - with a connective toggle, an add-clause
button and a remove-clause button per row. A valid expression outside the
subset, and source that does not parse, render the text input as before.
The component never refuses a source string and never rewrites one.
	Source that does not parse now renders the text input alongside the parse
error's message and position, stamped as data-error-position, rather than
falling back silently.
	A switch to text mode is always offered; the switch to picklists appears
only while the current text is inside the subset. :mode (:auto, :text,
:picklist) sets which mode renders first, and :value_candidates supplies
the values a host offers per clause path.
	StatifierUIExpressionPicklist, a second hook, shipped as source alongside
the completion popup and exported from StatifierUIHooks.
StatifierUI.Live.ExpressionInput.picklist_hook_name/0 names it, and
display_label/1 is the one place an operator label is cased for display.
A host that registers no hook gets the text field alone.
	StatifierUI.Expression.source/2 writes a source string back from the rows
simple/2 returned, value_source/2 spells one clause value on its own,
and segments/1 reads a declared path into the structural form a clause
carries. Together they are the write half of the same round trip through
Predicator.Simple, which is what keeps the source text the single
representation: every picklist option's value is a complete expression the
writer produced, and no quoting, escaping, list punctuation or operator
spelling is repeated in JavaScript.

[0.3.0] 2026-09-02
The ops surface arrives. StatifierUI.Live ships read-only LiveView
components a host mounts over one trace stream, live or persisted; the
Livebook inspector gains a scrubber that moves the diagram to any macrostep
in the run; and StatifierUI.Live.ExpressionInput offers predicator's own
grammar as completion, dropping into statifier_blocks' editor seam - which
makes this the first release to ship JavaScript. Around them the trace wire
format reserves otel for W3C Trace Context correlation, with a producer
and an APM deep-link consumer on either side of it, gains per-attribute
source spans on the identity tables, and StatifierUI.Trace.Projection
redacts values out of a stream so a capture can travel without carrying
any.
Added
	The Livebook inspector's diagram can be moved to any macrostep in the
event log and back, pairing the two panes into a comprehension surface
for one point in a run rather than only the live tip (sui-3gg). Four
buttons above the diagram - |< First, < Prev, Next >,
Live - drive it; the selected macrostep's entry in the log is
opened and marked - shown in the diagram, and a note above the
diagram names the point on screen.
	StatifierUI.EventLog.configuration_at/2 returns the configuration in
force at a macrostep, distinguishing {:quiescent, configuration} from
{:carried, from, configuration} (the macrostep never settled, so an
earlier one's configuration is shown) and :before_first. A carried
configuration is never presented as a measured one - which is what
surfaces sui-dc7's halting macrostep out loud instead of silently.
	StatifierUI.Inspector gained the :selection option (:live or
{:macrostep, n}), plus points/1, step/3, resolution/2, and
selection_note/2. Every decision the scrubber makes lives here, so a
LiveView or other host gets the same behaviour without Kino.
	StatifierUI.EventLog.Markdown.render/2 gained :selected, which
suffixes one macrostep's summary with - shown in the diagram.

Nothing here re-derives a configuration: every one it can show was
stamped by the engine on a trace.macrostep_stable, and a caught-up
stream got there through statifier ADR-0034 replay. Time travel is a read
of replay output as data (ADR-0002's inherited clause), so selecting a
macrostep neither touches the session nor needs anything new from the
engine.
	StatifierUI.Trace.DeepLink builds a URL into a host's APM backend from
the wire format's otel correlation key (ADR-0013), the consuming half of
the producer shipped with sui-6e4. The URL template is host
configuration - "https://apm.example.com/trace/{trace_id}?span={span_id}",
with {trace_id}, {span_id}, {session}, and {macrostep} available
and substituted values percent-encoded - because only the host knows which
backend its spans went to.
	StatifierUI.EventLog.DeepLink, the rendering seam over an
StatifierUI.EventLog.t(): from_opts/1 reads a renderer's :deep_link
option, for_macrostep/2 and for_log/2 answer per macrostep, and
markdown/3 renders the inline Markdown link.
	StatifierUI.EventLog.Markdown.render/2 and every StatifierUI.Inspector
fold take the same :deep_link option. A macrostep whose messages carry
otel gets a [trace](...) link at the end of its event-log summary
line, and Inspector.selection_note/2 gains an [open trace](...) link
for the macrostep on screen.
	docs/telemetry.md gains a section on the consuming end of the otel
key.

A malformed template raises where the option is read, so a typo cannot
quietly produce URLs that resolve nowhere. A step with no correlation - no
template configured, no otel key on the stream, or ids that are not W3C
Trace Context hex - renders no link and no error, which is the normal case
for every stream captured with no bridge attached, and every pane then
renders exactly what it rendered before. This package still calls
no OpenTelemetry API and gains no dependency.
	StatifierUI.Trace.Subscriber accepts an :otel_context resolver -
(session_id, macrostep -> {:ok, %{trace_id: binary, span_id: binary}} | :none) - and stamps the wire format's otel envelope key from it on
trace.* and effect.* messages, the producer half of ADR-0013. The ids
come from the host; this package still calls no OpenTelemetry API and
gains no dependency. A resolver answering :none, returning a malformed
or half pair, or raising leaves the key absent rather than failing the
trace, and a projected stream carries the key unchanged.
	StatifierUI.Trace.Otel, the pure module deciding which messages may
carry otel and whether an answer is well-formed W3C Trace Context hex.
	docs/telemetry.md is published with the other guides on hexdocs.

Without an :otel_context resolver nothing changes: the key is absent
everywhere and golden traces stay byte-comparable.
	StatifierUI.DatamodelExplorer carries session.start's projection
header on the pane struct and exposes it as projected?/1 and
projection_profile/1, so a host can surface the profile name alongside
the mode (ADR-0012).
	StatifierUI.DatamodelExplorer.edit_disabled_reason/1 and /2, with the
boolean forms editable?/1 and editable?/2: ADR-0012's rule that no
value-editing affordance may be offered over a projected stream, or over a
redacted slot, as a function a write path can consult. The reason is a
sentence written to be shown, naming the profile or the slot. The pane
still has no write path of its own; this is the guard whatever builds one
asks first.
	StatifierUI.DatamodelExplorer.Markdown renders that reason under a live
pane's header when the stream is projected, instead of leaving the reader
to guess why every value reads (redacted).

StatifierUI.EventInjection is explicitly excluded from the same rule
and its moduledoc records why: its palette is composed from a fixtures
bundle the operator already holds in full, never from observed values, so
projection cannot reach it.
	Such an event now carries an error object naming the failure kind, the
expression, the span within it, and the absolute, pre-resolved document
location of the failing subexpression - so a consumer underlines it
directly with no span composition of its own. docs/wire-format.md now
states the end-exclusive convention for spans and locations explicitly.
	StatifierUI.EventLog.configuration_at/2 gained a fourth outcome,
{:final, configuration} - macrostep n halted the run, and this is
the configuration it exited in. It is kept distinct from
{:quiescent, configuration} for the same reason {:carried, ...} is:
a configuration the chart exited in is not one it settled in, and
StatifierUI.Inspector.selection_note/2 words the two differently
("at the final configuration the run halted in").
	StatifierUI.EventLog.Macrostep gained final_configuration and
stamped/1, and StatifierUI.Inspector.points/1 gained final?
beside quiescent? - a halting macrostep is not quiescent, and a
scrubber saying so is not the same as one saying it has nothing to
show.
	StatifierUI.Trace.Projection projects a trace stream down to structure,
transitions, outcomes and ordering, replacing datamodel and payload values
with the reserved {"$redacted": true} sentinel (ADR-0012). Build a
profile with profile/2 and pass it to
StatifierUI.Trace.Subscriber.start_link/1 as :projection; every message
is projected before it is buffered or fanned out, so a projected stream can
be rendered, encoded or persisted without any of those having held a value.
	A profile allows values back by path prefix (allow_paths, matching
effect.datamodel_change's location_path encoding) or by naming an
unlocated position (allow_positions). A prefix longer than a write's own
path descends into the written value, so an allowed leaf passes while its
withheld siblings are redacted. allow_source: false additionally redacts
session.start's chart source.
	session.start carries a projection header naming the mode and profile
whenever the stream is projected, so a projected capture is always
distinguishable from a full one.
	StatifierUI.Value decodes {"$redacted": true} to the new :redacted
atom and encodes it back; StatifierUI.Shape gains a matching :redacted
shape that renders as redacted.
	StatifierUI.Live - read-only LiveView function components for a host
application's ops views: ops_view/1 composing status/1, scrubber/1,
diagram/1, and event_log/1 over one trace stream in wire format v1,
live or persisted. Compiled only when the optional :phoenix_live_view
dependency is present (ADR-0004); without it every component raises with
instructions. docs/ops-embedding.md is the embedding guide.
	StatifierUI.Live.State - the pure read model a host keeps in its socket:
new/2 over a persisted message list, push/2 for a live subscriber's
fan-out (dropping any message whose seq is not newer than the newest one
held, so the add_listener then sync/2 overlap costs nothing),
sync/2 to pull a subscriber's buffer and stats in one call, and
scrub/2 / select/2 over StatifierUI.Inspector's selection.
	The event log renders as HTML rather than Markdown in a LiveView host, so
clicking a macrostep entry moves the diagram to it - the link the Livebook
pane cannot have, because a Markdown document has no click target.
	docs/ops-embedding.md - embedding the ops view in a host LiveView, live
and persisted, with the styling hooks and the Mermaid client the diagram
pane expects a host to supply.
	StatifierUI.Trace.Capture makes recording, saving, and reloading a trace
one call each: record/3 off a live Statifier.Session, save/2 to a
JSON Lines file, load/1 back into a message list.
	StatifierUI.Trace.Json.decode/1 and decode_lines/1 read the wire format
back into StatifierUI.Trace.Message structs, over the new
StatifierUI.Trace.Message.from_map/1. docs/ops-embedding.md has cited
decode/1 since it was written; it now exists.
	StatifierUI.Kino.inspect_trace/3 reopens a saved trace in the Livebook
inspector, recompiling the chart from the SCXML the trace carries when the
caller does not supply a machine.
	StatifierUI.Inspector.persisted_status/1 renders the status header for a
stream read from storage, which has no subscriber counts to report.
	docs/wire-format.md specifies JSON Lines as the file framing and states
the v1 round-trip law: decoding and re-encoding a conformant stream
reproduces its bytes.
	session.start's states and transitions identity tables now carry an
attribute_locations object per row, mapping an attribute's name to that
attribute's own value span. Key presence is the contract: an entry exists
only for an attribute the author actually wrote, so
attribute_locations["type"] being absent is how a consumer tells a
transition that defaulted to external from one written type="external" -
a question the lowered type value cannot answer. A consumer wanting
hover precision on a transition's event or target, or a state's id
or initial, now has it from session.start alone; reading the
%Statifier.Document{} tree for it is no longer necessary. Requires a
statifier that carries attribute_locations on the compiled Machine
(statifier 2.0.0 and later).
	StatifierUI.Live.ExpressionInput - an expression field with completion,
offering predicator's own grammar (operators, keywords, literal words,
duration units, and every function the host's providers resolve) alongside
the datamodel paths the host declares. It is the affordance
statifier_blocks ADR-0005 defers to this package, and it drops into that
editor's expression_component seam as
&StatifierUI.Live.ExpressionInput.expression_input/1 (sui-wqr). The field
carries no event of its own: it renders an <input> with the name it was
given, so edits - typed or completed - arrive through the host form's
existing phx-change.
	StatifierUI.Expression - the completion source behind it, pure and
without LiveView: completions/2 returns {label, insert, kind, detail}
entries read from Predicator.Vocabulary and the supplied paths, so a host
can render its own control over the same list.
	This package now ships JavaScript, as source under assets/, per
ADR-0009. A host adds "statifier_ui": "file:../deps/statifier_ui/assets"
to its assets/package.json and spreads StatifierUIHooks from
js/index.js into its LiveSocket hooks. The one hook,
StatifierUIExpressionInput, upgrades the field from a native <datalist>
to a caret-aware completion list; it imports nothing, and a host that
registers no hook keeps a working field. Hook names and export names are
public API. See the ADR-0009 note of 2026-09-02 for the layout.

Changed
	StatifierUI.Inspector.event_log/1 is now event_log/2, taking the
same options as the other fold functions. The one-argument call is
unchanged in behaviour.
	A transition written type="internal" now carries an [internal]
marker in the diagram. SCXML's external default stays unmarked, so the
two no longer render identically.
	StatifierUI.Diagram's moduledoc gained a "Known limits of this
projection" section: lifted-edge geometry (including edges between two
regions of one parallel state), self-edge notation for internal
transitions, pseudo-states drawn as ordinary nodes, shallow-versus-deep
history distinguishable only by label, executable content not drawn, and
layout left entirely to Mermaid. These are the accepted limits of the
Mermaid backend rather than defects; ADR-0008's elkjs renderer is where
they are addressed.
	The trace wire format reserves otel as an envelope key: an optional
object carrying the W3C Trace Context trace_id and span_id of the
OpenTelemetry span covering a message's macrostep, legal on trace.* and
effect.* messages only (ADR-0013). No producer emits it yet, the format
version stays 1, and a stream with no correlation context attached is
byte-unchanged - but a payload may no longer use otel as a key.
	The wire format's reserved one-key $-prefixed shape admits $redacted,
making five reserved forms rather than four. The format version stays 1:
no existing stream changes, and full fidelity remains the default and is
byte-unchanged.
	Nothing existing moves. Every row keeps its element-level location
unchanged, and attribute_locations is {} for an element that wrote no
attributes, for the synthesized initial transition, and for a Machine
compiled by an older engine - in each case a consumer falls back to
location, the granularity this format offered before. The format
version stays 1; the addition is additive per ADR-0005.
	cond_location is retained rather than superseded. It falls back to the
transition's own location when a guard was written without a recorded
span, where attribute_locations simply omits the key, so the two answer
different questions. Prefer attribute_locations["cond"] for new work.
	contents and data rows are unchanged and carry no
attribute_locations.
	predicator is now a direct dependency at ~> 9.1, the release that
carries Predicator.Vocabulary. It arrived only through statifier
before; the completion source reads the vocabulary itself, and a host on a
predicator without it gets its declared paths and no grammar entries
rather than an error (sui-vsx).

Fixed
	StatifierUI.Diagram.render/2 no longer drops transitions the Mermaid
projection has no obvious notation for. A targetless transition - the
spec-legal way to run executable content without changing configuration -
was rendered as nothing at all, so a state that handles an event read as
one that ignores it; it is now drawn as a self-edge marked [internal].
A history state's default transition, which lives in history_default
rather than in the selectable transitions list, was dropped the same
way, leaving the (H) / (H*) label naming a pseudo-state whose
fallback target was invisible; it is now drawn with a [default] marker.

	An event whose data is an expression-evaluation failure no longer fails to
normalize. Previously StatifierUI.Value.encode/1 rejected the failure
payload and the whole trace message was dropped, so the diagnostic a
consumer most needs never reached the wire.

	The configuration pane now shows a halted chart's final configuration
(sui-dc7). A run that ends by entering a top-level <final> never
reaches quiescence in its last macrostep, so it emits no
trace.macrostep_stable for it; StatifierUI.Inspector read only that
message type and therefore kept highlighting the state the chart had
left, while the datamodel pane showed the assignment that moved it
out. Both stamping messages are read now, newest wins.
The wire format is what settles that trace.done may be read this way:
its configuration field is defined as "the full configuration as it
stood at exit, a genuine set, sorted ascending" - the same shape and the
same authority as a trace.macrostep_stable payload. Nothing here
re-derives an exit configuration from the exit sets that precede
trace.done; the format version is unchanged and the engine is
untouched.

	StatifierUI.EventLog.Markdown no longer raises Protocol.UndefinedError
when a session.terminated message carries a non-string reason. It and
the datamodel explorer now render a withheld value as (redacted) rather
than as unbound or as a literal one-key map.

	docs/wire-format.md no longer says session.start's data.value_location
is present only when the compiler recorded a value span. A conformant
producer always emits it, falling back to the element's own span, exactly as
the surrounding prose already said - so a consumer need not handle its
absence.


[0.2.0] 2026-08-27
Fixtures become executable. ADR-0006 adds named datasets and free-standing
expressions to a fixture bundle, StatifierUI.TruthTable evaluates the two
against each other into a result matrix, and a bundle can now travel with a
single reusable chart fragment rather than with a whole chart - so a palette
entry carries its own worked examples and a host can run them in its own
suite.
Added
	StatifierUI.Fixtures gains datasets and expressions fields (ADR-0006):
named example datamodels for evaluating expressions against, and named
free-standing predicator expressions carrying an expect map keyed by
dataset name.
	StatifierUI.Fixtures.Source gains optional datasets/0 and
expressions/0 callbacks so a host can supply the two new maps from
Elixir alongside scenarios/0 and example_events/0.
	StatifierUI.Fixtures.Lint reports an expression matching no compiled
guard and an expect key naming no dataset, both as warnings.
	StatifierUI.Fixtures.Expectations runs every expect entry against its
named dataset and reports whether the stated value held, for wiring into a
host's own test suite.
	Depends directly on predicator (~> 9.0) rather than only transitively
through statifier.
	StatifierUI.TruthTable evaluates a bundle's expressions across its
datasets and returns the ADR-0006 result matrix, one cell per
(expression, dataset) pair. A cell's verdict is :satisfied,
:unsatisfied, :undefined, :value, :error, or :missing_dataset -
deliberately not true / false, so predicator's three-valued
undefined cannot be collapsed into false by Elixir truthiness.
	StatifierUI.TruthTable.Markdown renders that matrix as Markdown, with
datasets down the rows and expressions across the columns by default, or
transposed with orientation: :expressions_as_rows. Every cell spells its
value out as a word and adds emphasis on top, so the three truth values
stay distinct in plain text.
	StatifierUI.Kino.truth_table/2 wraps the rendered matrix in a
Kino.Markdown widget for a Livebook cell. It needs no session and no
Phoenix; without the optional :kino dependency the stub points at the
pure renderer instead.
	StatifierUI.Fixtures.Bundle lets an ADR-0003/ADR-0006 fixture bundle
travel with one reusable chart fragment instead of with a whole chart, so
a palette entry can carry its own executable examples. A fragment supplies
its bundle as a StatifierUI.Fixtures struct, an atom-keyed Elixir map, a
string-keyed sidecar map, or a path to a .fixtures.json file; all four
route through the existing validation and converge on one struct.
	StatifierUI.Fixtures.Bundle.discover/2 loads every entry's bundle across
a palette of modules, and discover_dir/2 does the same for a directory
of <fragment>.fixtures.json files. Neither is all-or-nothing: a fragment
that ships no examples is reported as an absence, and one malformed bundle
is reported against its own name while the rest still load.
	StatifierUI.Fixtures.Bundle.Markdown renders a fragment's "test this
step" panel - its truth table and its expectation results together - and
render_discovery/2 renders a whole palette's worth. The expectations
summary reports four counts rather than a pass or a fail, because
Expectations.check/2 and Fixtures.Lint deliberately disagree about
whether an expect key naming no dataset is a failure or a warning.
	StatifierUI.Kino.test_panel/2 and StatifierUI.Kino.palette_panel/2
wrap those renderings as Kino.Markdown widgets. Like truth_table/2
they need no session and no chart; without the optional :kino
dependency the stubs point at the pure renderers instead.
	docs/fixture-bundles.md documents the convention and walks an embedder
through wiring a palette entry's bundle, discovering a whole palette, and
running every fragment's expectations in a host suite.

[0.1.1] 2026-08-24
Documentation-only release: brings the hexdocs to the shared fleet standard.
No code changes.
Changed
	Unpublishes the ADRs from hexdocs; they remain in the repository under
docs/adr/.
	Fixes the five broken links in the published docs - repo-relative
references (research doc, ADRs, inspector notebook, architecture's
research link, LICENSE) now resolve as absolute GitHub URLs or badges.
	Adds a badge row (CI, Hex version, downloads, hexdocs, license) and a
Documentation index to the README, and corrects the stale claim that the
project has no CI.
	mix docs now builds with zero warnings.

[0.1.0] 2026-08-22
First release: authoring, observing, and debugging components for the
statifier statechart engine, consuming
its effect stream through the language-neutral trace wire format (format
version 1). The Livebook inspector is the first assembled frontend; the
panes underneath it are pure folds any other frontend can render.
Added
	StatifierUI.Diagram.render/2 renders a compiled machine and an active
configuration as Mermaid stateDiagram-v2 source for Kino.Mermaid, with
composite nesting, parallel regions, active-state highlighting, and
cross-hierarchy transitions lifted to the composite level with a
[lifted: ...] marker.
	StatifierUI.EventLog.build/1 folds a trace message stream into a log
grouped by (macrostep, round), ordered by the producer's stamps rather
than arrival, and StatifierUI.EventLog.Markdown.render/2 renders it as
collapsible Markdown for Kino.Markdown, with wire-format indexes
resolved to state and transition names by StatifierUI.EventLog.Labels.
	StatifierUI.EventInjection.build/1 turns an ADR-0003 fixture bundle
(or nil) into the event-injection pane model: a sorted palette of
editable event buttons via StatifierUI.EventInjection.Palette, a
free_form_only? flag for the fixture-less degraded mode, and
send/2/send_draft/3 to deliver a StatifierUI.EventInjection.Draft
through Statifier.Session.send_event/2 - the ordinary recordable input
path, per statifier ADR-0029.
	StatifierUI.DatamodelExplorer.build_authoring/3 and build_live/2 build
a read-only datamodel tree - document <data id> declarations, spec
5.10.1 system variables, predicator provider functions in scope, and
either a fixture scenario or a live session's datamodel with entries
marked changed? per macrostep - and
StatifierUI.DatamodelExplorer.Markdown.render/2 renders it as Markdown
for Kino.Markdown.
	StatifierUI.Kino.inspect/3 assembles the Livebook inspector: the
configuration diagram, datamodel explorer, event injection, and event
log panes composed over one shared subscriber, live-updating, detaching
cleanly on cell re-evaluation. Compiled only when the optional :kino
dependency is present.
	StatifierUI.Trace.Subscriber.attach/3 accepts catch_up: true: on a
session started with record: true the missed prefix is replayed into
the buffer atomically with the subscription (statifier ADR-0049); an
unrecorded session falls back to live delivery with a :not_recorded
diagnostic the inspector surfaces as "Live-only".
	StatifierUI.Inspector - the pure pane-assembly fold the Kino shell
renders, usable by any other frontend.
	notebooks/inspector.livemd - the demo notebook, doubling as the
milestone's manual acceptance test.
	Serializes statifier's DatamodelChange effect as the
effect.datamodel_change wire type, so consumers can observe datamodel
values as they are written instead of only the variable names
session.datamodel carries. New types are additive under the wire
format's must-ignore rule.
	Every effect.* wire message carries the engine's round stamp in
its envelope, alongside macrostep and microstep; consumers reading
older recorded streams must still tolerate effect.* messages without
the key.



  

    How to embed the ops view in a host LiveView

This guide puts the read-only diagram and run-history event log on a page a
Phoenix host already has: an admin screen, a support tool, an incident view.
It covers both streams the components accept - a live session being
driven right now, and a persisted trace read back from storage.
These are dev/ops surfaces and they render everything the stream carries.
For a tenant-facing view, redact at the producer with an ADR-0012 projection
profile; the status pane then says so, and sui-hmn is the bead for a
component designed around redaction rather than one flagged into it.
The second half of the guide is not specific to the ops view. It covers how
this package's JavaScript reaches your bundler, what your stylesheet can
reach once it is there, and - when the shipped components are the wrong
shape for your host - how to render your own surfaces off the wire format
instead.
What you need
:phoenix_live_view is an optional dependency of statifier_ui (ADR-0004),
so a host that wants these components declares it itself:
{:statifier_ui, "~> 0.11.0"},
{:phoenix_live_view, "~> 1.0"}
Without it, StatifierUI.Live compiles to a stub whose components raise
with instructions. StatifierUI.Live.State - the read model - has no such
dependency and is always compiled.
The two moving parts
StatifierUI.Live.State is a plain struct in your socket. It holds the
compiled Statifier.Machine, the wire-format v1 messages seen so far
(docs/wire-format.md), and which point in the trace the panes are showing.
It is pure: every reading it answers is StatifierUI.Inspector reading the
engine's own trace.macrostep_stable stamps, so nothing here re-derives a
configuration or asks a running session for anything.
StatifierUI.Live is function components over that struct. There is no
LiveComponent and no process: your LiveView owns the socket, the
subscription, and the events.
A live stream
defmodule MyAppWeb.ExecutionLive do
  use MyAppWeb, :live_view

  alias StatifierUI.Live.State
  alias StatifierUI.Trace.Subscriber

  def mount(%{"execution_id" => execution_id}, _session, socket) do
    {machine, session, source} = MyApp.Executions.fetch!(execution_id)

    {:ok, subscriber} = Subscriber.start_link(machine: machine, source: source)
    :ok = Subscriber.attach(subscriber, session, catch_up: true)
    :ok = Subscriber.add_listener(subscriber, self())

    trace = State.new(machine) |> State.sync(subscriber)

    {:ok, assign(socket, subscriber: subscriber, trace: trace)}
  end

  # The subscriber's fan-out shape.
  def handle_info({:statifier_ui, _session_id, message}, socket) do
    {:noreply, update(socket, :trace, &State.push(&1, message))}
  end

  def handle_event("statifier_ui_scrub", %{"move" => move}, socket) do
    move = String.to_existing_atom(move)
    {:noreply, update(socket, :trace, &State.scrub(&1, move))}
  end

  def handle_event("statifier_ui_select", %{"macrostep" => n}, socket) do
    {:noreply, update(socket, :trace, &State.select(&1, String.to_integer(n)))}
  end

  def render(assigns) do
    ~H"""
    <StatifierUI.Live.ops_view id="run" state={@trace} />
    """
  end
end
Three details in mount/3 earn their place:
	catch_up: true needs the session to have been started with
record: true. Without it the subscriber falls back to live delivery and
records a :not_recorded diagnostic, which the status pane surfaces as
Live-only - a partial stream is never presented as whole
(statifier ADR-0049).
	add_listener/2 before sync/2. The other order loses every message
emitted between the two calls. This order can deliver a message twice, and
State.push/2 drops any message whose seq is not newer than the newest
one held, so the overlap costs nothing.
	The subscriber is linked to the LiveView process, so a disconnect
takes it down and the session drops it from its subscriber set through its
own monitor. That is the clean detach; there is nothing to unsubscribe by
hand.

A persisted stream
Drop the subscriber and the handle_info/2 clause. Decode the stored
messages - StatifierUI.Trace.Json.decode/1 for one message,
decode_lines/1 for a JSON Lines document, or
StatifierUI.Trace.Capture.load/1 when the trace is a file on disk - and
hand them to new/2:
def mount(%{"execution_id" => execution_id}, _session, socket) do
  {machine, messages} = MyApp.Executions.load_trace!(execution_id)

  {:ok, assign(socket, :trace, State.new(machine, messages: messages))}
end
The two handle_event/3 clauses and render/1 are unchanged: the scrubber
works the same over a finished execution as over a live one, because both are the
same message list. With no subscriber there are no stats, and the status
pane says persisted rather than inventing a status.
A trace captured with StatifierUI.Trace.Capture needs no unpacking of its
own, because the list it saved is the list new/2 wants back:
{:ok, messages} = StatifierUI.Trace.Capture.load("executions/#{execution_id}.jsonl")
State.new(machine, messages: messages)
The bytes are stable across executions and the decode is exact
(docs/wire-format.md, "Persistence and the v1 round-trip"), so a stored
trace diffs against another one as behavior rather than as formatting.
If the stream starts before any macrostep has stabilized - a very early
attach, or a trace captured at the execution's first instant - pass the
session's own opening configuration so the diagram has something to draw:
State.new(machine, messages: messages, initial_configuration: [0, 1])
From a persisted event log
A host that stored the session's own event log rather than the trace stream
has no messages to decode - it has the inputs the execution was driven by.
StatifierUI.Trace.Replay.from_events/4 produces the message list from
those, offline, with no session process and no clock (ADR-0017):
def mount(%{"execution_id" => execution_id}, _session, socket) do
  {machine, initialize_opts, events} = MyApp.Executions.load_log!(execution_id)

  {:ok, messages} =
    StatifierUI.Trace.Replay.from_events(machine, initialize_opts, events)

  {:ok, assign(socket, :trace, State.new(machine, messages: messages))}
end
It takes the compiled chart; the session options the recorded execution was made
under, in Statifier.Session.Recording.new/3's vocabulary (:session_id,
:trace, :datamodel, :max_macrostep_rounds, :routes, :invoke_types,
:invoke_handlers); the persisted log, as
Statifier.Session.Recording.entry/0 values in the session's serialized
input order; and its own emission options: :source, :fixtures,
:parent_session, :invokeid, :projection and :otel_context, which are
the subscriber's emission options and no others. There is no :capacity, no
:listeners and no :name - a buffer, a fan-out and a process name are
process concerns, and this is a function.
Two things about the contract decide what a host has to store:
	:trace has to be true in the recorded options. A recording defaults
the flag to false, and an execution made without it completes normally while
emitting no trace.* messages at all, so the producer refuses rather than
hand back a stream the recorded execution never produced:
{:error, {:initialize_opts, :trace_disabled}}.
	It fails closed. The first failure returns {:error, reason} and no
partial list, because a partial list returned as {:ok, messages} cannot
be told apart from a whole one. :session_id has to be a binary
({:initialize_opts, :missing_session_id}), an entry shape it does not
know is {:unknown_entry, entry}, and whatever the engine's replay, the
manifest builder or the normalizer returns comes back unwrapped.

Which stored row becomes which entry
Statifier.Session.Recording.entry/0 has six shapes, one per kind of input
a session can be driven by. A host that stores its log as rows rather than as
a Statifier.Session.Recording.to_binary/1 blob has to map each row back to
one of them, and this table is that mapping:
	What the row recorded	Entry shape	What the row has to carry
	An external event delivered to the session	{:event, event, routes}	the Statifier.Event
	An external event one of this session's own <invoke>s delivered	{:invoked_event, invoke_id, event, routes}	the id of the invocation that delivered it, which is not event.invokeid
	The session being cancelled	{:cancel, routes}	nothing but the marker; <onexit> runs from it
	A delayed <send> firing	{:timer, send_id, event, routes}	the send_id (nil for an unnamed send) and the delivered event
	One interpret/2 batch	{:interpret, effects, routes}	the [Statifier.Effect.t()] of that batch, whose boundary is the entry
	An internal or platform event raised into the session	{:internal, kind, name, origin, opts, routes}	kind is :internal or :platform; origin is the raising element

routes is the last element of every shape: the Statifier.Send.Routes
snapshot in force for the drive that row triggered, or nil. Store the
snapshot if the execution had one worth distinguishing - sends aimed at other
sessions, a parent, or an invocation. nil means the session-start
snapshot, which is what a single-session execution has for its whole life.
Rows go into a Statifier.Session.Recording through
StatifierUI.Trace.Replay.recording/3, which is the same fold
from_events/4 runs and returns the recording itself - for
Statifier.Replay.run/1, for to_binary/1, or to compare against one you
already hold:
entries = Enum.map(rows, &MyApp.Executions.to_entry/1)

{:ok, recording} =
  StatifierUI.Trace.Replay.recording(machine, initialize_opts, entries)
An unrecognized shape is {:error, {:unknown_entry, entry}} from either
function, never a skipped row.
A fired timer is {:timer, ...}, not {:event, ...}
The engine delivered an ordinary external event when the delayed send fired,
so a stored row can look like either one. It has to be named {:timer, send_id, event, routes}, because the send_id is what the replay matches
on: each recorded <send> with a delay becomes a pending-timer credit
under its send_id, and only a {:timer, ...} entry draws one.
Naming the firing as an event skips that matching entirely, and two things
follow. The replay stops checking: a firing the chart never scheduled is
accepted instead of returning
{:error, {:unscheduled_timer_firing, send_id}}. And the credit the firing
should have spent stays outstanding, where a later cancel of the same
send_id moves it to the raced pool and a subsequent firing can still draw
it - so an execution with a cancel replays differently from the one that was
recorded.
A single firing with nothing after it produces the same message stream under
either name, which is why this is worth stating rather than leaving to be
discovered by the execution where it matters.
What comes out is the same list StatifierUI.Trace.Subscriber produces from
a live session: the same message types in the same order, with the same
seq values and the same payload bytes under
StatifierUI.Trace.Json.encode_lines/1. The one absence is
session.terminated - there is no process offline and no exit to observe,
so an offline stream ends where the entry list ends. Everything downstream
of new/2 is unchanged, because it is the same message list the sections
above hand it.
Laying it out yourself
ops_view/1 is an arrangement, nothing more. A host that wants its own
composes the panes directly:
<div class="my-grid">
  <StatifierUI.Live.status id="run-status" state={@trace} />
  <StatifierUI.Live.scrubber id="run-scrubber" state={@trace} />
  <StatifierUI.Live.diagram id="run-diagram" state={@trace} />
  <StatifierUI.Live.event_log id="run-log" state={@trace} />
</div>
Inside a LiveComponent, pass target={@myself} to scrubber/1 and
event_log/1 so the events reach the component rather than the parent
LiveView. To namespace the events, pass scrub_event= and select_event=
and match your own names in handle_event/3.
Rendering the diagram
diagram/1 emits StatifierUI.Diagram's Mermaid stateDiagram-v2 source
into a <pre class="mermaid">, which is the shape a Mermaid client renders
in place. No Mermaid client ships here - the JavaScript this package does
ship is the hooks below, and nothing else - so attaching one is yours:
<StatifierUI.Live.diagram id="run-diagram" state={@trace} hook="Mermaid" />
export const Mermaid = {
  mounted() { this.render() },
  updated() { this.render() },
  render() {
    mermaid.render(`${this.el.id}-svg`, this.el.textContent)
      .then(({ svg }) => { this.el.innerHTML = svg })
  }
}
The element also carries the drawn configuration as data-configuration (a
space-separated list of the engine's document-order state indexes), so your
own code - or a test - can read what is highlighted without parsing Mermaid.
The same value is readable server-side: StatifierUI.Live.State.configuration/1
is the configuration the current selection implies, so a host that draws its
own diagram reads it in render/1 and follows the scrubber without touching
the pane. It is the read behind data-configuration, not a second answer to
it.
A host drawing its own diagram usually thinks in the chart's ids rather than
in the wire format's document-order indexes, and
StatifierUI.Live.State.configuration_ids/1 is the same read resolved
through the stream's own session.start manifest, so nothing on the host
side has to parse that manifest:
iex> {:ok, machine} =
...>   Statifier.compile(~s(<scxml xmlns="http://www.w3.org/2005/07/scxml" version="1.0" initial="pending"><state id="pending"/><state id="authorized"/></scxml>))
iex> {:ok, manifest} = StatifierUI.Trace.Manifest.build(machine, "sess_ops")
iex> machine
...> |> StatifierUI.Live.State.new(messages: [manifest], initial_configuration: [1])
...> |> StatifierUI.Live.State.configuration_ids()
{:ok, ["pending"]}
A stream carrying no session.start - the late-attach case, where the
subscriber joined a session that had already emitted one - answers
{:error, :no_manifest} rather than a list of "#1" strings.
configuration/1 still answers indexes there.
StatifierUI.Inspector.active_invokes/2 is the same read for the
invocations live at that point, as {state_id, invoke_type | nil}.
This snippet is executed by the test suite (doctest_file), so the doc
cannot drift from the API it shows.
ADR-0008's client-side elkjs SVG renderer is the eventual full-fidelity
diagram and is not built yet. When it is, it replaces this pane's body and
not its contract.
The JavaScript, and the host pipeline that compiles it
This package's JavaScript ships as source and the host's own bundler
compiles it (ADR-0009). Nothing is precompiled and there is no
priv/static blob to serve.
The hex tarball carries assets/package.json, assets/js/index.js, and one
file per hook. The file: target is assets/, not the package root, because
that is the directory holding package.json. In your assets/package.json:
"dependencies": {
  "statifier_ui": "file:../deps/statifier_ui/assets"
}
and in your app.js:
import { StatifierUIHooks } from "statifier_ui"

let liveSocket = new LiveSocket("/live", Socket, {
  hooks: { ...StatifierUIHooks }
})
StatifierUIHooks is every hook this package ships, keyed by the name its
component renders as phx-hook. Those names, and the export names beside
them, are public API with the same versioning obligations as an exported
Elixir function.
Three consequences worth knowing before you wire it up:
	Your pipeline needs Node. A host with no npm step at all cannot
consume the hooks today. The components still render - every one of them
degrades to a no-JavaScript affordance, and the expression field's is a
native <datalist> - so a Node-free host gets working, unenhanced markup
rather than a broken page.
	npm install links, it does not copy. node_modules/statifier_ui is
a symlink into deps/, so a mix deps.get that moves the package version
is picked up by the next bundle without a reinstall.
	This repository never bundles. Its toolchain is Node-free on purpose,
so a compile error in the shipped JavaScript surfaces in your build, not
in this package's gate. The Elixir side holds the boundary instead: the
hook name and the data-* payload each hook reads are asserted in tests,
and test/packaging_test.exs fails if a file under assets/ is not in the
published files: list.

Styling and theming
No stylesheet ships, and no component reads a CSS custom property, a
data-theme, or a prefers-color-scheme of its own. That is the theming
contract rather than a gap in it: every element carries a statifier-ui-*
class and the engine's own document-order identities as data-* attributes,
per ADR-0007's sync contract, and your stylesheet is the only thing that gives
any of them a colour. A package that shipped its own tokens would have a
palette to reconcile with yours; this one has none to reconcile.
One element carries a style attribute of its own, and it is layout rather
than theme. .statifier-ui-expression-modes, the container holding the
expression field's two mode switches, renders with an inline
display: inline-flex; gap: 0.5rem. HEEx drops the whitespace between two
adjacent elements, so without it the two buttons abut and read as one
run-together phrase on a page with no stylesheet at all (sui-aln). There is no
colour, font or token in it, so there is still nothing to reconcile with your
palette. It is an attribute, so it wins on specificity: adding to it through
the class works as usual, and replacing display or gap needs !important.
So a theme switch is yours end to end. Define your tokens wherever you
already define them, redefine them under whatever your app scopes a theme
with, and reference them from these selectors:
:root { --app-fg: #1a1c1f; --app-line: #d6d9de; --app-accent: #2563eb; }
:root[data-theme="dark"] { --app-fg: #e7e9ee; --app-line: #2c3138; --app-accent: #7aa2f7; }

.statifier-ui-ops-view { color: var(--app-fg); border: 1px solid var(--app-line); }
.statifier-ui-scrub-button[data-move="live"] { color: var(--app-accent); }
The selectors that carry a state worth branching on:
	Selector	What it is
	.statifier-ui-ops-view	the composed view
	.statifier-ui-panes	the diagram/log pair
	.statifier-ui-status[data-status]	persisted, or the subscriber's status
	.statifier-ui-projection	the ADR-0012 redaction banner
	.statifier-ui-scrub-button[data-move]	first, prev, next, live
	.statifier-ui-selection-note[data-resolution]	live, quiescent, final, carried, before_first
	.statifier-ui-diagram-source[data-configuration]	the Mermaid source
	.statifier-ui-macrostep details[data-macrostep][data-selected]	one run-history entry
	.statifier-ui-round[data-round]	one round inside a macrostep
	.statifier-ui-field[data-field]	selected, exited, entered, cause, content, configuration, budget
	.statifier-ui-expression	the expression field's wrapper
	.statifier-ui-expression-input[data-hook]	attached once the hook has upgraded the field; absent means the <datalist> fallback is what the reader has
	.statifier-ui-expression-input[data-vocabulary]	true when the grammar half of the completion list resolved

The expression field's picklist mode adds a second family. The component
renders it only when the host wires the picklist hook, so a text-only field
has none of it on the page. The wrapper row above carries the mode itself:
data-mode is picklist or text, beside data-subset and
data-clause-count.
	Selector	What it is
	.statifier-ui-expression-picklist	the clause list; hidden while the field is in text mode
	.statifier-ui-expression-clause[data-clause-index]	one clause row, numbered from zero; data-declared-kind is the kind the host declared for its path, absent when none
	.statifier-ui-expression-path[data-role]	path - the field select
	.statifier-ui-expression-operator[data-role]	operator - the comparison select
	.statifier-ui-expression-value[data-value-kind]	select, multiselect, text, or readonly - the control the clause's value kind chose; its data-role is value
	.statifier-ui-expression-remove[data-action]	remove-clause
	.statifier-ui-expression-connective[data-role]	connective - how the clauses join
	.statifier-ui-expression-add[data-action]	add-clause
	.statifier-ui-expression-advisory[data-advisory]	value-kind or operator, why the row is advised; data-severity is info and an advisory never blocks
	.statifier-ui-expression-text	the text-mode wrapper, hidden while the field is in picklist mode
	.statifier-ui-expression-error[data-error-position]	the parse error, and the offset in the source it points at
	.statifier-ui-expression-switch[data-action]	switch-text or switch-picklist; aria-pressed says which mode is on

StatifierUI.Live.ExpressionInput's moduledoc carries the same surface read
from the attribute side rather than the class side.
Two of the surfaces a host styles are built by the hook at runtime rather
than rendered by a component, so they appear in no HEEx template and are
easy to miss until the popup opens over an unstyled <ul>:
	Selector	What it is
	.statifier-ui-expression-popup	the completion popup, appended to <body> rather than to the field
	.statifier-ui-expression-option[data-kind]	one entry; data-kind is its completion kind
	.statifier-ui-expression-option.is-selected	the entry the caret is on
	.statifier-ui-expression-option-label	the completion text
	.statifier-ui-expression-option-kind	its kind, as a word
	.statifier-ui-expression-option-detail	the trailing detail, when the entry has one

The remaining classes are structural and carry no state of their own:
.statifier-ui-counts, .statifier-ui-diagnostic, .statifier-ui-diagram,
.statifier-ui-effect, .statifier-ui-effects, .statifier-ui-event-log,
.statifier-ui-expression-clause-controls,
.statifier-ui-expression-modes,
.statifier-ui-log-error, .statifier-ui-log-footer,
.statifier-ui-log-session, .statifier-ui-log-truncated,
.statifier-ui-macrostep, .statifier-ui-macrostep-summary,
.statifier-ui-macrosteps, .statifier-ui-not-quiescent,
.statifier-ui-round-fields, .statifier-ui-round-header,
.statifier-ui-rounds, .statifier-ui-scrubber, .statifier-ui-session,
.statifier-ui-shown, .statifier-ui-status-kind,
.statifier-ui-status-line.
With the tables above that is every class this package renders or builds.
Class names are as public as the hook names: a rename breaks a host's
stylesheet exactly the way it breaks its app.js.
The active-configuration highlight
The one surface that is not a CSS class in the page is the diagram's
active-configuration highlight: it lives inside the Mermaid source
diagram/1 emits, as a classDef active line with literal fill, stroke,
and text colours. Its default is a light palette, which is wrong under a
dark host chrome, and a stylesheet cannot reach a classDef.
diagram/1 takes an active_style attribute for exactly that, so a host
never post-processes the source it was handed:
	active_style	What the source carries
	:default (the default)	the shipped light palette, unchanged
	:none	no classDef at all - only class sN active
	a binary	classDef active <your binary>, verbatim

:none is the theming path. The class sN active assignment stays, so the
nodes Mermaid renders still carry the active class and your own stylesheet
or Mermaid theme decides how they look:
<StatifierUI.Live.diagram id="ops-diagram" state={@state} active_style={:none} />
ops_view/1 takes the same attribute and forwards it to the pane it
composes, so the shipped arrangement themes the same way.
The binary is the other path, for a host that would rather keep the styling
inside the source than in its stylesheet - a dark inversion of the shipped
palette, for instance:
<StatifierUI.Live.diagram
  id="ops-diagram"
  state={@state}
  active_style="fill:#0c4a6e,stroke:#38bdf8,stroke-width:2px,color:#e0f2fe"
/>
Anything else raises. StatifierUI.Inspector.diagram/3 takes the same
option for a host folding the source itself, and the pure function
underneath all of them is StatifierUI.Diagram.render/3. The Livebook
inspector (StatifierUI.Kino) builds its own fold options and forwards
none, so it always draws the default palette; that surface is Livebook's
own chrome rather than a host's, and is not what this page is about.
Rendering your own surfaces instead
No host is locked into the shipped components. Everything the panes above
draw, they draw from trace wire format v1 (docs/wire-format.md), which is a
published, language-neutral contract with a version on it. A host that reads
that stream and renders its own surfaces is a first-class consumer of this
package, not a host working around it.
This matters most where skinning runs out. A design system with its own
timeline component, a dashboard that wants one dense row per macrostep, a
native or non-Elixir client, a surface that has to match a chrome these
components cannot be argued into: in each case the answer is to render your
own, and the wire format is what makes that a supported path rather than a
fork.
The seam has three levels, and you can stop at whichever one you reach:
	Compose the panes yourself. ops_view/1 is one arrangement of
status/1, scrubber/1, diagram/1, and event_log/1; see Laying it
out yourself above.
	Keep the read model, drop the markup. StatifierUI.Live.State and
StatifierUI.Inspector are plain functions over the messages -
active_configuration/2, points/1, step/3, selection_note/2 - and
they have no opinion about what renders their answers. Neither depends on
LiveView.
	Take the messages and render from those. StatifierUI.Trace.Message
structs, or the JSON StatifierUI.Trace.Json decodes, are wire format v1.
Nothing above them is required, and a client in another language reads the
same stream.

Two obligations come with the third level, and they are the reasons the panes
behave the way What the panes will not do describes. A surface you render
yourself must not present a partial stream as whole - a truncated buffer, a
late attach, a failed catch-up, and an active ADR-0012 projection profile each
need to be visible - and it must not present a carried configuration as a
measured one. Both are properties of the data, not of these components: the
stream carries the diagnostics and the stamps that say which case you are in,
and a renderer that drops them is making a claim the engine never made.
What the panes will not do
	They never write. No component sends an event to a session, and the
scrubber never rewinds one. Selecting a past macrostep is a read of
stamps the engine already wrote (statifier ADR-0034 replay via
ADR-0002's inherited clause).
	They never invent a configuration. A macrostep still in flight has
none of its own; the newest one at or below it is drawn and the note says
which macrostep it was carried from. A carried configuration is never
presented as a measured one.
	They never present a partial stream as whole. Buffer truncation, a
late attach, a failed catch-up, and an active projection profile each get
a visible line rather than a silent gap.



  

    How to observe an execution from a LiveView host

This guide shows you how to put one execution's current state on a page of
your own LiveView and keep it current while the execution moves. To put the
shipped diagram and event log on a page instead, see
How to embed the ops view in a host LiveView.
You start from a Phoenix host that declares :statifier_ui and
:phoenix_live_view as dependencies, with a loan's execution already started
as a Statifier.Session under trace: true and record: true. The examples
use the loan chart from the README's Basic usage (on_loan, due,
returned, lost) and a session id of loan_42; MyApp.Loans.fetch!/1
stands for however your host finds the compiled chart, the session pid and
the SCXML source.
	Start a subscriber in mount/3 and attach it to the session with
catch-up:
defmodule MyAppWeb.LoanLive do
  use MyAppWeb, :live_view

  alias StatifierUI.Live.State
  alias StatifierUI.Trace.Message
  alias StatifierUI.Trace.Subscriber

  def mount(%{"loan_id" => loan_id}, _session, socket) do
    {chart, session, source} = MyApp.Loans.fetch!(loan_id)

    {:ok, subscriber} = Subscriber.start_link(machine: chart, source: source)
    :ok = Subscriber.attach(subscriber, session, catch_up: true)
    # step 2 continues here
  end
end
Subscriber.stats(subscriber) now shows status: :attached,
session: "loan_42" and diagnostics: []. If diagnostics carries a
:not_recorded entry, start the session with record: true.

	Register the LiveView as a listener, then build the read model from what
the subscriber already holds:
    :ok = Subscriber.add_listener(subscriber, self())
    trace = State.new(chart) |> State.sync(subscriber)

    {:ok, assign(socket, trace: trace, finished: false)}
State.configuration_ids(trace) returns {:ok, ["<scxml>", "on_loan"]}
for a loan still on loan. Listener first and snapshot second, so no
message falls between the two calls.

	Fold every message the subscriber sends into the read model:
  def handle_info({:statifier_ui, _session_id, %Message{} = message}, socket) do
    {:noreply, update(socket, :trace, &State.push(&1, message))}
  end
After the session takes loan.due,
State.configuration_ids(socket.assigns.trace) returns
{:ok, ["<scxml>", "due"]}.

	Render the current state on your page:
  def render(assigns) do
    ~H"""
    <p id="loan-state">{current_state(@trace)}</p>
    <p :if={@finished}>This loan's execution has finished.</p>
    """
  end

  defp current_state(trace) do
    case State.configuration_ids(trace) do
      {:ok, ids} -> Enum.join(ids, ", ")
      {:error, :no_manifest} -> "unknown"
    end
  end
The #loan-state paragraph reads <scxml>, due, and changes on the next
event without a reload.

	Mark the page when the execution finishes, with a clause placed above the
one from step 3:
  def handle_info(
        {:statifier_ui, _session_id, %Message{type: "session.halted"} = message},
        socket
      ) do
    {:noreply, socket |> update(:trace, &State.push(&1, message)) |> assign(:finished, true)}
  end
After the session takes loan.returned, the #loan-state paragraph reads
<scxml>, returned and the "finished" line appears.


For every option Subscriber.start_link/1 and Subscriber.attach/3 take, see
StatifierUI.Trace.Subscriber; for every read the model answers, see
StatifierUI.Live.State.


  

    The statifier-ui trace wire format

Version: 1
Status and scope
This document is the normative specification ADR-0005 names:
docs/wire-format.md, "the format's normative home." ADR-0005 settled the
envelope, the nine trace.* type names, the session.start definition
message and its role, the $-tagged JSON value discipline, the integer
version field starting at 1, and the must-ignore-unknown rule; it
delegated field-by-field schemas to this document. When this document and
an implementation disagree, this document is what conformance means -
ADR-0005's own words, restated here because it is the rule a second
interpreter's author needs first.
Conformance. A conformant producer:
	MUST emit exactly one session.start message opening a session's stream.
	MUST, when tracing is enabled, emit the nine Appendix D phase-boundary
trace.* types, with the envelope fields this document requires. Nine is
the count of those types, not of the trace.* family: the family has
ten, and trace.conds_evaluated is the tenth.
	MAY emit further message families (this document also specifies
trace.conds_evaluated, which is a seam inside selection rather than a
phase boundary, ten effect.* types and four session.* lifecycle types)
and MAY add fields to any message beyond what this document requires.

A conformant consumer:
	MUST ignore fields it does not recognize on a message of a known type.
	MUST ignore messages whose type it does not recognize.

Because of the two MUST-ignore rules, adding a field or a type is not a
version bump. A version bump is reserved for a change that would make a
consumer of the previous version misread the stream - removing a field,
changing a field's meaning or shape, or renaming a type.
The producer's mirror of the consumer's second rule: an engine trace effect
for which this version defines no message is skipped rather than refused, so
a stream carrying one is still a whole stream. Today that is
Statifier.Effect.Trace.CondsEvaluated (statifier 2.5.0's guard-evaluation
seam) alone; giving it a type is a v1 addition, not a version bump, and
sui-e41 is where that addition is decided.
The envelope
Every message is a JSON object. Every message carries:
	Field	Type	Present on
	type	string	always
	session	string	always
	seq	integer	always
	macrostep	integer	trace.* and effect.*
	microstep	integer	trace.* and effect.*
	round	integer	trace.* and effect.*
	otel	object	optional, and only on trace.* and effect.* - see "OTel correlation" below

type is a dotted-namespace string identifying the message shape; the
remaining sections of this document define every value it may take.
session is the emitting session's id (statifier's _sessionid), so a
consumer can share one channel across a session and, later, an invoke tree
of related sessions. seq is a per-session monotonic integer, described
fully under "Ordering" below.
effect.* messages carry all three counters, round included
(sui-67d). The value is the engine's own stamp, carried verbatim: as of
statifier ADR-0046 (st-xb2b), every core (non-trace) statifier effect
payload carries macrostep, microstep, and round - effects emitted
before that fold carry round: 0 - and this producer propagates the
stamp rather than inventing one. Between ADR-0046 landing upstream and
sui-67d landing here, this producer emitted round on trace.*
messages and effect.budget_exhausted only; the other effect.* types
gained the key later. Versioning decision, recorded rather than left
implicit: adding round to the remaining effect.* envelopes is an
additive field change, exactly what the conformance section's MUST-ignore
rule makes safe, so the format version stays 1 - the same reasoning
effect.datamodel_change records below for adding a whole type. A
consumer reading an older recorded stream must still tolerate effect.*
messages without round (the must-ignore rule's mirror image: absence of
a field a newer producer would have written is not an error).
Beyond the fields in the table, every message carries a payload: the
type-specific fields, documented below one type at a time. A payload key
never collides with an envelope key - type, session, seq, macrostep,
microstep, round, and otel are reserved words in every message's JSON
object.
This is why effect.invoke and effect.send/effect.send_delayed name
their own <invoke>/<send> type/typeexpr attribute invoke_type and
send_type rather than the engine's own field name type - the element
attribute and the envelope's message-type discriminator are unrelated
concepts that would otherwise collide under one key in the same flat JSON
object.
Ordering
seq is stamped by the producer at the point a listener subscribes to a
session's effect stream - the subscription boundary - starting at 0 on
that session's session.start message and incrementing by exactly one for
every message the producer emits afterward on that session. No other
component may assign seq; a carrier that relays messages onward must
preserve the value the producer stamped.
(macrostep, round) is the timeline key: it names when in the run a
trace.* message belongs, independent of delivery order. seq totally
orders one session's message stream; (macrostep, round) orders the run
itself.
Interleaving across sessions is arbitrary. The format guarantees total
order within one session and promises nothing about how two sessions'
messages interleave on a shared channel - that interleaving is whatever
process scheduling produced, not a promise anyone made. A consumer merging
multiple sessions onto one timeline sorts by (session, seq), or by
(macrostep, round) within a session, and never reads causality from
arrival order.
Monotone delivery (st-r6l9, closed by ADR-0044). A live statifier
session used to be able to deliver messages whose seq order did not match
(macrostep, round) order, and could deliver trace.* messages after
session.halted, on charts that exercise <invoke> or an internal
<send>. ADR-0044 closed that seam: re-entry effects are now enqueued and
FIFO-drained after the outer batch rather than performed inline, so arrival
order is non-decreasing in (macrostep, round) across a whole run, and
{:halted, reason} is promised as end-of-stream. ADR-0044 also settled the
uniqueness key for quiescence: more than one trace.macrostep_stable per
macrostep is explicitly allowed, but exactly one per (macrostep, round),
with the last-arriving one being that macrostep's quiescence.
One consequence still worth stating for anyone building on this format:
	Consumers reconstruct the run's timeline by sorting on (macrostep, round) rather than relying on arrival order - that key names when in
the run a message belongs, independent of delivery, and it is still the
right key to sort by even though arrival order is now guaranteed
non-decreasing in it.

A chart that never uses <invoke> or an internal <send> was never
exposed to the old seam, and its trace remains byte-comparable run to run,
which is what makes the worked example and the golden test at the end of
this document possible.
OTel correlation: the otel key
A trace.* or effect.* message may carry an otel object identifying the
OpenTelemetry span that covers its macrostep, so a consumer can deep-link a
rendered step to the matching trace in an APM backend. ADR-0013 is the
record; this section is the normative shape.
{"type": "trace.entry_set", "session": "sess_1", "seq": 7,
 "macrostep": 2, "microstep": 1, "round": 0,
 "otel": {"span_id": "00f067aa0ba902b7",
          "trace_id": "4bf92f3577b34da6a3ce929d0e0e4736"},
 "indexes": [3, 4]}
	Field	Type	Presence
	trace_id	string	always, within the object
	span_id	string	always, within the object

Both are W3C Trace Context hex encodings: trace_id is exactly 32
lowercase hex digits, span_id exactly 16, with no 0x prefix, no dashes,
and no uppercase. They name the statifier.macrostep span the upstream
bridge opens for this message's macrostep, and the trace that span roots
(statifier docs/opentelemetry.md, "A macrostep is a span" and "One trace
per macrostep"). The object is never partial - a producer that can name one
id but not the other omits the key entirely, because half the pair cannot
be looked up in any backend.
Where it is legal. Exactly where macrostep is legal: on trace.* and
effect.* messages, and on no others. No session.* message ever carries
it. Upstream has no session-lifetime span and no session-lifetime trace, so
a session-scoped message stamped with whichever macrostep span happened to
be open would assert a containment the engine's own bridge declines to
claim. A consumer wanting the trace a session ended inside reads the last
trace.* or effect.* message before the lifecycle message.
The value is per macrostep and it repeats. Every message of one
macrostep in one session carries the same otel value, because one span
covers the whole macrostep. Carrying it once per macrostep would be smaller
and is rejected for the reason the $redacted sentinel is kept alongside
the projection header: a consumer that joined mid-stream, or a single
message pulled out of a log, still has to be able to say what it is.
Absence. The key is absent whenever no correlation context is attached -
no bridge in the host, no resolvable span, or a producer predating this
section. It is never null and never {}; the absence rule above already
spends both of those on other meanings, and neither means "there is no
span".
Versioning decision. Adding otel is an additive field change, exactly
what the conformance section's MUST-ignore rule makes safe, so the format
version stays 1 - the same reasoning round on the effect.* envelopes
and the projection header each record. No existing stream changes a byte,
and nothing a v1 consumer previously read correctly is now read incorrectly.
Golden traces carry no otel. Span and trace ids are random per run, so
a stream carrying them is not byte-comparable run to run. Golden captures
attach no correlation context, exactly as they carry no projection header,
and the full-fidelity default is unchanged. A test asserting this key's
shape does so against fixed stub ids, never against a golden.
JSON discipline
Four rules make the format precise enough for a byte-comparable golden
trace, and precise enough that a second interpreter reproduces the same
bytes for the same run.
Value encoding
Anything occupying a value position - _event.data, a <log>'s
resolved value, donedata, a <send>'s resolved data, an <invoke>'s
resolved params/content - is encoded through the same four-form scheme
StatifierUI.Value implements:
	Booleans, integers, floats, strings, nil, lists, and string- or
atom-keyed maps (atom keys serializing as their names) map to their
natural JSON form.
	A Date encodes as a one-key tagged object: {"$date": "2026-08-16"}
(ISO 8601).
	A DateTime encodes the same way: {"$datetime": "2026-08-16T12:00:00Z"} (ISO 8601).
	A duration encodes as {"$duration": {...}}, an object carrying all
eight unit fields - years, months, weeks, days, hours,
minutes, seconds, milliseconds - as integers, absent units filled
with 0.
	The :undefined sentinel, wherever it appears inside a composite value
(a list element, a map value) rather than at a field's top level, encodes
as {"$undefined": true} - absence has no positional spelling inside a
list or a map value, so the sentinel needs an explicit encoding there
even though it is spelled by key-absence at a message's top level (see
"Absence" below).
	A value withheld by a projected stream encodes as {"$redacted": true}
(ADR-0012). It is legal wherever a value is legal, including nested inside
a list or map value. Unlike the four forms above it is a claim about the
stream rather than about the run: it says a value stood here and this
stream is not carrying it. It is never spelled by key-absence, by null,
by {}, or by {"$undefined": true}, each of which already means
something else - see "Projection" below.

The one-key $-prefixed object shape is reserved by this document for
exactly these five forms. A host value that happens to be a one-key map
whose only key starts with $ and is not one of $undefined, $date,
$datetime, $duration, or $redacted is a spec violation on the
producer's side, not a value this format can carry unambiguously - accepted
as vanishingly rare.
Absence
Key absence and JSON null mean different things, and no layer of this
format may collapse them. The rule stated once, generalized to every
nullable field this format carries (not only _event.data, though that is
where the distinction was first load-bearing):
	Key absent - the field has no meaningful value at all (statifier's
:undefined sentinel, or an optional field the producer was not given).
	JSON null - the field is present, and its value is null.
	An empty object or array ({}, []) - the field is present, and its
value is an empty collection.

All three are distinct and a consumer must be able to tell them apart. The
rule applies uniformly to: _event.data (:undefined -> key absent,
nil -> null, %{} -> {}); Event's invokeid, origin,
origintype, sendid, and cause; Log's label, c_index, and
owner; Trace.Done's donedata; and, the load-bearing case for a
consumer reconstructing the run, trace.transitions_selected's event
field, whose absence marks an eventless round - the platform selected
transitions with no event to match against, spec's NULL round. There is no
separate boolean flag for this; the absence of the event key is the
signal, the same way absence signals "no data" everywhere else in this
rule. A consumer must not confuse "the event key is absent" with "the
event key is null" - they never mean the same thing anywhere in this
format.
Structural tagging: "kind"
Statifier represents some information as Elixir tuples - the eight
variants of an internally-raised event's cause origin, and the five
variants of which content block ran. Nothing tuple-shaped crosses the wire.
Each variant becomes a JSON object whose "kind" field names the tuple's
tag and whose remaining fields name its positional elements:
{:content, c_index, owner}       -> {"kind": "content", "c_index": c_index, "owner": {...}}
{:onentry, state_index, ordinal} -> {"kind": "onentry", "state_index": state_index, "ordinal": ordinal}
and so on for every variant listed under "Origins" and "Owners" below.
"kind" rather than "$kind": the $-prefixed one-key shape above is
reserved for the value codec's five forms, and these are multi-key
structural objects appearing in a known field position, not values sitting
in a value slot.
Canonical order
	Object keys are lexicographic, in every object this format produces,
at every nesting level.
	A genuine set-valued field - a MapSet in the engine - serializes as
an array in ascending-index order. This applies to configuration
wherever it appears (trace.macrostep_stable, trace.done,
effect.budget_exhausted).
	A sequence-valued field that is already ordered by the engine keeps
that order; it is not additionally sorted (ADR-0011). This applies to
trace.exit_set and trace.entry_set's indexes fields precisely:
they are sequences in the engine's own emission order - exit order is
inner-to-outer (the order Appendix D's exitStates actually visits
them), entry order is ascending - and re-sorting the exit set would
reverse what happened. Both orders are deterministic for a given run,
so preserving them costs the byte-comparability rule nothing. Every
other sequence field in this document that is not already identified as
a genuine set (transition lists, content lists, and so on) likewise
keeps the engine's own order.

Together, canonical ordering plus the value encoding above is what makes
two producer runs of the same chart, the same fixtures, and the same event
script byte-identical JSON Lines - the golden-trace conformance mechanism
ADR-0005 names.
session.start
The definition message that opens a session's stream. Every later message's
indexes (state indexes, t_index, c_index) resolve back to source
locations only through the tables this message carries - a consumer with no
compiler of its own can still build a working inspector, because everything
it needs to resolve an index arrived once, up front.
	Field	Type	Presence
	version	integer	always
	states	array of objects	always
	transitions	array of objects	always
	contents	array of objects	always
	data	array of objects	always
	source	string	present only when the host supplies chart source
	fixtures	object	present only when the host supplies a fixtures bundle
	parent_session	string	present only when this session was started by <invoke>
	invokeid	string	present only when this session was started by <invoke>
	projection	object	present only when the stream is projected - see "Projection" below

version is 1 for this document. It is the fixtures sidecar's own
version convention (ADR-0003), reused here rather than invented fresh.
data is always present, never key-absent, even when the chart has no
<datamodel> at all: an empty datamodel still emits [], the
empty-collection arm of the absence rule below, not the omitted-key arm.
states is one object per compiled state, in index order (index 0
is always the synthesized :scxml root):
	Field	Type	Presence
	index	integer	always
	kind	string	always - one of "scxml", "state", "parallel", "final", "history"
	id	string	omitted when the state has no id (always omitted at index 0)
	parent	integer	omitted only at index 0, the root
	children	array of integers	always (empty for an atomic state)
	transitions	array of integers	always - the state's own selectable t_index list
	location	location object	always
	attribute_locations	object	always - {} when the element wrote no attributes; see below

transitions is one object per compiled transition, in t_index
order:
	Field	Type	Presence
	t_index	integer	always
	source	integer	always - the owning state's index
	targets	array of integers	always (empty for a targetless transition)
	events	array of arrays of strings	always - one dot-split token list per whitespace-separated event descriptor; empty for an eventless transition
	type	string	always - "internal" or "external"
	content	array of integers	always - the transition's own executable content, c_index list in document order; empty when the transition carries none
	location	location object	always
	attribute_locations	object	always - {} when the element wrote no attributes; see below
	cond_location	location object	present only when the transition carries a cond

contents is one object per compiled executable-content node, in
c_index order:
	Field	Type	Presence
	c_index	integer	always
	kind	string	always - the node's own tag: "raise", "log", "assign", "if", "foreach", "script", "send", or "cancel"
	location	location object	always

Every content node kind except <script> carries a :location field
directly. Statifier.Machine.Content.Script is the one exception - it
carries :node_location instead, because a script's own compiled program
lives where a sibling node's resolved value would. This document's
producer reads a content node's location as its :location field when
present, falling back to :node_location when it is not, so every entry in
contents carries a location regardless of kind. A producer that
hardcodes :location and skips the fallback will crash on the first
<script> in a chart - this is the specific bug this note exists to
prevent.
data is one object per compiled <data> element, in d_index
order (document order across the whole chart, not per <datamodel>
block):
	Field	Type	Presence
	d_index	integer	always
	id	string	always - SCXML requires id on <data>
	location	location object	always - the <data> element's own span
	value_location	location object	omitted when the element wrote no value - present as the written value's span when the element wrote expr or src; see below

This table is deliberately identity only: it resolves a d_index to
an id and a source span, and carries no representation of the element's
declared value. A consumer wanting to display the declared value reads
it out of source at value_location when the row carries one; a
consumer wanting a runtime value reads session.datamodel for the
starting snapshot and the datamodel-change messages after it. The
compiled value itself is an expression program, a compile error, or an
unresolved src URI depending on how the element was written, and none
of the three has a language-neutral encoding in this format. Adding a
value field later would be an additive change and therefore not a
version bump (ADR-0005), so this document commits to the narrow shape
now rather than to an encoding it would have to keep.
value_location is absent when there is no written value, and its
presence is the whole check a consumer makes. It spans the element's
written value only: the expr attribute's value for an expr-written
element, the src attribute's value for a src-written one. An element
written with neither - a bare <data id="x"/>, or one whose value is
child content - has no distinct value span, and the producer omits the
key rather than falling back to the <data> element's own span. So a
consumer slicing source at value_location needs no comparison
against location: a present value_location always spans a written
value, and an absent one says there is none to show. This is the same
spelling a transition's cond_location uses, which is likewise absent
rather than falling back; the two still differ in what the absence
means - no guard there, no distinct value span here.
A location object is always all six fields, and is either wholly
present or wholly absent - there is no partial location:
	Field	Type
	start_line	integer (1-based)
	start_column	integer (1-based, Unicode codepoints)
	start_offset	integer (0-based byte offset)
	end_line	integer (1-based, exclusive)
	end_column	integer (1-based, Unicode codepoints, exclusive)
	end_offset	integer (0-based byte offset, exclusive)

Ends are exclusive. A location's end_line/end_column/end_offset
and a span object's end_line/end_column all name the position one past
the last character of the span, so a zero-width span has its start equal to
its end and a consumer slices [start, end) without adjustment. This is the
convention statifier's own Statifier.Parser.Location and predicator's
Predicator.Types.span/0 both use, and it is stated here rather than left
for a consumer to infer from the data.
source, when present, is the chart's SCXML text, verbatim. It cannot
be derived from the compiled Machine - the compiled form does not retain
source text - so this document's producer accepts it as caller-supplied
context rather than recovering it. Absence means the host supplied none.
fixtures, when present, is the ADR-0003 sidecar's decoded JSON object,
carried through verbatim, its own version field included. This document's
producer does not construct or validate a fixtures bundle; the caller
supplies an already-decoded object, or supplies none. The carried object may
contain ADR-0006's datasets and expressions keys alongside ADR-0003's
scenarios and events; this producer neither constructs nor validates
either of the two additive keys, the same as it does not for the other two.
parent_session and invokeid, when present, name the session
that started this one via <invoke> and the invokeid this session
stamps, respectively. Together they let a consumer holding two sessions'
session.start messages reconstruct the parent-child edge between them
without any other channel. Both are absent for a session with no invoking
parent.
attribute_locations is the attribute-level span table, carried on
every states and transitions row alongside that row's element-level
location. It maps an attribute's name to that attribute's own value
span - a location object, in the same six-field shape:
"attribute_locations": {
  "event": { "start_line": 4, "start_column": 17, "start_offset": 96,
             "end_line": 4, "end_column": 31, "end_offset": 110 },
  "target": { "start_line": 4, "start_column": 40, "start_offset": 119,
              "end_line": 4, "end_column": 48, "end_offset": 127 }
}
Key presence is the load-bearing part, not the span. An entry exists
only for an attribute the author actually wrote, so a consumer asking
whether a transition was written type="external" or merely defaulted to
external reads the presence of the type key, which the compiled type
value can no longer answer. The same question applies to a state's
initial, and to any attribute whose lowered value is indistinguishable
from its default. The map is carried verbatim from the Document node
through the compiled Machine to here, so the contract survives the whole
trip rather than being reconstructed at any layer.
The attributes that appear are whatever the element wrote; a consumer must
not assume a fixed key set. In practice a transition row carries event,
target, type and cond where written, and a state row carries id
and initial where written, plus a history state's type and the root's
<scxml> attributes (initial, name, datamodel, binding,
version, xmlns) at index 0.
Absence degrades to the element-level span, and always has. The object
is {} for an element that wrote no attributes, for the synthesized
initial transition no author wrote, and for a producer reading a Machine
compiled by an engine old enough not to populate the field. Those three
are indistinguishable on the wire and deliberately so: a consumer that
finds no entry for the attribute it wants falls back to the row's
location, which is the granularity this format offered before the field
existed. Nothing that read location before needs to change.
cond_location is not superseded by it. A transition's cond
attribute appears in both places when written, and the two are not
interchangeable: cond_location falls back to the transition's own
location when the guard was written without a recorded span, where
attribute_locations simply omits the key. Prefer
attribute_locations["cond"] for new work - it answers "where exactly is
the guard text" without ever silently widening to the whole element - and
read cond_location when that fallback is the wanted behaviour.
contents and data rows carry no attribute_locations. The compiled
Machine retains the map on its content nodes, but the data table is
deliberately identity-only (see its note above) and no consumer has asked
for attribute granularity on either yet; adding it later is an additive
change and therefore not a version bump.
Being an identity table, attribute_locations is never projected - it
falls under "every session.start table and every location object in
them" in the Projection section below, and carries no datamodel value.
The ten trace.* schemas
Every trace.* message carries the envelope's macrostep, microstep,
and round, in addition to type, session, and seq. Fields below are
the payload beyond the envelope.
trace.event_dequeued
Emitted when an event is selected off a queue for processing.
	Field	Type	Presence
	event	event object	always
	from	string	always - "external" or "internal"

An event object is Statifier.Event.t() rendered to JSON:
	Field	Type	Presence
	name	string	always
	data	value	present only when data was supplied and the event carries no error object (absence-rule: :undefined omits the key, nil present as null, %{} present as {}; omitted, instead of failing to normalize, when the event carries error - the two keys are alternatives, never siblings)
	error	error object	present when the event's data is an expression-evaluation failure, and on every error.execution and error.communication event that supplied any data at all
	type	string	always - "external", "internal", or "platform"
	cause	cause object	present only for "internal"/"platform" events the platform itself raised
	invokeid	string	present only when set
	origin	string	present only when set
	origintype	string	present only when set
	sendid	string	present only when set

An error object is the wire rendering of a failure that reached an
event's data in place of a value. It has two arms, and class says which:
	"expression" - a failed expression evaluation
(Statifier.Evaluator.Error.t()), the arm this object was introduced for.
	"reason" - a non-value reason term the engine's raise site put in the
data of an error.execution or error.communication event
(ADR-0014). Before ADR-0014 these messages did not render at all: the
term is not a value, so the whole message failed to normalize and was
dropped.

	Field	Type	Presence
	class	string	always - "expression" or "reason"
	kind	string	always - on "expression", the underscored name of the predicator error struct with trailing _error dropped (e.g. "undefined_variable", "type_mismatch", "evaluation", "parse", "location"); on "reason", the reason term's own tag, or "unknown" - see below
	expression	string	present only on class: "expression", where it is always present - the failing expression's entity-expanded text, not the raw source
	span	span object (start_line, start_column, end_line, end_column)	present only on class: "expression", and only when the underlying evaluator error carries a span within expression
	reason	string	present only on class: "reason", where it is always present - human-readable text, not structured data to branch on
	location	location object	present only when the producer had both a Statifier.Machine.t() and source to resolve against, and could anchor the failure on a location at all
	location_kind	string	present only alongside location - "resolved" or "node", see below. Always "node" on class: "reason", which has no expression span to resolve
	content_path	array of integer	present only when the failure was raised inside an <if> partition or a <foreach> body and the producer unwrapped it - the c_index of each enclosing content node, outermost first

class is explicit on both arms rather than left to be inferred from a
key's absence, so a consumer tells a known reason from an opaque one
without string-sniffing. kind is not unique across the two classes - a
future engine tag parse would collide with the predicator error name
"parse" - so branch on the pair, never on kind alone.
kind on class: "reason" is derived from the term's shape, not from
a table this format maintains: a tagged tuple gives its tag
({:not_iterable, 42} gives "not_iterable"), a bare token gives itself,
and anything else gives "unknown". The tags belong to the engine and
arrive with engine decisions, so a producer meeting one it has never seen
still emits a usable token rather than failing.
reason is human-readable, and content_path is the machine-readable
half beside it. reason carries the whole term rendered for a person -
the same standing as session.terminated's reason, and the reason it is
redacted under every projection profile (see "Projection" below): a term
like {:not_iterable, 42} embeds a datamodel value verbatim.
content_path's integers are session.start contents-table indexes, so a
consumer can point at the enclosing <if> or <foreach> even when
reason is a sentinel.
A failure raised inside an <if> partition or a <foreach> body
arrives wrapped, and the producer unwraps it before classifying: a wrapped
expression failure is still class: "expression" with its span and its
location intact, with content_path beside it. A consumer never sees the
wrapper.
Three notes a consumer needs before using this object to underline
anything:
	expression is not raw source. It is the entity-expanded string the
expression engine counted columns in - a cond written amount &lt; limit
appears here as amount < limit. span's columns are offsets into this
expanded string, not into source, and cannot be added to a raw-source
column directly. This is why location exists: it is pre-resolved for
you.
	location is absolute and already resolved. A consumer underlines it
directly against source, with no span composition of its own. This is
the field that makes the format usable by a consumer with no Elixir and no
compiler.
	location_kind says what the producer did, not what happened
internally. "resolved" means the span was composed against the
expression's own value location; "node" means there was no span to
compose, or no value location to compose it against, and the owning
node's whole span was emitted instead. "resolved" may still span the
whole attribute value: the composition degrades rather than failing
when the raw and entity-expanded text desync, and the producer does not
distinguish that case from a genuine resolution. Treat this as a
documented limitation, not a promise that "resolved" always narrows to
the failing subexpression.

A cause object (Statifier.Event.Cause.t()):
	Field	Type	Presence
	origin	origin object	always - see "Origins" below
	macrostep	integer	always
	microstep	integer	always
	round	integer	always

trace.transitions_selected
Emitted whenever transition selection runs, including when it selects
nothing.
	Field	Type	Presence
	t_indexes	array of integers	always - selected transitions' t_index, in selection order, empty when none selected
	event	event object	present only for an event-triggered round; absent marks an eventless (NULL) round

trace.conds_evaluated
Emitted once per selection round in which at least one written cond was
evaluated, and not emitted at all for a round that evaluated none. It carries
the round's guard outcomes - which transition was guarded, what its cond
answered, and, when the answer was a failure, why - which is the one question
a branching chart's stream could not otherwise answer.
This type is not an Appendix D phase boundary. It is a seam inside
selection, so it sits under the conformance clause's MAY rather than its MUST
(ADR-0018).
	Field	Type	Presence
	evaluations	array of evaluation objects	always - and never empty

evaluations is never empty, and that is a schema commitment rather than
an accident: a round that evaluated nothing emits no message at all, so an
empty list would describe a round that cannot exist. A consumer may rely on
it. Two absences follow from the same place, and are the engine's commitments
rather than this format's: a transition written without a cond performs no
evaluation and gets no entry, and a round that performed no evaluation is
silent here - unlike trace.transitions_selected, which is emitted on every
round including the empty one.
An evaluation object is one guard evaluation:
	Field	Type	Presence
	t_index	integer	always - the guarded transition, resolved through session.start's transitions table like every other t_index in this format
	outcome	string	always - one of "enabled", "disabled", "error"
	reason	error object	present only when outcome is "error", where it is always present; absent, never null, otherwise

outcome is a closed discriminator: a consumer may branch on it, and a value
outside those three is a producer defect rather than something to tolerate. It
has three values and not four because spec 5.9.1 joins "cannot be evaluated as
a boolean value" and "its evaluation causes an error" into one case with one
consequence, so both arrive as "error".
reason is the error object defined under trace.event_dequeued above,
and both of its classes are reachable here. A non-boolean result renders
as class: "reason", with the result itself inside reason; an
expression-evaluation failure renders as class: "expression", carrying the
cond's entity-expanded text and a span into it. location/location_kind
anchor on the guarded transition's own cond_location, falling back to the
transition's whole span, exactly as they do for an error.execution event
raised about the same cond. The key's presence is redundant with
outcome == "error", deliberately: a consumer may test either.
Array order is load-bearing. The entries are in the engine's walk order,
which is the order that round raises error.execution in, so a consumer
joining the two pairs the nth "error" entry with the nth raised event.
This is the same posture the exit and entry sets take: a sequence stays a
sequence.
trace.exit_set
Emitted before any state is exited, whether by ordinary transition or by
interpreter shutdown.
	Field	Type	Presence
	indexes	array of integers	always - the states about to be exited, in the engine's own exit order (inner-to-outer), not re-sorted; empty when none exit

trace.content_executed
Emitted when a block of executable content runs (an <onentry>/<onexit>
block, a transition's own content, or a top-level <script> at load time).
	Field	Type	Presence
	owner	owner object	always - see "Owners" below
	c_indexes	array of integers	always - the run content nodes' c_index, in execution order

trace.entry_set
Emitted before any state is entered, with compute_entry_set's result.
	Field	Type	Presence
	indexes	array of integers	always - the states about to be entered, in the engine's own entry order, not re-sorted; empty when none enter

trace.macrostep_stable
Emitted once the configuration reaches quiescence - the macrostep's
microstep loop has drained.
	Field	Type	Presence
	configuration	array of integers	always - the full configuration (ancestors included), a genuine set, sorted ascending

trace.done
Emitted alongside the top-level final entry / interpreter exit.
	Field	Type	Presence
	donedata	value	present only when the top-level final carried <donedata> (absence-rule applies)
	configuration	array of integers	always - the full configuration as it stood at exit, a genuine set, sorted ascending

trace.invoke_pass
Emitted once the invoke pass finishes, including when it starts nothing.
	Field	Type	Presence
	state_indexes	array of integers	always - states_to_invoke, in the entry order the pass walked, including a state that owns no <invoke>
	invoke_ids	array of strings	always - every invocation this pass actually started, in the order it started them

trace.finalize_autoforward
Emitted once per external event, at the end of the finalize/autoforward
pass, including when nothing was finalized or forwarded.
	Field	Type	Presence
	event	event object	always - the external event the pass matched against
	finalized	array of strings	always - invoke_ids of every invocation <finalize> ran for
	forwarded	array of strings	always - invoke_ids of every invocation event was autoforwarded to, in the pass's own walk order

The ten effect.* schemas
The core (non-trace) statifier effects, mapped one-to-one onto their
own namespace: the nine originals plus effect.datamodel_change
(Statifier.Effect.DatamodelChange, st-oef3). The engine's eleventh
core effect, Statifier.Effect.DatamodelInit, is the one exception to
the one-to-one mapping - it serializes as session.datamodel, below.
ADR-0005 leaves non-trace effect naming to this document
("their own namespaces as consumers need them"); this document uses one
effect.* family rather than several separate top-level namespaces,
because a bare top-level done type would sit confusingly next to
trace.done - a different message about the same moment in the run.
effect.* and trace.* are two visibly distinct halves of the vocabulary:
trace.* are the nine Appendix D phase boundaries plus
trace.conds_evaluated, the guard seam inside selection, and effect.* are
the core effect vocabulary, both stamped with all three counters (see "The
envelope" above; round joined the effect.* envelopes in sui-67d,
after effect.budget_exhausted had carried it from the start).
Every effect.* message carries macrostep, microstep, and round.
effect.log
Payload for <log> (spec 4.7).
	Field	Type	Presence
	label	string	present only when the element wrote a label
	value	value	present only when the element wrote an expr (absence-rule applies)
	c_index	integer	present only when known
	owner	owner object	present only when known

effect.done
The terminal effect, emitted once after top-level final entry.
	Field	Type	Presence
	donedata	value	present only when the top-level final carried <donedata> (absence-rule applies)
	configuration	array of integers	always - the full configuration at exit, sorted ascending

effect.budget_exhausted
Emitted when a macrostep's fold spends its round budget without reaching
quiescence (ADR-0019). This was the one core effect that carried round
before sui-67d propagated the key onto the rest of the effect.*
family - see "The envelope" above.
	Field	Type	Presence
	configuration	array of integers	always - the configuration as the last round left it, sorted ascending
	budget	integer or string	always - the spent budget; the string "infinity" when the budget was unbounded
	pending_internal_events	array of event objects	always - the queue's ordered view at exhaustion

effect.invoke
Emitted once per <invoke> the invoke pass actually started (spec 6.4).
	Field	Type	Presence
	invoke_id	string	always
	invoke_type	string	present only when set - the <invoke> element's own type/typeexpr attribute
	src	string	present only when set
	params	value	present only when the invocation resolved params (absence-rule applies)
	content	value	present only when the invocation resolved content (absence-rule applies)
	autoforward	boolean	present only when set
	state_index	integer	always - the invoking state
	invoke_index	integer	always - the invocation's position in the state's own invoke list

effect.cancel_invoke
Emitted once per invocation the engine cancels because its owning state
exited while the invocation was still live.
	Field	Type	Presence
	invoke_id	string	always
	state_index	integer	always - the state that owned the cancelled invocation

effect.autoforward
Emitted once per autoforwarding invocation, during the finalize/autoforward
pass.
	Field	Type	Presence
	invoke_id	string	always
	state_index	integer	always - the invoking state
	event	event object	always - the external event forwarded verbatim

effect.send
Payload for <send>, fired immediately (spec 6.2).
	Field	Type	Presence
	event	string	always
	target	string	present only when set
	send_type	string	present only when set - the <send> element's own type/typeexpr attribute
	data	value	present only when resolved (absence-rule applies)
	send_id	string	always
	id_from_author	boolean	always - whether the document wrote id/idlocation itself, rather than the engine generating one
	c_index	integer	present only when known
	owner	owner object	present only when known

effect.send_delayed
Payload for <send> with a delay/delayexpr. Carries every field
effect.send does, plus:
	Field	Type	Presence
	delay_ms	integer	always - the resolved delay, in milliseconds, as of when the send was scheduled

effect.cancel
Payload for <cancel> (spec 6.3).
	Field	Type	Presence
	send_id	string	always - the sendid/sendidexpr naming the delayed send to cancel
	c_index	integer	present only when known
	owner	owner object	present only when known

effect.datamodel_change
Emitted once per successful datamodel write (st-oef3): an <assign>, a
<data> binding during the binding fold, a <send idlocation> write, an
<invoke idlocation> write, or an empty-<finalize> auto-assign. A failed
write emits nothing - the datamodel did not change, and the failure is
already on the error channel. Together with session.datamodel's starting
snapshot, the sequence of these messages reconstructs the datamodel at any
point in the run from the stream alone.
	Field	Type	Presence
	location_path	array of strings and integers	always - the resolved write path; see below
	location_source	string	always - the raw author string that named the location (items[i].name as written)
	new_value	value	present unless the write stored the unbound sentinel; a stored null is present as null (three-way absence rule)
	prior_value	value	present unless nothing stood at the path before the write; a previously stored null is present as null (three-way absence rule)
	d_index	integer	present only for a <data> binding - resolves through session.start's data table
	c_index	integer	present only when a content node performed the write (<assign>, <send idlocation>)
	owner	owner object	present only when known - which construct performed the write

location_path is a heterogeneous JSON array. Each segment is either a
string - an object key, the variable name first - or an integer, a 0-based
array index: user.items[0].name resolved against i = 0 arrives as
["user", "items", 0, "name"]. JSON's own typing carries the distinction -
the string "0" is a key, the number 0 is an index - so no tagging or
escaping is needed, and a consumer applies the segments in order to its own
copy of the datamodel to reproduce the write. It is the resolved path:
an index expression like [i] has already been evaluated by the engine,
which is what makes the path applicable without the pre-assignment
datamodel. location_source is the raw author string kept alongside for
display; neither substitutes for the other.
new_value and prior_value follow the _event.data three-way rule,
because the engine genuinely distinguishes unbound from null here
(statifier ADR-0037 spells unbound as :undefined): key absence means the
slot was or became unbound - for prior_value, that nothing stood at the
path before the write, the common case for a first assignment - while JSON
null means a genuinely stored null.
d_index and c_index are mutually exclusive on this message: a
d_index means the write was a <data> binding, which belongs to no
content block and therefore also carries no owner; a c_index means a
content node performed it. The two runner-side writes - the
empty-<finalize> auto-assign and <invoke idlocation> - carry neither,
identified by owner alone ("finalize" and "invoke" kinds
respectively).
Versioning decision, recorded rather than left implicit: this type
joined the format after version 1 shipped with 23 types. Adding a type is
exactly what the conformance section's MUST-ignore rule makes additive, so
the format version stays 1 - unlike session.datamodel, which kept
version 1 because its type string was already reserved, this one keeps it
because new types never bump the version at all.
Origins
The origin type on Statifier.Event.Cause has eight variants, each a
tagged object with "kind" naming the tuple's tag:
	"kind"	Fields	Meaning
	"content"	c_index (integer), owner (owner object)	a content node (for example <raise>) raised the event
	"state"	state_index (integer)	the platform raised the event with no content node behind it (for example done.state.*)
	"transition"	t_index (integer)	the platform raised the event about a transition's own cond
	"data"	d_index (integer)	the platform raised the event about a <data> element that failed to bind
	"donedata_param"	state_index (integer), param_index (integer)	one <param> under a <final>'s <donedata> failed to evaluate
	"global_script"	index (integer)	a top-level <script> failed at load time
	"invoke"	state_index (integer), invoke_index (integer)	one of an <invoke>'s own arguments failed to evaluate
	"finalize"	state_index (integer), invoke_index (integer)	an empty <finalize>'s own auto-assign write failed

A d_index anywhere in this format - here or on
effect.datamodel_change - resolves through session.start's
data table, the same way a state_index resolves through states and
a t_index through transitions.
Owners
The owner type on Statifier.Machine.Content has four variants, plus the case
Statifier.Effect.Trace.ContentExecuted widens it with for a top-level
<script> and the case Statifier.Effect.DatamodelChange widens it with
for <invoke idlocation>, together the six variants an owner field may
take anywhere in this format:
	"kind"	Fields	Meaning
	"onentry"	state_index (integer), ordinal (integer)	an <onentry> block; ordinal is the block's position in the state's own onentry list
	"onexit"	state_index (integer), ordinal (integer)	an <onexit> block; ordinal is the block's position in the state's own onexit list
	"transition"	t_index (integer)	a transition's own executable content
	"finalize"	state_index (integer), invoke_index (integer)	an <invoke>'s own <finalize> block
	"global_script"	index (integer)	a top-level <script>, run at load time - only ever appears as trace.content_executed's owner, since a top-level script belongs to no <onentry>/<onexit>/transition block
	"invoke"	state_index (integer), invoke_index (integer)	an <invoke idlocation> write - only ever appears as effect.datamodel_change's owner, since the write belongs to no content block

The session.* types
Five types name a session from the outside: its start, one snapshot of the
values it started with, and the three ways a subscriber's own stream can
end or change state. None of the five carry macrostep/microstep/
round - the four lifecycle types because they describe the stream, not
a point inside a run, and session.datamodel because it precedes the
first macrostep entirely (its underlying effect payload carries macrostep/
microstep/round internally, but this producer stays consistent with
every other session.* type and leaves the envelope counters nil).
session.start
The definition message. Schema above under "session.start". Always
seq: 0.
session.datamodel
Emitted exactly once per session, unconditionally - even under
trace: false - as the second message on the stream, right after
session.start, from statifier's Statifier.Effect.DatamodelInit
(st-1xwh). It carries the datamodel's starting values: spec 5.3.3's
unconditional <data> creation plus the four spec 5.10 system variables,
before the binding fold that follows it.
Because the snapshot precedes that fold, every <data> element appears
as {"$undefined": true}, not only the ones declared without a value: a
<data id="count" expr="41 + 1"/> is present under count as
{"$undefined": true} here, and is assigned its 42 afterwards. This
message therefore names the datamodel's variables reliably, but is not a
source for their values. The assignments that follow arrive as
effect.datamodel_change messages (sui-h92), one per successful write,
binding fold included - a consumer folds them over this snapshot to hold
the current datamodel at any point in the run.
This message keys the datamodel by variable name; session.start's
data table keys the same elements by d_index and carries the id
that joins the two.
	Field	Type	Presence
	datamodel	object	always - the session's starting datamodel, keyed by variable name, values encoded by the $-tagged value discipline

session.halted
Emitted when the session reports {:halted, reason} to its subscriber.
	Field	Type	Presence
	reason	string	always - one of "done", "cancelled", "budget_exhausted"

As of ADR-0044 (st-r6l9), session.halted is terminal for that session
id: no further messages for the same session id follow it (see "Ordering"
above). Terminal is scoped per session id, not per mailbox - ADR-0050
lets a subscriber observe an invoke tree of related sessions on one
mailbox, and a parent's session.halted does not end the stream for a
child session still running on the same mailbox.
session.terminated
Emitted when the subscriber observes the session's process exit (a
monitor :DOWN).
	Field	Type	Presence
	reason	string	always - inspect/1 of the Elixir exit reason

reason is a human-readable string, not structured data to branch on - an
Elixir process exit reason has no language-neutral shape, so this document
does not attempt to give it one.
Under a projected stream this is the one field whose JSON type changes: it
carries {"$redacted": true} instead of a string. It earns the exception
because it is inspect/1 of an exit reason, so a crash inside a datamodel
operation can carry datamodel terms into it verbatim, and it is the one
string field on the wire whose content is genuinely unbounded. Nothing may
be branching on its shape, because the paragraph above already says not to.
session.unroutable
Emitted when the session reports {:unroutable, effect} to its subscriber
	an effect the session could not route to a destination. Currently
unreachable in the engine as shipped, reserved for when it becomes
reachable.

	Field	Type	Presence
	effect	object	always - the unrouted effect, encoded the same way its own effect.* or trace.* type would encode it, under a kind key naming that type

Projection
A projected stream carries the run's structure, transitions, outcomes and
ordering, and withholds its values. It exists for the second consumer of
this format: a multi-tenant host showing a run's history to the end user
whose run it is, who is not entitled to the datamodel behind it. ADR-0012 is
the record.
Full fidelity is the default and is byte-unchanged. A producer not asked
to project emits no projection key, no sentinels, and full values. Every
existing golden trace is byte-identical. Projection is something a host
turns on for a subscription, one session at a time.
The version stays 1. A v1 producer never emitted $redacted, so no
existing stream changes; a v1 consumer meeting one renders an unfamiliar
one-key map, which is conspicuous rather than silently wrong, and the
projection header says why. Nothing a v1 consumer previously read
correctly is now read incorrectly, which is this document's own test for a
bump.
The projection header
session.start carries a projection object whenever the stream is
projected:
{"mode": "projected", "profile": "end_user_run_history"}
	Field	Type	Presence
	mode	string	always, within the object - "projected"
	profile	string	always, within the object - the profile's name

Key absence means full fidelity. Distinguishability is not optional: a
capture that cannot say whether it is redacted cannot be filed by an
operator; a golden-trace comparison between a projected capture and a full
golden fails for a reason that has nothing to do with conformance, and the
header is what lets a test say so; and a datamodel pane rendering a redacted
stream must show "redacted", not "unbound".
Per-message self-announcement through the $redacted sentinel is kept in
addition to the header, not instead of it, so a consumer that joined
mid-stream or a single message pulled out of a log still says what it is.
The closed set of value positions
Every position below is redacted unless a profile allows it back. The table
is the checklist: a value position added to this format later without a
projection rule would carry values through a projected stream silently,
which is the worst failure available here because it is invisible.
error carries no value position by construction, on either arm. On
class: "expression" the predicator error's rendered message - the field
that would embed datamodel values - is deliberately not on the wire (see
the error object's fields above). On class: "reason" the field that
does embed them, reason, is redacted unconditionally rather than being a
position a profile could allow back: it is a whole engine term rendered for
a person, so no profile makes it safe. That unconditional redaction is a
row in the table below, beside session.terminated's reason; error's
other keys need none.
	Message	Position
	session.datamodel	every value in datamodel
	effect.datamodel_change	new_value, prior_value
	trace.event_dequeued	event.data; event.error.reason, replaced whole
	trace.transitions_selected	event.data; event.error.reason, replaced whole
	trace.conds_evaluated	on each evaluations entry: reason.reason, replaced whole; reason.expression when allow_source is false
	trace.finalize_autoforward	event.data; event.error.reason, replaced whole
	trace.done	donedata
	effect.done	donedata
	effect.autoforward	event.data; event.error.reason, replaced whole
	effect.budget_exhausted	data on each pending_internal_events entry
	effect.log	value
	effect.invoke	params, content
	effect.send	data
	effect.send_delayed	data
	session.unroutable	every value position of the nested effect, recursively
	session.start	fixtures, replaced whole; source when allow_source is false
	session.terminated	reason, replaced whole

session.unroutable wraps another type's encoding under a kind key, so a
projection must recurse into it rather than pattern-matching the outer type.
It is unreachable in the engine as shipped, which is exactly why it is easy
to forget.
session.datamodel keeps its keys. Variable names come from the chart, not
from the run, and this message's stated job is to name the datamodel's
variables reliably - which it still does.
session.start's fixtures is a datamodel bundle by construction
(ADR-0003), so it is replaced whole rather than descended into. A host that
supplied no fixtures still omits the key, as today, and the two states stay
distinguishable.
Redaction replaces at a key that is already present; it never creates
one. Nine of these positions are conditionally absent, and writing a
sentinel into an absent key would assert something the run never did: an
eventless round (trace.transitions_selected with no event) becoming
evented, a first write (effect.datamodel_change with no prior_value)
acquiring a prior value, or a host that supplied no fixtures acquiring a
bundle.
What is never projected
type, session, seq, macrostep, microstep, round, otel; state
indexes, t_index, c_index, d_index, invokeid, send_id, state_index,
invoke_index; every session.start table (states, transitions,
contents, data) and every location and value_location object in
them; configurations; exit and entry sequences in their engine order;
selected t_index lists; kind and type discriminators; owner and origin
objects; event names; transition event descriptors; label on
effect.log; src and invoke_type on effect.invoke; target and
send_type on the send family; location_path and location_source on
effect.datamodel_change; session.halted's reason (a closed three-value
set); effect.done's configuration; and, on an event's error object,
class, kind, span, location, location_kind, and content_path.
That list is what leaves a projected stream worth rendering at all: the
timeline, the diagram highlighting, the click-through to source, and the
run's outcome are built entirely from fields in it.
otel is in that list because a trace id and a span id are randomly
generated identifiers carrying no chart vocabulary, no datamodel value, and
no source text - the same category as seq and macrostep. The residual
is real and stated rather than waved at: a trace id is a join key into a
backend that may hold what this stream withheld. The control for that is
attaching no correlation context to a subscription a projected audience
reads, which makes the key absent; there is no projection knob for it, and
ADR-0013 records why not.
session.start's data table is already deliberately identity-only - it
carries d_index, id, location, and value_location, and no
representation of the declared value - so it needs no rule.
Allowlists: two shapes, because there are two kinds of position
Within projected mode the default is deny.
Located positions - the datamodel - are allowlisted by path prefix,
written as arrays of segments in the same encoding
effect.datamodel_change's location_path already uses:
allow_paths: [["authorization", "status"], ["account", "currency"]]
So ["authorization"] allows the whole authorization subtree and
["authorization", "status"] allows one leaf. The same prefixes apply to
session.datamodel, whose keys are the first segment of every path. That is
why the datamodel allowlist is expressed by path and not by variable name:
one expression covers both messages, and a host that may show
authorization.status but not authorization.amount_cents can say so.
Three cases, and the third is the operator ruling of 2026-08-29 recorded on
ADR-0012:
	An allowed prefix matches the write's leading segments (the prefix is
no longer than the write's path): the whole value passes.
	No allowed prefix relates to the path: the whole value is redacted.
	An allowed prefix is longer than the write's path and extends it - the
write is shallower than the prefix, so the written value contains both the
allowed leaf and its withheld siblings. The projection descends into the
value and redacts selectively, so the allowed leaf passes and every
sibling is redacted. Allowing the whole write would leak a sibling the
profile withheld; denying it would withhold a leaf the profile allowed.

Descent applies identically to session.datamodel's snapshot values. Where
a value cannot be descended into because it is a scalar rather than an
object or an array, the allowed leaf is unreachable and the value is
redacted whole.
Unlocated positions - payloads, which have no path - are allowlisted by
naming the position, from a closed set:
allow_positions: [:event_data, :log_value, :send_data,
                  :invoke_params, :invoke_content, :donedata]
Naming a position allows it wholesale, at every message that carries it.
There is deliberately no per-key allowlist inside a payload: an event
payload has no stable schema the way a datamodel location does, so a
key-level rule there would be a guess that silently stops matching when a
chart changes - and a redaction rule that silently stops matching is the
failure this whole section exists to avoid. A host needing finer control
over a payload narrows what the chart puts in it.
allow_source
session.start's source is verbatim SCXML. It is authored rather than run
data, and it is what the whole inspector resolves indexes against, so
projection retains it by default.
The honest caveat: the data table's value_location exists so a consumer
can recover a <data> element's declared initial value by slicing source.
So retaining source retains declared initial values, even under a
profile that redacts everything else. Runtime values are unaffected - the
binding fold's results arrive as effect.datamodel_change and are redacted
normally - but a chart with a literal secret in a <data expr="..."> is not
protected by projection.
A profile may set allow_source: false, which replaces source with the
sentinel. The cost is stated plainly: without source, location objects
still resolve to line and column but nothing can display the text at them,
so click-through degrades to coordinates.
An event's error.expression is chart text under the same reasoning - it
is the failing expression's entity-expanded source, not run data - so
allow_source: false redacts it alongside source. error.reason is the
one key on that object redacted under every profile, allow_source or
not: it is a whole engine reason term rendered for a person and can embed a
datamodel value verbatim. error's remaining keys (class, kind,
span, location, location_kind, content_path) are unaffected.
What projection is not
It is not anonymization. Structure leaks. Which branch a run took, how
many rounds a macrostep needed, which transition fired on which event -
these imply things about the values that produced them, and an observer with
the chart in hand can infer a great deal from a fully redacted stream. The
guarantee is narrow and worth stating in those terms: no datamodel value
crosses the producer boundary. A host needing more than that needs to
withhold structure, which this format does not provide.
It is not access control. It shapes one stream. It does not
authenticate a subscriber, does not decide which sessions a subscriber may
see, and does not stop a host attaching a full-fidelity subscriber alongside
a projected one. Choosing the profile correctly per tenant is the host's
job, and this format cannot check it.
A projected capture is not byte-comparable to a full one. Golden-trace
conformance does not transfer: a profile whose output matters is tested
against its own golden, produced under that profile. The existing goldens
stay valid because the default is untouched.
location_path's integer segments are resolved index expressions, so a
projected stream still reveals which array index a write landed on - a
narrow inference channel about a value the same stream redacts. It is
retained because a consumer that cannot see the path cannot fold the write
at all, which would cost the whole datamodel-shape view for very little.
Worked example
The complete JSON Lines trace of a two-state chart with one external
transition. The producer ran with session_id: "sess_golden", attached
early (Statifier.Trace.Subscriber's :subscribers-at-start_link path,
docs/plans/260817-sui-t36.3-session-subscriber-and-trace-normalizer.md
phase 5), so it sees the initialize burst that runs to quiescence before
Statifier.Session.start_link/2 returns. This is the same fixture phase
5's golden test compares against byte-for-byte
(test/support/trace/two_state.jsonl).
Chart:
<scxml xmlns="http://www.w3.org/2005/07/scxml" initial="a" version="1.0">
    <state id="a">
        <transition event="go" target="b"/>
    </state>
    <state id="b"/>
</scxml>
xmlns and version are required attributes on the root element
(Statifier.Validator); a chart missing either fails to compile, so an
example chart must carry both. They do show up in the trace, in the root
state row's attribute_locations, alongside initial - written
attributes all, and the map records what the author wrote rather than what
the format finds interesting. Note also what is absent from the
transition row's map: type, because this chart does not write it, which
is exactly the distinction that field exists to preserve.
Driven with one external event, "go", with no data, after the session
has already come up and settled into a on its own. Trace (one JSON
object per line, each shown here with lexicographic keys exactly as the
wire form produces - the actual bytes, not a reformatting):
{"contents":[],"data":[],"seq":0,"session":"sess_golden","states":[{"attribute_locations":{"initial":{"end_column":58,"end_line":1,"end_offset":57,"start_column":57,"start_line":1,"start_offset":56},"version":{"end_column":72,"end_line":1,"end_offset":71,"start_column":69,"start_line":1,"start_offset":68},"xmlns":{"end_column":46,"end_line":1,"end_offset":45,"start_column":15,"start_line":1,"start_offset":14}},"children":[1,2],"index":0,"kind":"scxml","location":{"end_column":9,"end_line":6,"end_offset":178,"start_column":1,"start_line":1,"start_offset":0},"transitions":[]},{"attribute_locations":{"id":{"end_column":17,"end_line":2,"end_offset":90,"start_column":16,"start_line":2,"start_offset":89}},"children":[],"id":"a","index":1,"kind":"state","location":{"end_column":13,"end_line":4,"end_offset":149,"start_column":5,"start_line":2,"start_offset":78},"parent":0,"transitions":[0]},{"attribute_locations":{"id":{"end_column":17,"end_line":5,"end_offset":166,"start_column":16,"start_line":5,"start_offset":165}},"children":[],"id":"b","index":2,"kind":"state","location":{"end_column":20,"end_line":5,"end_offset":169,"start_column":5,"start_line":5,"start_offset":154},"parent":0,"transitions":[]}],"transitions":[{"attribute_locations":{"event":{"end_column":30,"end_line":3,"end_offset":122,"start_column":28,"start_line":3,"start_offset":120},"target":{"end_column":41,"end_line":3,"end_offset":133,"start_column":40,"start_line":3,"start_offset":132}},"content":[],"events":[["go"]],"location":{"end_column":44,"end_line":3,"end_offset":136,"start_column":9,"start_line":3,"start_offset":101},"source":1,"t_index":0,"targets":[2],"type":"external"}],"type":"session.start","version":1}
{"datamodel":{"_event":{"$undefined":true},"_ioprocessors":{"http://www.w3.org/TR/scxml/#SCXMLEventProcessor":{"location":"#_scxml_sess_golden"}},"_name":{"$undefined":true},"_sessionid":"sess_golden"},"seq":1,"session":"sess_golden","type":"session.datamodel"}
{"indexes":[0,1],"macrostep":1,"microstep":1,"round":0,"seq":2,"session":"sess_golden","type":"trace.entry_set"}
{"macrostep":1,"microstep":1,"round":1,"seq":3,"session":"sess_golden","t_indexes":[],"type":"trace.transitions_selected"}
{"invoke_ids":[],"macrostep":1,"microstep":1,"round":1,"seq":4,"session":"sess_golden","state_indexes":[0,1],"type":"trace.invoke_pass"}
{"configuration":[0,1],"macrostep":1,"microstep":1,"round":1,"seq":5,"session":"sess_golden","type":"trace.macrostep_stable"}
{"event":{"name":"go","type":"external"},"from":"external","macrostep":2,"microstep":0,"round":0,"seq":6,"session":"sess_golden","type":"trace.event_dequeued"}
{"event":{"name":"go","type":"external"},"finalized":[],"forwarded":[],"macrostep":2,"microstep":0,"round":0,"seq":7,"session":"sess_golden","type":"trace.finalize_autoforward"}
{"event":{"name":"go","type":"external"},"macrostep":2,"microstep":0,"round":0,"seq":8,"session":"sess_golden","t_indexes":[0],"type":"trace.transitions_selected"}
{"indexes":[1],"macrostep":2,"microstep":1,"round":0,"seq":9,"session":"sess_golden","type":"trace.exit_set"}
{"c_indexes":[],"macrostep":2,"microstep":1,"owner":{"kind":"transition","t_index":0},"round":0,"seq":10,"session":"sess_golden","type":"trace.content_executed"}
{"indexes":[2],"macrostep":2,"microstep":1,"round":0,"seq":11,"session":"sess_golden","type":"trace.entry_set"}
{"macrostep":2,"microstep":1,"round":1,"seq":12,"session":"sess_golden","t_indexes":[],"type":"trace.transitions_selected"}
{"invoke_ids":[],"macrostep":2,"microstep":1,"round":1,"seq":13,"session":"sess_golden","state_indexes":[2],"type":"trace.invoke_pass"}
{"configuration":[0,2],"macrostep":2,"microstep":1,"round":1,"seq":14,"session":"sess_golden","type":"trace.macrostep_stable"}
seq starts at 0 on session.start and increments by one across every
subsequent message, with no gaps - this chart never touches the <invoke>/
internal-<send> reordering seam, so a producer's live delivery order and
(macrostep, round) order agree throughout, and the trace above is
byte-comparable run to run. session.datamodel at seq 1 always follows
session.start and always precedes the first trace.* message, carrying
no macrostep/microstep/round of its own. macrostep 1 is the session's own
initialize burst (Appendix D's initialize procedure, entering a before
any event is ever sent - configuration on trace.macrostep_stable is
[0, 2] later, not [2], because the synthesized root at index 0 is
always a member); macrostep 2 is the driven "go" transition into
b. trace.content_executed appears once, for the transition's own
(empty) executable content list; trace.done does not appear because
this run never halts through a <final> state - a chart reaching one
would show it in the shape its schema above describes.
Persistence and the v1 round-trip
A trace is written to storage as JSON Lines: one message object per
line, UTF-8, each line newline-terminated, with no enclosing array and no
header line. The worked example above is exactly that format, and
test/support/trace/two_state.jsonl is a file in it. Nothing else about
the file is specified - a .jsonl extension is convention, not
conformance, and a stream may be split across files or held in a database
column as long as message order is preserved.
Ordering in a file is seq order, which is the order the producer emitted
(see "Ordering"). A reader may rely on that; it does not have to sort.
The round-trip law. For any conformant v1 stream, decoding a message
to its envelope and payload and re-encoding it reproduces the bytes it was
read from. Two properties make that hold, and both are deliberate:
	Encoding is canonical. Object keys are emitted in lexicographic
order at every nesting level and arrays in producer order (see "Canonical
order"), so re-encoding cannot permute anything.
	Decoding is structural only. The seven reserved envelope keys are
lifted out and everything else is the payload, kept in wire shape. In
particular a decoder does not interpret $-tagged values (see "Value
encoding"); those are decoded by whichever consumer needs Elixir-side, or
language-side, terms, at the point it needs them. A decoder that eagerly
decoded values could not round-trip, because more than one wire form can
decode to the same in-memory value.

The law matters because it is what lets a capture be compared: a golden
trace, a regression fixture, and a bug report attached to a ticket are all
the same bytes reproduced, so a diff between two runs is a diff of
behavior rather than of formatting.
A self-describing capture. A stream whose session.start carries
source needs no other artefact to be reopened: the chart it ran against
is recompiled from the message itself. A stream captured without source
is equally conformant, and a reader must be given the chart another way.
A projected stream may withhold source deliberately (see
"allow_source"), which is the case where the reader always has to supply
it.
In this implementation the three legs are
StatifierUI.Trace.Capture.record/3, save/2, and load/1, over
StatifierUI.Trace.Json's encode_lines/1 and decode_lines/1. The law
above is executable: test/statifier_ui/trace/round_trip_test.exs decodes
the checked-in golden and asserts the re-encoded bytes are identical to
the file, and the golden test proves a live session produces those bytes
in the first place.
Type index
One row per type this document defines - 25 rows: 10 trace.* (the nine
Appendix D phase boundaries plus trace.conds_evaluated), 10 effect.*, and
5 session.* (the four lifecycle types plus session.datamodel). This table's first column is a machine boundary: a
drift test parses exactly this table's backtick-quoted type strings and
asserts them equal to the producer's own emitted type set, so a type
documented here and not emitted, or emitted and not documented here, fails
that test rather than drifting silently.
	Type	Family	Emitted when
	trace.event_dequeued	trace	an event is dequeued for processing
	trace.transitions_selected	trace	transition selection runs
	trace.conds_evaluated	trace	a selection round evaluates at least one written cond
	trace.exit_set	trace	before states are exited
	trace.content_executed	trace	a block of executable content runs
	trace.entry_set	trace	before states are entered
	trace.macrostep_stable	trace	the configuration reaches quiescence
	trace.done	trace	alongside top-level final entry
	trace.invoke_pass	trace	the invoke pass finishes
	trace.finalize_autoforward	trace	the finalize/autoforward pass finishes
	effect.log	effect	<log> runs
	effect.done	effect	the interpreter terminates
	effect.budget_exhausted	effect	a macrostep's round budget is spent without quiescence
	effect.invoke	effect	an invocation starts
	effect.cancel_invoke	effect	a live invocation's owning state exits
	effect.autoforward	effect	an event is autoforwarded to an invocation
	effect.send	effect	<send> fires immediately
	effect.send_delayed	effect	<send> with a delay is scheduled
	effect.cancel	effect	<cancel> runs
	effect.datamodel_change	effect	a datamodel location is successfully written
	session.start	session	a session's stream opens
	session.halted	session	the session reports {:halted, reason}
	session.terminated	session	the session's process exits
	session.unroutable	session	the session reports an unroutable effect
	session.datamodel	session	a session's datamodel is initialized

References
	ADR-0005 (docs/adr/0005-language-neutral-trace-wire-format.md) - the
envelope, the nine trace.* type names, the session.start role, the
JSON discipline this document restates by reference, versioning, and the
clause naming this document as the format's normative home.
	ADR-0013 (docs/adr/0013-otel-correlation-in-the-wire-format.md) - the
otel key: its name, its shape, the messages that may carry it, its
projection rule, and the host-supplied seam that fills it in.
	statifier docs/opentelemetry.md and statifier ADR-0062 - the span
topology the otel key points into, and the separate bridge package that
produces it. This document depends on neither at runtime; it points at
their identifiers.
	ADR-0003 (docs/adr/0003-fixtures-as-the-example-data-contract.md) - the
fixtures sidecar object session.start's fixtures field carries
verbatim.
	ADR-0006 (docs/adr/0006-datasets-and-expression-fixtures.md) - the
datasets and expressions keys the same carried object may additionally
contain.
	st-nbmj - the upstream gap behind effect.* messages once carrying no
round, superseded by st-xb2b, whose ADR-0046 settled it (the two ids
name one thread of work: st-nbmj filed the gap, st-xb2b decided it);
this producer's own propagation of round onto effect.* messages was
sui-67d, above.
	st-r6l9 - the upstream reordering seam behind the old ordering warning
above, closed by ADR-0044.
	st-1xwh - the upstream effect (Statifier.Effect.DatamodelInit) behind
session.datamodel, above.
	st-oef3 - the upstream effect (Statifier.Effect.DatamodelChange)
behind effect.datamodel_change - a per-write value change, distinct
from session.datamodel's one-time starting snapshot; serialized here
by sui-h92.
	sui-qay - attribute_locations on session.start's states and
transitions rows, above. Closes the gap this entry used to name: the
location tables carried no attribute-level spans until statifier's
st-9i5r carried the map onto the compiled Machine, which is the layer
this document's producer reads.



  

    Architecture

This document describes the layers of statifier-ui: what each piece is for,
how they depend on one another, and where the boundary sits between this
repository and the engine it visualizes. It describes intended design, not
only what is built. The repository is presently a scaffold - see "What exists
today" below for the line between built and planned.
The direction summarized here was settled in
docs/research/260816-sui-kua-gui-research-and-direction.md
("the research doc"); this document narrates the resulting shape rather than
re-arguing it. Decisions are cited by ADR number - bare numbers are this
repo's (see docs/adr/), and other repositories' ADRs are cited by name, for
example "statifier ADR-0012".
Contents
	Two things that shape everything
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Two things that shape everything
Text-first. SCXML is the source of truth, and the visualization reads it.
The diagram is an output, not an editor backed by its own model - there is no
shadow representation that a canvas mutates and SCXML gets generated from.
Editing happens in the text; the diagram, the explorer, and the debugger all
render what the text (and, in debug mode, the running session) says. This is
why the CodeMirror pane is the editing surface and the SVG viewer is
described below as read-only.
The engine is not modified from here. Statifier already emits trace
effects at every Appendix D phase boundary, stamps them with
(macrostep, round) counters (statifier ADR-0020), and retains source
locations on states, transitions, and expressions (statifier ADR-0014). A UI
is one more interpreter of those effects, the same way a debugger client is
one more interpreter of a running process's events. When a GUI need turns out
to require something the engine does not yet expose - a new trace effect, a
fixture hook, anything - that need is engine work, filed as an st- bead in
the statifier-ex tracker and built there, never patched in from this
repository. See "Beads that span repositories" in this repo's CLAUDE.md.
The research doc's finding that motivates both: statifier's observability
seams (statifier ADR-0012) already map almost one-to-one onto GUI
requirements - trace effects for live highlighting, macrostep/round counters
for timeline ordering, source locations for click-through, replay recordings
(statifier ADR-0029, statifier ADR-0034) for time travel, and pure query
functions for "what would event X do?" previews. The engine was not built for
a GUI, but it was built observable enough that a GUI needs no new engine
capability to get started.
What exists today
As of this writing one thing is built and the rest is scaffold. The scaffold
is the packaging: mix.exs declares the statifier dependency (a Hex
dependency pinned in mix.lock) and the two optional
integrations, kino and phoenix_live_view, and lib/statifier_ui.ex is
the top-level module with its @moduledoc and a version/0 function.
What is built is the fixtures contract described below, plus the trace
plumbing described under "The wire format boundary." lib/statifier_ui/
holds fifteen core modules, none of which reference Kino or
Phoenix.LiveView:
	StatifierUI.Fixtures - the consumed struct and its validation.
	StatifierUI.Fixtures.Source - the behaviour a host module implements to
supply fixtures from Elixir.
	StatifierUI.Fixtures.Sidecar - the <chart>.fixtures.json loader for
corpus and CLI use.
	StatifierUI.Fixtures.Lint - ADR-0006's lint over datasets and
expressions: an expression matching no guard, and an expect key naming
no dataset, both reported as warnings.
	StatifierUI.Fixtures.Expectations - ADR-0006's executable-expectations
runner: evaluates every expect entry against its named dataset and
reports whether the stated value held.
	StatifierUI.TruthTable - ADR-0006's result matrix: every expression
evaluated across every dataset, with a six-way verdict per cell.
	StatifierUI.TruthTable.Markdown - renders that matrix as Markdown, in
either orientation.
	StatifierUI.Value - the codec for ADR-0005's $-tagged JSON encoding of
predicator values, used by the sidecar loader.
	StatifierUI.Shape - pure shape inference from an example value to a
display-type label, independent of the fixtures modules.
	StatifierUI.Trace.Message - the wire-format envelope struct and its
to_map/1 rendering.
	StatifierUI.Trace.Json - the canonical, byte-comparable JSON encoder for
trace messages.
	StatifierUI.Trace.Normalizer - the pure mapping from engine effects to
StatifierUI.Trace.Message structs.
	StatifierUI.Trace.Manifest - builds the session.start definition
message from a compiled machine.
	StatifierUI.Trace.Buffer - the fixed-capacity, drop-oldest message store
a chatty session buffers into.
	StatifierUI.Trace.Subscriber - the GenServer that attaches to a live
Statifier.Session, stamps seq, and fans messages out to listeners.

Two integration layers have since been built on top of that core, and the
module list above is no longer the whole of lib/. The Livebook inspector
(StatifierUI.Kino over the pure StatifierUI.Inspector) is phase 1 below.
The read-only ops view - StatifierUI.Live's function components over
StatifierUI.Live.State, the current-state diagram and the run-history
event log over a live or persisted trace stream - is a first slice of phase
2, written for a host's admin and support screens rather than for authoring;
docs/ops-embedding.md is its guide. Both integrations keep their optional
dependency behind a compile-time Code.ensure_loaded?/1 guard, as ADR-0004
requires, and both are pure folds underneath.
Still true: no JS asset exists yet, and none of the three authoring
LiveComponents described below is built - the ops view's diagram pane emits
StatifierUI.Diagram's Mermaid source for a host-supplied client, not the
elkjs SVG the viewer will eventually draw. Everything described below past
this section is intended design, tracked by beads and phased as summarized
under "Phasing" in the research doc:
	The Livebook inspector (a Kino widget - configuration rendering, event
log, fixture-fed event injection, datamodel explorer).
	LiveView editor and viewer LiveComponents.
	The mounted router-macro debugger.
	Authoring polish (simulation, and canvas editing only if ever demanded).

Only the first is currently committed to; the rest is directional.
The fixtures contract
Predicator (the expression language statifier evaluates guards and content
against) is dynamically typed with no eval, so an author gets no ambient
information about what is in scope while writing a guard or an assignment.
The research doc identifies three tiers of what is knowable about a
statechart's datamodel:
	Static from the document. <data id> declarations on the compiled
Machine, and their initial values, are evaluable directly - no fixture
needed.
	Static from the platform. System variables have spec-fixed shapes
(_sessionid, _name, _ioprocessors, and _event with its SCXML
5.10.1 fields), and predicator function providers are enumerable today
via the Provider behaviour's functions/0 callback. This tier is also
knowable without a fixture.
	Host-only. Initial data supplied by the host, the shape of
_event.data for a given event, and host function return values are not
statically knowable at all - only the host that will eventually run the
chart knows them.

A fixture is what fills tier 3: a named scenario datamodel plus example
events keyed by event name with sample payloads, authored alongside a chart.
Types are inferred from example values rather than declared through a schema
language - examples are concrete and immediately evaluable, and a schema
layer is left as a possible later addition rather than a prerequisite.
One fixture bundle is meant to power four features from a single artifact:
	the datamodel explorer tree, in authoring mode (see below),
	editor completions and hover, made context-sensitive by which fixture is
in scope (for example, inside <transition event="capture.settled">,
_event.data. completions come from that event's fixture),
	a scratchpad evaluator that can safely evaluate on every keystroke, since
predicator evaluation is pure and sandboxed,
	a simulator's event palette - without fixtures a simulator can only fire
events with empty payloads.

The bundle carries two more maps, both additive and both optional (ADR-0006):
datasets are named, reusable example datamodels for evaluating
expressions against - smaller in intent than a scenario, and named so a
truth table's columns read as situations a human recognizes
("variant-a-early", "variant-b-complete") rather than inline duplicates.
Expressions are named,
free-standing predicator source strings paired with an expect map keyed by
dataset name, each entry a claim ("this expression evaluates to true under
this dataset") a test suite can check rather than merely assert in prose.
Datasets are shared across expressions rather than inlined per expression
because a truth table is only a matrix when its columns are the same named
situations for every row; inlining would duplicate the same situation into
every expression that needs it, and the copies would drift apart. An
expression is matched to a chart's guards by source-text equality only -
never by t_index or any other position - because a compiled transition's
index is a document-order position that shifts under an unrelated edit
earlier in the chart, while the author-written source text is the one
identity that survives reformatting the chart around it.
Fixture-aware linting is a corollary rather than separate machinery: walking
the compiled instruction stream for identifier references that no scenario
or event fixture defines catches the common statechart bug of a typo'd path
that silently evaluates to undefined, at author time rather than at run
time. StatifierUI.Fixtures.Lint is ADR-0006's own lint over the two new
maps - an expression matching no guard, and an expect key naming no
dataset - both reported as warnings rather than errors, since neither is a
defect of the contract on its own. StatifierUI.Fixtures.Expectations is
ADR-0006's executable side: it evaluates every expect entry against its
named dataset and reports whether the stated value held, so a host wires it
into its own test suite and fixture documentation goes red the moment it
drifts from what its expressions actually evaluate to.
StatifierUI.TruthTable is the reading surface over the same two maps, and
asks the complementary question: not "did every stated expectation hold" but
"what does every expression actually evaluate to under every dataset",
whether or not an expectation was stated. Its cells carry a six-way verdict
rather than a boolean, because predicator's undefined is a third truth
value and sparse example records make it the common case: an encoding where
:undefined can be reached through Elixir truthiness is an encoding where a
reader eventually sees it as false, which is the misreading a truth table
exists to prevent. StatifierUI.TruthTable.Markdown renders the matrix with
each cell's value spelled out as a word and emphasis added on top of it, so
the three values stay three even where styling does not render.
StatifierUI.Fixtures.Bundle addresses the same bundle by fragment name
rather than by chart path, for an embedder composing charts from a palette of
reusable fragments: the fragment is a module or a palette entry, the chart it
will land in does not exist yet, and its examples still have to travel with
it. It adds no fixture shape - a bundle's fixtures field is the same struct
both ADR-0003 delivery paths produce - only identity, provenance, and
discovery, over a palette of modules or a directory of sidecars. The two
delivery paths reappear one level up as discover/2 and discover_dir/2,
and neither is all-or-nothing: one fragment's malformed bundle is reported
against that fragment and the rest still load.
StatifierUI.Fixtures.Bundle.Markdown renders one fragment's panel as its
truth table plus its expectation results - the reading surface and the
checking surface together, since neither alone tells an author what a step
does and what it was meant to do. See docs/fixture-bundles.md.
Fixtures are how a chart moves between statifier-ex and this repository:
statifier-ex is the engine and the compiler, and does not need fixtures to
run a chart; this repository is the consumer that needs example data to
render anything more than the static structure. The concrete delivery
mechanism is a behaviour plus a sidecar file, per the research doc's
summary, and both paths converge on the one struct ADR-0003 names:
	StatifierUI.Fixtures.Source is the behaviour a host module implements
(scenarios/0, example_events/0) to supply fixtures from Elixir.
	StatifierUI.Fixtures.Sidecar reads the <chart>.fixtures.json file for
corpus and CLI use.
	Both paths produce a StatifierUI.Fixtures struct, so a consumer never
needs to know which one produced it.
	StatifierUI.Shape turns any example value - from a fixture or from a
live datamodel - into the display-type label the explorer tree and editor
completions use.

How the sidecar file is named and how predicator values are encoded as
$-tagged JSON are settled by ADR-0003 and ADR-0005 respectively, and the
two additive maps described above are settled by ADR-0006; see those ADRs
for the reasoning.
The LiveComponents
The GUI is built from three LiveComponents, each a distribution unit in
LiveView's sense: a stateful component that owns its own hook-driven client
state, as opposed to a stateless function component (chrome only) or a full
LiveView mounted behind a router (the debugger, described later).
The editor pane. A CodeMirror 6 pane over the chart's SCXML source.
CM6 was chosen (research doc, "LiveView packaging") because Livebook itself
moved to CM6 and maintains codemirror-lang-elixir, and because CM6's
modular architecture is what makes source-recompile distribution (below)
practical where a monolithic editor bundle would not be. The editor is where
authoring happens - validator diagnostics surface as lint gutters, and
completions and hover draw on fixtures as described above. Consistent with
text-first, the editor pane is the place edits are made; nothing generates
SCXML on the author's behalf from a diagram.
The SVG viewer. Renders the compiled statechart as an SVG diagram, laid
out client-side by elkjs (hierarchyHandling: INCLUDE_CHILDREN), chosen
because ELK is, per the research doc, "the only credible answer to
compound-state layout" and because Mermaid's stateDiagram-v2 is disqualified
for execution-accurate rendering (it cannot draw transitions between
substates of different composite states, which SCXML's LCCA semantics make
routine). The viewer is read-only: it is an output of the text, not an editor
with its own model, and it hover-syncs with the editor pane in both
directions using source locations and t_index data attributes rather than
any diagram-side notion of chart identity.
The datamodel explorer. One LiveComponent, not two - a single component
with two modes, described in its own section below because the two-mode
design is load-bearing for how it is built, not just how it is skinned.
All three are meant to compose into the router-macro debugger described
below, in the same way LiveDashboard assembles panels from independent
LiveComponents behind one mounted LiveView.
The datamodel explorer's two modes
The explorer is one component with two modes, not two components,
because the two modes render the same three-tier information described
under "the fixtures contract" - only the source of tier-3 data changes
between them.
Authoring mode shows fixture scope: the named scenario datamodel and
example event payloads from the chart's fixture bundle, with example values
editable in place. There is no running session in this mode; what is shown
is exactly what a fixture declares.
Debug mode shows a paused session's live datamodel, sourced from trace
effects rather than from a fixture, with per-step deltas rendered against the
(macrostep, round) counters that order every trace effect (statifier
ADR-0020). Where authoring mode shows what an author declared could happen,
debug mode shows what did happen, step by step.
The two modes share a renderer for the same tiered value tree because tiers
1 and 2 (document-static and platform-static values) are identical in both
modes; only tier 3 switches source, from fixture example data to the actual
running datamodel.
Live datamodel edits in debug mode are a case the research doc calls out
explicitly: editing a paused session's machine_state is technically
trivial, since it is an ordinary value, but an edit made by writing to that
value directly would silently break replay determinism. Per statifier
ADR-0029, live edits must flow through statifier's recordable
interpret/2 batch input channel - the same channel every other event
delivered to a running session goes through - so that a replay recording
stays a complete, faithful account of everything that happened to the
session. The explorer never mutates a live session's state outside that
channel.
The wire format boundary
Trace effects are the seam a GUI reads (see "Two things that shape
everything," above), and this repository's boundary with statifier-ex is a
wire format, not an in-process API: statifier emits trace effects, and
this repository (or, eventually, another interpreter entirely) consumes them
as data. The research doc frames the target as a language-neutral JSON trace
wire format, specified as its own document, with LiveView being one carrier
among possible others rather than the format's definition.
This is also why the repository carries no -ex suffix, unlike statifier-ex
and predicator-ex: the wire format is meant to outlive any one language
binding. The riddler-project vision the research doc cites is one UI capable
of eventually serving interpreters written in other stacks, not only
statifier-ex - the same way a debug adapter protocol serves many language
backends. The research doc also records that a design considered and
dropped was bridging to Stately.ai's @statelyai/inspect protocol; that
protocol's four JSON event shapes (@xstate.actor, @xstate.event,
@xstate.snapshot, @xstate.microstep) survive only as design inspiration,
not as a dependency or a target to interoperate with.
The format itself - envelope, event types, versioning, and the rule that
structs and LiveView payloads are carriers rather than the definition - is
settled by ADR-0005, and docs/wire-format.md is its normative home: when
the document and an implementation disagree, the document is what
conformance means. The first producer is StatifierUI.Trace.Normalizer,
which maps engine effects to StatifierUI.Trace.Message structs matching
the document field for field; StatifierUI.Trace.Manifest builds the
session.start message the same way; StatifierUI.Trace.Json renders
either to the document's canonical, byte-comparable JSON; and
StatifierUI.Trace.Subscriber, backed by StatifierUI.Trace.Buffer, is the
process that attaches to a live session and produces the stream from those
pieces.
The JS strategy
Two toolchain facts shape how JavaScript ships from this repository, both
stated in this repo's CLAUDE.md and confirmed by the research doc's
"LiveView packaging" findings:
	No Node in this repo's toolchain. mise.toml does not provision Node.
This repository's own gate never runs a JS bundler.
	JavaScript ships as source, and a host's own esbuild compiles it. The
research doc found that LiveView's colocated hooks (1.1) and colocated CSS
(1.2) explicitly do not cover third-party npm dependencies - the official
LiveView documentation states that libraries with real JS dependencies
still need hand-bundling or source distribution. The de facto pattern
among comparable LiveView component libraries (live_toast, Backpex,
live_svelte, live_vue) is for the host to add
"statifier_ui": "file:../deps/statifier_ui" to the host's own
assets/package.json and import the hooks from app.js; the host's
bundler then tree-shakes and dedupes the dependency tree, including
CodeMirror, which cannot ride colocation because of its own modular
dependency graph.

The research doc also notes a fallback, used elsewhere in the LiveView
ecosystem (live_monaco_editor) for zero-npm hosts: shipping a precompiled
ESM bundle from priv/static. It is recorded here as a documented fallback
pattern, not as a commitment this repository has made; nothing in the
sources says whether statifier-ui itself will offer it.
The router-macro debugger
The eventual mounted debugger is a full LiveView behind a router macro, in
the LiveDashboard architectural pattern the research doc identifies:
LiveDashboard's own approach - a host mounts a debugger by adding one line
to its router, and the mounted LiveView assembles independent panels - is
the intended shape for the third distribution unit named under "The
LiveComponents," above, built from the same editor, viewer, and explorer
components rather than duplicating them behind the router boundary.
The research doc's phasing describes the debugger's intended capabilities:
live configuration highlighting (states currently active), timeline
scrubbing over replay recordings, what-if previews built from statifier's
pure query functions (select_transitions, compute_exit_set,
compute_entry_set), and guard-condition annotation from predicator span
tables answering "why didn't this transition fire?" at a glance. None of
this is built; it is phase 3 of 4 in the phasing the research doc records,
after the Livebook inspector and the LiveView editor/viewer components.
The dependency rule
Stated explicitly, because it governs how every module under lib/ is
written, not only how mix.exs is structured: core depends on statifier
only. Kino and Phoenix.LiveView are both genuinely optional
dependencies (mix.exs marks both optional: true), and "optional" is
enforced at compile time, not only at the dependency-resolution level.
Anything under lib/ that touches Kino or Phoenix.LiveView has to
tolerate that dependency's absence when the application compiles - a host
that wants the Livebook inspector must not be made to pull in LiveView, and
a host that wants the LiveView components must not be made to pull in Kino.
This is stated in this repo's CLAUDE.md conventions and is one of the
decisions the research doc extracts directly: "one hex package; core depends
only on statifier ... kino and phoenix_live_view both optional."
The practical consequence for every LiveComponent, Kino widget, or shared
module added later is that any reference to Kino.* or Phoenix.LiveView.*
needs to be guarded (for example, behind Code.ensure_loaded?/1 or an
equivalent compile-time check) rather than assumed present, and that shared
logic used by both integrations - trace effect handling, fixture parsing,
the datamodel tiering described above - belongs in modules that reference
neither.
Open questions
These are gaps the bead implies but that the research doc and existing ADRs
do not settle. They are recorded here rather than resolved by invention:
	Whether the Livebook inspector's first rendering uses Mermaid (accepting
the cross-hierarchy limitation noted under "The LiveComponents," above,
temporarily) or waits for the elkjs renderer. The research doc flags
this as open, to be decided in sui-t36.
	The zero-npm fallback's status for this repository specifically. The
research doc records the precompiled-ESM pattern as prior art elsewhere in
the ecosystem (live_monaco_editor) but does not state whether
statifier-ui commits to offering it alongside the file:../deps/ source
path, or only the latter.



  

    Per-fragment fixture bundles

How a reusable chart fragment carries its own executable examples, so a
palette entry can show a "test this step" panel of its own rather than
borrowing a whole chart's fixtures.
This is the convention sui-13q settles. It adds no new fixture shape:
everything below is the ADR-0003 bundle with ADR-0006's datasets and
expressions keys, addressed by fragment name instead of by chart path.
Read those two records for why the shapes are what they are; read this page
for how one travels with a fragment.
The problem this solves
ADR-0003 pairs a bundle with a chart. A chart at authorization.scxml
carries authorization.fixtures.json beside it, and every consumer
downstream of the loader gets one StatifierUI.Fixtures struct whichever
delivery path produced it.
An embedder composing charts from a palette of reusable fragments has no such
file to sit beside. The fragment is a module in the host's code, or an entry
in a palette the host assembles at runtime, and the chart it will eventually
be dropped into does not exist yet. Its examples still want to travel with
it: an author picking "Authorize a card" out of a palette wants to see what
that step's guard evaluates to under a transaction inside the account's
budget and one over it, before committing to it and without authoring a
chart first.
StatifierUI.Fixtures.Bundle is that: a StatifierUI.Fixtures struct plus
the fragment's name and a record of where it came from.
The convention
A fragment supplies its bundle by answering a zero-arity callback -
fixtures/0 by default - with any of four spellings.
	Spelling	Recognized by	Validated through
	%StatifierUI.Fixtures{}	the struct	already validated at construction
	%{scenarios: ..., events: ..., datasets: ..., expressions: ...}	atom top-level keys	StatifierUI.Fixtures.new/1
	%{"version" => 1, "datasets" => ...}	string top-level keys	StatifierUI.Fixtures.Sidecar.from_json/2
	"palette/authorize.fixtures.json"	a binary path	StatifierUI.Fixtures.Sidecar.load/1

The atom-versus-string top-level key is the whole discriminator. Atom keys
are the Elixir spelling a host writes by hand in a module; string keys are
the JSON spelling that survives a file. ADR-0003 requires both delivery paths
to converge on one struct rather than one to be primary, and this keeps that
true one level up. A map mixing the two is rejected as :mixed_bundle_keys
rather than guessed at.
Unknown top-level keys behave differently by spelling, on purpose. The
JSON spelling keeps the sidecar's ignore-unknown-keys discipline (ADR-0006),
so a file written by a newer producer still loads and reports what it
ignored. The Elixir spelling rejects an unknown atom key, because an atom key
in a host's own module is compiled code the author is looking at, and a
silently ignored :datsets typo there is a bundle reporting zero datasets
with no reason why. Forward compatibility is a property of a wire format, not
of a function call.
A fragment that ships no examples at all is never an error. Discovery reports
it as an absence.
Fragment names and invoke types are two namespaces
A fragment name here is spelled with a dot - myapp.authorize. The
family's invoke types are spelled with a colon - myapp:authorize. That
is not a typo on either side, and the difference is load-bearing.
The operator's ruling of 2026-08-27 settles it:
D5) two namespaces, with a documented one-to-one mapping convention.

So: two namespaces, and this is the documented mapping convention.
	A fragment name (myapp.authorize) names an entry in a palette. It is
the key Bundle.load/2 and Bundle.discover/1 are given, the name a
bundle is reported under, and - via name_from_path/1 - the stem of a
sidecar filename. It is an authoring-surface identifier: what an author
picks out of a palette.
	An invoke type (myapp:authorize) names something the engine can
invoke at runtime. It is an execution identifier, resolved through the
per-session invoke registry, and it is statifier-ex's contract, not this
package's.

Both spellings are <namespace><separator><local name>, and the mapping
between them is one to one in both directions: swap the separator, change
nothing else. myapp.authorize is the palette entry for the invoke type
myapp:authorize; myapp:capture is invoked by the fragment named
myapp.capture. The namespace segment and the local name are identical
character for character, so the mapping is total and mechanical - there is
no lookup table, and there is nothing for a host to configure.
Two consequences worth stating, because they are what the convention buys:
	A dot is the only separator a fragment name uses, and a colon never
appears in one. Filenames are why: a sidecar is named for its fragment, and
a dot survives every filesystem and every archive format a palette travels
through. A fragment name carrying more than one dot has no invoke
counterpart under this convention.
	A fragment need not be invoke-backed at all. A fragment that expands to
ordinary SCXML rather than to an <invoke> has a name and no invoke type,
and that is not a gap - the mapping is one to one over the invoke-backed
fragments, not over every palette entry. Nothing here requires a host to
mint an invoke type for a fragment that does not need one.

Neither namespace is derived from the other at runtime. This package never
turns a fragment name into an invoke type or back; the convention is a rule
for humans naming things, so that a reader seeing myapp.authorize in a
palette and myapp:authorize in a trace knows without asking that they are
the two faces of one step.
Wiring a palette entry
A host's fragment type - a block type, a step type, whatever the host calls
it - answers the callback:
The corpus below is the card-processing one, deliberately not the
signup-wizard corpus that
test/support/fixtures/expressions.fixtures.json carries and ADR-0006
illustrates with. A fragment's bundle is self-contained by construction (see
the last bullet of this page), so a fragment gets the corpus its own domain
calls for; the two are canonical example domains, not a primary and a
variant. Both stay inside the family's two domains - card processing, and a
signup wizard with A/B testing - and nothing here reads a chart-level corpus
to build a fragment-level one.
defmodule MyApp.Blocks.Authorize do
  @doc "Executable examples for this palette entry."
  def fixtures do
    %{
      datasets: %{
        "within-budget" => %{
          "transaction" => %{"amount" => 14, "currency" => "USD"},
          "account" => %{"budget_remaining" => 500}
        },
        "over-budget" => %{
          "transaction" => %{"amount" => 900, "currency" => "USD"},
          "account" => %{"budget_remaining" => 500}
        }
      },
      expressions: %{
        "exceeds-budget" => %{
          "source" => "transaction.amount > account.budget_remaining",
          "expect" => %{"within-budget" => false, "over-budget" => true}
        }
      }
    }
  end
end
Load one fragment's bundle directly:
{:ok, bundle} =
  StatifierUI.Fixtures.Bundle.load("myapp.authorize", MyApp.Blocks.Authorize.fixtures())
Or discover every fragment's bundle across the palette at once:
palette = %{
  "myapp.authorize" => MyApp.Blocks.Authorize,
  "myapp.capture" => MyApp.Blocks.Capture,
  "myapp.assign_variant" => MyApp.Blocks.AssignVariant,
  "myapp.signup" => MyApp.Blocks.Signup
}

discovery = StatifierUI.Fixtures.Bundle.discover(palette)

discovery.bundles  # loaded, sorted by name
discovery.without  # ["myapp.signup"] - ships no examples, which is fine
discovery.errors   # [{name, reason}] - meant to load, did not
Discovery is never all-or-nothing. One fragment's malformed bundle is
reported against that fragment's name and every other fragment still loads,
because a palette is exactly the setting where one bad entry hiding every
good one is least useful. A callback that raises is caught the same way,
for the same reason.
Fragments that travel as files
The other delivery path needs no host code at all. Put a directory of
sidecars beside the fragments they describe, one file per fragment, named for
it:
palette/
  authorize.fixtures.json
  capture.fixtures.json
  README.md
{:ok, discovery} = StatifierUI.Fixtures.Bundle.discover_dir("palette")

Enum.map(discovery.bundles, & &1.name)
#=> ["authorize", "capture"]
Each bundle is named after its file with the .fixtures.json suffix stripped
(StatifierUI.Fixtures.Bundle.name_from_path/1), so a fragment named
myapp.assign_variant is a file named
myapp.assign_variant.fixtures.json. Files that are not
sidecars are ignored rather than reported. The directory is not walked
recursively: a palette directory is a flat list of fragments, and a nested
one is a second palette rather than a deeper part of this one.
This is the corpus and CLI half of ADR-0003's two-paths rule, and it is what
lets a palette of fragments move between repositories - or to a non-Elixir
consumer - with nothing but plain JSON.
The test panel
StatifierUI.Fixtures.Bundle.Markdown.render/2 renders one bundle as its
panel, and StatifierUI.Kino.test_panel/2 wraps that for a Livebook cell:
{:ok, bundle} =
  StatifierUI.Fixtures.Bundle.load("myapp.authorize", MyApp.Blocks.Authorize.fixtures())

StatifierUI.Kino.test_panel(bundle)
The panel is deliberately both halves of the fixture contract at once:
	the truth table (StatifierUI.TruthTable) - what every expression
actually evaluates to under every dataset, whether or not an expectation
was stated;
	the expectations (StatifierUI.Fixtures.Expectations) - whether every
stated expect value still holds.

Neither alone is enough for a fragment's panel. The table without the
expectations says what happens but not what was meant; the expectations
without the table confirm a stated belief while staying silent about every
expression that stated none.
For a whole palette, render_discovery/2 (or
StatifierUI.Kino.palette_panel/2) prints one panel per bundle, then names
every entry that failed to load. Fragments that ship no examples are not
listed - a palette where most fragments carry none is the normal case, and
reciting them says nothing a reader can act on.
The summary counts rather than passes
The expectations summary reports four counts and never collapses them into a
pass or a fail:
3 matched, 1 mismatched, 0 errored, 1 stated against a dataset this bundle does not carry.
That last count is not folded into the others because this package's two
consumers of the same fact already disagree about it.
StatifierUI.Fixtures.Expectations.check/2 counts a dangling expect key as
a failure, since an expectation naming no dataset was never actually checked.
StatifierUI.Fixtures.Lint reports the same key as a warning, per ADR-0006's
severity reasoning. Both are right about their own question; a panel printing
one verdict would silently pick a side. Four counts let the reader see which
of the two situations they are in.
Running a palette's expectations in a suite
The panel is the reading surface. The checking surface is the same one
ADR-0006 already fixed - StatifierUI.Fixtures.Expectations.check!/2 - now
reachable per fragment, so a host's suite goes red naming the fragment whose
examples drifted rather than naming a chart:
defmodule MyApp.PaletteFixturesTest do
  use ExUnit.Case, async: true

  alias StatifierUI.Fixtures.Bundle
  alias StatifierUI.Fixtures.Expectations

  @discovery Bundle.discover(MyApp.Palette.types())

  test "no palette entry's bundle failed to load" do
    assert @discovery.errors == []
  end

  for bundle <- @discovery.bundles do
    @bundle bundle

    test "#{bundle.name} fixture expectations still hold" do
      Expectations.check!(@bundle.fixtures)
    end
  end
end
What this convention does not decide
	Matrix orientation. :orientation is forwarded verbatim to
StatifierUI.TruthTable.Markdown.render/2, whose own default stands.
Nothing here states a preference between the two axes.
	Inner keys of an expression entry. Keys beyond "source" and
"expect" are preserved verbatim, exactly as the sidecar loader already
preserved them. This convention adds no reading of them and no rule about
them.
	The :missing_dataset severity split between Expectations.check/2
and Fixtures.Lint, described above. The panel shows both rather than
reconciling them.
	Duration-valued datasets, which StatifierUI.Fixtures rejects for the
convergence reason its moduledoc gives. A bundle loaded here is validated
by exactly that code and inherits exactly that answer.
	Whether a fragment's bundle may reference a chart-level one. Every
bundle here is self-contained. Sharing datasets across fragments, or
overlaying a fragment's dataset on a chart's scenario, is ADR-0006's
carried overlay question and is untouched by this record.



  

    Telemetry and the OTel bridge half

What this package emits about its own work, and how the family-scoped
bridge consumes it. This is the sui-b94 design note; the wire-format half
of the same bead - whether and how a trace message carries OTel correlation
ids - is ADR-0013, and this note does not restate it.
Read alongside statifier's docs/opentelemetry.md (the span topology the
bridge implements for the engine) and statifier ADR-0062 (the bridge is a
separate package, opentelemetry_statifier, scoped to the whole family
rather than to the engine alone).
Status: accepted (2026-09-01; unqualified direction-agent verdict). Nothing here is emitted today. The surface below is
the decision about what this package will emit and what it will never
emit; the emit sites and their tests are a follow-up bead.
Constraints fixed before this note
	No OTel API call from this repository, ever. statifier
docs/opentelemetry.md states it for the engine and the reasoning
transfers unchanged: the bridge is the only component that knows what a
span is. This package emits :telemetry events, which are data, and stops
there.
	Every integration stays optional (ADR-0004). :telemetry is already
the family's lowest-common-denominator dependency and adds nothing a host
did not have; opentelemetry_api would be a dependency this package
cannot make optional in any honest sense, and is not this package's call
to add to a host.
	This is not an adoption of statifier ADR-0040. ADR-0002 considered the
engine's session telemetry contract for its adopted list and declined it,
and that stands. This package emits its own events under its own
namespace; it subscribes to none of the engine's. The two surfaces meet in
the bridge and nowhere else.
	ADR-0012's projection discipline applies to metadata. A telemetry
metadata key is a value position that no projection profile can reach, so
the rule here is stricter than the wire format's: chart values and
datamodel values never appear in an event at all, not even redacted.

What emits, and what deliberately does not
The rule that decides membership: a pure module emits nothing. Most of
lib/ is pure by design - StatifierUI.Inspector, StatifierUI.EventLog,
StatifierUI.DatamodelExplorer, StatifierUI.TruthTable,
StatifierUI.Value, StatifierUI.Shape and the Trace.* pure modules are
folds over data a caller already holds. Instrumenting a fold reports the
caller's loop, not this package's work, and a host that wants that timing
has its own span around the call. Their absence from the list below is a
decision, not an oversight.
That leaves three places where this package does something a host cannot
see from outside: the one process it owns, the one place it reads a file,
and the one place it does non-trivial work over a whole chart.
[:statifier_ui, :subscriber, ...] - the attach lifecycle
StatifierUI.Trace.Subscriber is the only GenServer here. It owns attach
and detach, seq stamping, and the bounded buffer, and it is where a host's
"why is my inspector missing the opening burst?" question is actually
answerable.
	Event	Measurements	Metadata
	[:statifier_ui, :subscriber, :attach]	buffered	session_id, path, projected, profile
	[:statifier_ui, :subscriber, :detach]	buffered, dropped	session_id, reason
	[:statifier_ui, :subscriber, :overflow]	dropped, capacity	session_id

path is :early | :late | :catch_up - the three attach sequences the
subscriber's own moduledoc distinguishes, and the distinction that decides
whether the initialize burst is in the stream at all (st-uqo4, statifier
ADR-0049 for the catch-up path). It is the single most useful field in this
whole surface: an inspector that looks wrong because it attached late looks
identical to one that looks wrong for a real reason.
projected and profile name the ADR-0012 projection in force, so a
capture filed by an operator can be told apart from a full one without
reading the stream.
:overflow is not the drop notification StatifierUI.Trace.Buffer
refuses. That moduledoc rejects a synthetic drop message, on the ground
that it would consume a seq and corrupt the counter a consumer detects
loss by. A telemetry event is out of band: it consumes no seq, it never
enters the buffer, and the wire stream is byte-identical whether or not
anyone is listening. It is emitted on the transition into a dropping state
and not once per dropped message, which is the difference between an alert
and a flood.
[:statifier_ui, :fixtures, :load, ...] - a span, because it is IO
StatifierUI.Fixtures.Sidecar reads a <chart>.fixtures.json file
(ADR-0003, extended by ADR-0006) and decodes it; StatifierUI.Fixtures.Lint
walks the result. It can fail, it touches a filesystem, and it is the step
a host blames when a notebook opens with no fixtures.
Emitted as a :telemetry.span/3 triple - :start, :stop, :exception -
with the standard duration on the stop half.
Metadata: path (the sidecar's own path, which is developer-supplied
configuration and not run data), version (the bundle's), the four counts
scenarios / events / datasets / expressions, diagnostics (how
many, not which), and lint_findings (likewise). On the :stop half,
outcome is :ok or :error with reason naming the error tag only -
:duration_in_scenario, :unknown_key, and so on.
The counts and not the contents: a fixture bundle is a datamodel bundle by
construction (ADR-0012 replaces it whole rather than descending into it),
so nothing under scenarios, events, datasets, or an expression's
expect may appear in an attribute. An expression's source is chart-
adjacent text and is likewise out - the count is the signal a host needs,
and the source is a thing they can read from the file they already have.
[:statifier_ui, :diagram, :render, ...] - a span, server half only
StatifierUI.Diagram.render/2 is pure, which by the rule above would
exclude it, and it is included anyway for one reason: it is O(chart) on
every configuration change, so it is the only pure function here whose cost
a host can actually notice. Emitted as a span, with states,
transitions, and lifted_edges as measurements and backend as
metadata.
lifted_edges counts the cross-hierarchy transitions Mermaid cannot draw
and render/2 lifts to the endpoints' least common ancestor. It is a
diagram-quality signal rather than a performance one: a chart with many
lifted edges is being drawn misleadingly, and today nothing says so.
backend is :mermaid today and will be :elk when ADR-0008's destination
renderer arrives, which is exactly the kind of change a metadata key
absorbs and a hard-coded event name does not.
The browser half is deliberately absent. ADR-0008 puts layout in
client-side elkjs and ADR-0009 ships the JavaScript as source, so the
expensive part of rendering happens somewhere the BEAM cannot emit from.
Instrumenting it would mean a browser tracing SDK inside a package whose
JavaScript a host compiles with its own esbuild - a dependency decision
belonging to the host, not to a component library. A host that wants
browser spans instruments its own page around the hook. Server-side, this
event covers graph construction and nothing else, and should be read that
way rather than as the render's total cost.
Naming and shape rules
	Namespace [:statifier_ui, <component>, <operation>], matching the
engine's [:statifier, :session, ...] shape so a bridge handler list
reads uniformly across the family.
	Spans use :telemetry.span/3's :start/:stop/:exception triple,
never a hand-rolled pair. The bridge gets duration and the
telemetry_span_context convention for free, which is what lets it pair
halves the way statifier docs/opentelemetry.md pairs macrostep halves -
on span_ref, never on reconstructed identity.
	Point events carry no span, and there are three of them (attach,
detach, overflow). They become span events on whatever span the host has
open, or standalone zero-duration spans if it has none - the bridge's
call, not this note's.
	Measurements are numbers; metadata is identity. No struct, no
configuration map, and no decoded fixture bundle rides in either.
	Nothing unbounded. Every metadata value above is a fixed atom, an
integer, a session id, or a developer-supplied path. There is no key whose
cardinality grows with the run.

The bridge half
opentelemetry_statifier is family-scoped by statifier ADR-0062 - siblings'
telemetry surfaces land there as optional per-library setup calls rather
than each package growing its own bridge. This surface is one of those
siblings, and the bridge-side handler, its module name, and its setup
function are that package's to name in that package's repository, under the
cross-repo rule this repo records in ADR-0010 and its CLAUDE.md. This note
supplies the contract to bridge against and stops there.
Two things the bridge should know about this surface specifically:
	It is not on the engine's critical path. These events fire when a host
attaches an inspector, loads fixtures, or draws a diagram - not per
macrostep and not per microstep. Whatever sampling the macrostep spans
need, this surface does not need it.
	The correlation between the two surfaces runs through ADR-0013, not
through here. A [:statifier_ui, :subscriber, :attach] span and a
statifier.macrostep span are related by session id and by nothing else;
the per-macrostep join is the otel key in the wire format, and it is
fed from the host rather than from this event surface.

Deep links: the consuming end of the otel key
ADR-0013's key exists so an operator can move between this package's
rendering of a run and the APM backend's rendering of the same run. The
producer half stamps it (StatifierUI.Trace.Otel); the consuming half turns
it into a URL, and lives in two modules:
	StatifierUI.Trace.DeepLink compiles a host-configured URL template
and renders it against a message's otel object.
	StatifierUI.EventLog.DeepLink is the seam a renderer calls: it asks the
macrostep-shaped question ("what is this step's trace?"), because a
macrostep is the unit upstream opens one span for and the unit an operator
sees in the log. StatifierUI.EventLog.Markdown and
StatifierUI.Inspector both call it.

Both renderers read the same option, so a host configures it once per
render call rather than assembling links itself:
template = "https://apm.example.com/trace/{trace_id}?span={span_id}"

StatifierUI.Inspector.event_log(messages, deep_link: template)
StatifierUI.Inspector.selection_note(messages,
  selection: {:macrostep, 2},
  deep_link: template
)
The event log appends - [trace](...) to the summary line of every
macrostep that carries correlation, after the - selected marker when both
apply; selection_note/2 appends [open trace](...) for the macrostep on
screen, leaving the quiescent and carried-forward wording exactly as it was.
Building the links directly, without a renderer, is for_log/2:
links = StatifierUI.EventLog.DeepLink.for_log(log, StatifierUI.EventLog.DeepLink.from_opts(deep_link: template))
The template is host configuration and has nothing else it could be.
This package does not know which backend the host's spans went to, and a
default would be a guess that sends an operator to a URL that does not
exist. The variables are {trace_id}, {span_id}, {session}, and
{macrostep}; substituted values are percent-encoded to the unreserved set,
so a variable is safe in a path segment or a query value.
Two failure modes are separated deliberately, and the split is the whole
design:
	A bad template is loud, at configuration time. An unknown variable, a
stray brace, or a template naming neither id (which would render one URL
for every step) raises from from_opts/1 where the option is read. A typo
that silently produced plausible URLs resolving nowhere is the outcome
this refuses.
	A step with no trace is silent, at render time. No configured
template, no otel key on the stream, or ids that are not W3C Trace
Context hex all return nil - no link, no error, no log line. Absence is
the documented normal case: the key is omitted whenever no bridge is
attached, so most streams carry none, and a renderer asks for a link
unconditionally rather than first working out the stream's provenance.

Malformed ids fold into "no link" rather than into an error because the wire
format is language-neutral (ADR-0005): an otel object may come from a
producer this repository never saw, and ids that cannot be looked up in any
backend are worse to link to than nothing.
Degradation
:telemetry.execute/3 with no attached handlers is a lookup and a return.
There is no configuration knob, no enabled: option, and no compile-time
switch: a host that attaches no handler pays effectively nothing, and one
that attaches the bridge gets everything above. Adding a knob would create a
second thing to get wrong and a support question ("is telemetry on?") that
currently has no way to exist.
What this note does not do
	It does not add a dependency or a line of emitting code. The emit sites
are a follow-up bead in this repository. (The deep-link section above
describes modules that exist; the telemetry surface itself still does
not.)
	It does not decide the OTel span shape these events map to. That is the
bridge's, in its own repository.
	It does not touch the wire format. Correlation ids are ADR-0013;
this surface is about this package's own work and is invisible in the
stream.
	It does not instrument the pure fold modules, and a later bead that wants
to should argue with the "a pure module emits nothing" rule above rather
than quietly adding one.



  

    Why the viewer speaks a wire format and not the engine

Every pane in this package - the diagram with its active states, the event log
by macrostep and round, the datamodel with what the last macrostep changed -
learns what happened from one thing: a list of trace messages in a documented
JSON shape. The diagram also draws the chart's shape from the compiled chart,
which can be rebuilt from the SCXML source the stream itself carries, but what
is active, what fired and what changed come only from the messages. No pane
reads the engine's effect structs. This page is about why the boundary sits there, what it costs, and what was
considered instead.
The examples follow one library loan through its life: a copy of a book lent
to a patron, renewed once, then due, and finally returned or lost.
What the engine already offers
Statifier was built to be observed. At every phase boundary of its algorithm
it emits a trace effect - an event taken off the queue, the transitions
selected, the states exited and entered, the configuration stable at the end
of a macrostep - and it stamps each one with its macrostep, microstep and
round. Wherever an effect names a state or a transition it names it by index,
and the compiled chart keeps the tables that map each index back to a line
and column in the SCXML source.
When the loan's patron renews, then, the engine has already said everything a
viewer needs: loan.renew was dequeued and given its macrostep, the
self-transition on on_loan was selected, on_loan was exited and re-entered, renewals
went from 0 to 1, and the configuration settled on on_loan again. A viewer
is one more interpreter of those effects, the way a debugger client is one
more interpreter of a running program's events. That is why nothing in the
engine changes to support this package: when a viewer needs something the
engine does not yet say, the need is engine work, done in statifier and
not worked around from here.
The question this page answers is narrower than "should a viewer read the
trace". It is: in what form does the viewer read it?
The tempting answer, and why it was refused
The cheapest viewer reads the engine's effect structs directly. They are
already in memory, already in the right order, and already typed. A first
inspector built that way works on day one.
The trouble arrives later, and quietly. Once a shipped viewer consumes the
structs, the contract between engine and viewer becomes "whatever the structs
happen to serialize to": Elixir atoms, sets, module names and tuples, shapes
that change whenever the engine's internals do. Nobody decides that contract;
it accretes. And it is a contract nothing outside the BEAM can meet. A viewer
written in another language, or an interpreter of SCXML written in another
language that wants to drive the same viewer, has no way to produce an
Elixir struct.
So the boundary was put in writing before the first pane shipped. The trace
is a language-neutral wire format, specified in its own document,
the trace wire format, and that document is the
definition: Elixir structs, LiveView assigns, the Livebook frame and a file
of JSON lines are all carriers or producers of the format, never its
definition. When the document and the code disagree, the document is what
conformance means. Retrofitting a boundary like that under a viewer that has
already shipped is the expensive path; putting it in place while there was
one consumer was the cheap one.
What the format carries, and why in that shape
A stream opens with one definition message, session.start, which carries
the chart's SCXML source and the identity tables: every state index with its
id and its location, every transition and content index with its location.
Everything after it is small. When the loan moves to due, the entry-set
message names the state by index, and a consumer resolves that index to
due and to the line it was written on through the tables it already
received. This is what lets a consumer with no SCXML compiler of its own
draw the chart and highlight where the execution stands.
The format is deltas at named boundaries, with the full configuration
restated only when the macrostep is stable. That mirrors what the engine
actually knows: it publishes the steps between stable points, not a fresh
snapshot after every event. A snapshot-per-event format would throw away the
phase structure the engine went to the trouble of emitting, and leave every
consumer to diff snapshots to recover it.
Ordering is explicit rather than inferred. Each message carries a per-session
seq, stamped where the stream is produced, and the counters order the
timeline. Nothing is promised about the order of two sessions' messages on a
shared channel, because nothing orders them: each session is its own process.
A loan that invokes a child session for an overdue notice produces two
streams, and the link between them lives in the data (the invoke id and the
parent named on the child's session.start), never in arrival order.
Values keep their meaning across the boundary. The datamodel's values are not
all native JSON - a due date is a Date, and "no event data" is different
from "event data that is null" - so the format spells the non-native ones as
small tagged objects and keeps absence distinct from null. Keys are written in
a fixed order, so two traces of the same execution are byte-for-byte
comparable. That last property is what makes a recorded trace usable as a
test: a chart, its example data and a script of events determine a trace, and
comparing the bytes is the conformance check.
Adding a field or a message type is not a version bump, because a consumer
must ignore what it does not recognize. A version bump is kept for changes a
consumer of the old version would misread.
What the boundary buys
Every pane is a function of the message list. (The diagram adds the
compiled chart for its shape, and nothing else.) The Livebook inspector and
the LiveView components are two consumers of one format, so the same view of
the loan renders in a notebook, on a page in a host's admin screens, or as a
string in a test. A pane never has to know which of those it is in.
A live session is not the only source. Because the panes read messages
rather than a session, anything that can produce the messages can feed them.
The subscriber produces the stream from a live session. A pure function
produces the same stream from a persisted event log, with no process at all,
so a host that keeps its loans' event logs can render last month's lost copy
the same way it renders today's renewal. A saved file of JSON lines loads back
into the same panes.
What leaves the host is decided in one place. A support screen may show a
loan's status and due date but not the patron's name. Because every datamodel
value crosses the boundary at a known position in a known message, a
projection applied where the stream is produced can replace the withheld
values with a reserved redacted marker, while every identity, counter and
ordering field stays intact. The panes downstream never see the name and do
not need to be trusted with it.
A second engine has a written cost of entry. An interpreter in another
language that emits the definition message and the phase-boundary messages,
with their counters and identities, drives the same viewer without a line of
Elixir. It proves it does so by golden trace, not by reading this package's
code. This is also why the repository carries no language suffix: the format
is meant to outlive any one language binding, in the way a debug adapter
protocol serves many language back ends.
What it costs
The boundary is not free, and the costs were accepted knowingly.
Every pane pays a serialization toll, even when the viewer runs in the same
process as the execution it watches. The definition message repeats things a
co-located consumer already holds - the source, the identity tables - and a
carrier may agree not to resend them, but the format's meaning may never
depend on that shortcut.
The vocabulary now lives in two places, the engine's effects and the
specification, and the two can drift. Golden traces are the alarm: an upstream
change to the engine's vocabulary fails them, and the change is taken up here
in the open rather than patched over.
The must-ignore rule makes forward compatibility cheap and debugging a little
harder: a consumer silently skips a message type it has never heard of,
including one whose name was mistyped. The vocabulary this package defines is
available as a list a host can hold and compare on upgrade, so an added type
is visible to a host that looks for it, but skipping the unknown is still the
rule.
The tagged encodings buy type fidelity at the price of a reserved shape: a
host map whose only key really is "$date" reads as a date. That collision
is rare enough to accept, and the reservation makes it the host's
specification violation rather than the viewer's silent misreading.
The alternatives considered
The engine's structs as the protocol. Cheapest to start, and the failure
described above: a contract nobody chose, that no other language can meet.
Refused.
An existing inspector protocol from the JavaScript statechart ecosystem.
It is open and engine-agnostic, and its split into an actor announcement, an
event and a snapshot shaped the definition message and the stable-configuration
message here. But no engine outside JavaScript has ever spoken it, it has no
macrostep or round counters, no source locations and no SCXML vocabulary, and
its snapshot-per-event model discards exactly the phase structure statifier
emits. It survives as inspiration only.
A binary or schema-compiled format. A tighter wire, at the price of a
toolchain imported into every would-be interpreter, of traces nobody can read
by eye, and of golden-trace diffs. It would optimize a channel nobody has
measured as slow. JSON is also what the fixture files and the conformance
corpus already speak. Refused.
The specification kept in the engine's repository. The engine declares a
wire format outside its scope, and a format specified next to one engine reads
as that engine's serialization. Keeping it here keeps the language-neutral
claim honest; moving it to a shared specification home once a second
interpreter exists remains the expected path.
Where to go next
	The trace wire format is the specification itself:
every message type, every field, and the conformance rules.
	Architecture places the boundary among the package's
other layers.
	How to observe an execution from a LiveView host
and How to embed the ops view in a host LiveView show
the format at work on a host's own page.
	The reasoning in full is in the decision records, chiefly
ADR-0005
(the format), ADR-0012
(projection) and ADR-0017
(the offline producer).



  

    
StatifierUI 
    



      
UI components for authoring, observing, inspecting, and debugging
statifier statecharts.
The package is a set of components rather than an application: a Livebook
(Kino) inspector first, LiveView components after it. Both integrations are
optional dependencies, so a host that wants one does not pull the other.
Nothing here changes the engine. Statifier already emits trace effects at
every Appendix D phase boundary and retains source locations, so a UI is one
more effect interpreter reading seams that exist.
Fixture data - example scenario datamodels and event payloads a host
supplies for a chart - is delivered through StatifierUI.Fixtures, either
by a host module implementing StatifierUI.Fixtures.Source or by
StatifierUI.Fixtures.Sidecar reading a <chart>.fixtures.json file.
StatifierUI.Shape infers display-type labels from example values.
Trace data - the wire format that carries a running session's effects to
a UI - is produced by StatifierUI.Trace.Subscriber, which attaches to a
Statifier.Session and normalizes its effects into
StatifierUI.Trace.Message structs via StatifierUI.Trace.Normalizer,
buffering them in a StatifierUI.Trace.Buffer. StatifierUI.Trace.Json
renders messages to the canonical JSON docs/wire-format.md specifies.

      


      
        Summary


  
    Functions
  


    
      
        version()

      


        Returns the version of this package as a string.



    





      


      
        Functions


        


  
    
      
    
    
      version()



        
          
        

    

  


  

      

          @spec version() :: String.t()


      


Returns the version of this package as a string.
Examples
iex> StatifierUI.version() =~ ~r/^\d+\.\d+\.\d+/
true

  


        

      


  

    
StatifierUI.DatamodelExplorer 
    



      
The datamodel explorer pane (sui-t36.7): one component, two data
sources. Authoring mode (build_authoring/3) merges the mode-
independent tiers StatifierUI.DatamodelExplorer.Scope builds - document
<data id> declarations (tier 1), the SCXML 5.10.1 system variables
(tier 2a), the predicator provider functions in scope (tier 2b) - with
one named fixture scenario (tier 3), the one tier that switches source
between modes (ADR-0003:82-88). Live mode's build_live/2 is
sui-t36.7 Phase 3's addition to this same module.
This pane is a projection, not an editor. There is no write path in
either mode: authoring-mode tier-1 entries hold their declared source
text for display but are never evaluated (predicator is non-evaluative,
ADR-0004 upstream, adopted by ADR-0002), and live datamodel editing waits
for a recordable-channel design (statifier ADR-0029).
The editing guard (sui-8hg, ADR-0012)
When a write path is eventually built - here or in whatever widget wraps
this pane - ADR-0012's flow-through clause forbids offering it over a
projected stream. edit_disabled_reason/1 and edit_disabled_reason/2
are that clause in code, and editable?/1 and editable?/2 are the
boolean form. They answer may a value-editing affordance be offered,
not does one exist: today none does, and the guard is here so the
constraint is consulted rather than rediscovered.
Two reasons close the door. The pane is projected - build_live/2
carries session.start's projection header onto the struct, and an
editor over a stream whose values the pane cannot see has nothing to seed
from and nothing meaningful to write over. The entry is redacted - its
value is the :redacted atom StatifierUI.Value decodes
{"$redacted": true} to, and an editor seeded from it would write the
sentinel back or silently write nothing. Both reasons name the profile or
the slot, so a host can say why rather than greying a control out
silently.
(sui-t36.8 used to be named here as the owner of the widget and the
write affordance. It closed 2026-08-22 having shipped the inspector
assembly and the demo notebook only, with no write path, which left this
constraint ownerless; sui-8hg picked it up.)

      


      
        Summary


  
    Types
  


    
      
        mode()

      


        Which data source fed this pane: the merged fixture scope, or a live session.



    


    
      
        opt()

      


        Options shared by both constructors; Scope.opt() is forwarded as-is.



    


    
      
        projection()

      


        session.start's projection header, verbatim, when the stream this pane
folded carried one (ADR-0012). nil for an unprojected stream and for
authoring mode, which has no stream at all.



    


    
      
        t()

      


    





  
    Functions
  


    
      
        build_authoring(machine, fixtures \\ nil, opts \\ [])

      


        Builds an authoring-mode pane from a compiled machine and an optional
fixture bundle.



    


    
      
        build_live(messages, opts \\ [])

      


        Builds a live-mode pane from messages, a session's captured effect
stream (in any order - this is a pure fold, not a subscription).



    


    
      
        diagnostics(datamodel_explorer)

      


        This pane's diagnostics, bundle diagnostics ahead of any the pane's own
build produced.



    


    
      
        edit_disabled_reason(pane)

      


        Why a value-editing affordance must not be offered over this pane, or
nil when nothing forbids one.



    


    
      
        edit_disabled_reason(pane, entry)

      


        Why a value-editing affordance must not be offered for entry on this
pane, or nil when nothing forbids one.



    


    
      
        editable?(pane)

      


        Whether a value-editing affordance may be offered over this pane at all -
edit_disabled_reason/1 returning nothing.



    


    
      
        editable?(pane, entry)

      


        Whether a value-editing affordance may be offered for entry -
edit_disabled_reason/2 returning nothing.



    


    
      
        entries(datamodel_explorer)

      


        This pane's entries, in tier order (:data, :system, :function,
:scenario in authoring mode).



    


    
      
        entries(datamodel_explorer, tier)

      


        This pane's entries belonging to one tier, in the same relative order
entries/1 returns them.



    


    
      
        projected?(datamodel_explorer)

      


        Whether this pane folded a projected stream (ADR-0012).



    


    
      
        projection_profile(datamodel_explorer)

      


        The projection profile's name, or nil when the pane is not projected.
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      mode()



        
          
        

    

  


  

      

          @type mode() :: :authoring | :live


      


Which data source fed this pane: the merged fixture scope, or a live session.

  



  
    
      
    
    
      opt()



        
          
        

    

  


  

      

          @type opt() :: StatifierUI.DatamodelExplorer.Scope.opt() | {:scenario, String.t()}


      


Options shared by both constructors; Scope.opt() is forwarded as-is.

  



  
    
      
    
    
      projection()



        
          
        

    

  


  

      

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


      


session.start's projection header, verbatim, when the stream this pane
folded carried one (ADR-0012). nil for an unprojected stream and for
authoring mode, which has no stream at all.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierUI.DatamodelExplorer{
  diagnostics: [StatifierUI.Fixtures.diagnostic()],
  entries: [StatifierUI.DatamodelExplorer.Entry.t()],
  macrostep: non_neg_integer() | nil,
  mode: mode(),
  projection: projection() | nil,
  scenario: String.t() | nil,
  scenario_names: [String.t()],
  session: String.t() | nil,
  truncated?: boolean()
}


      



  


        

      

      
        Functions


        


    

    

  
    
      
    
    
      build_authoring(machine, fixtures \\ nil, opts \\ [])



        
          
        

    

  


  

      

          @spec build_authoring(Statifier.Machine.t(), StatifierUI.Fixtures.t() | nil, [opt()]) ::
  {:ok, t()} | {:error, term()}


      


Builds an authoring-mode pane from a compiled machine and an optional
fixture bundle.
	Builds the mode-independent tiers with Scope.build/2, propagating
its error.
	Selects a scenario: the :scenario option when given, else the first
of Fixtures.scenario_names/1 (sorted), else nil when fixtures is
nil or holds no scenarios. A named :scenario the bundle does not
hold is {:error, {:unknown_scenario, name}} - a typo in a host's
switcher should say so rather than silently show the first scenario.
	Merges the selected scenario's datamodel onto the scope: a scenario
value naming an existing tier-1 entry replaces that entry's value,
shape and label and leaves its tier :data and its d_index
intact; a scenario value naming nothing declared becomes a new
tier: :scenario entry. Scenario values are already decoded Elixir
terms (the sidecar decodes at load, sidecar.ex:171-179), so this
path never calls StatifierUI.Value.decode/1 - doing so would
re-interpret an already-decoded Date as a $-tagged map.

entries/1 on the result concatenates :data, :system, :function,
then :scenario, each group in the order its builder produced. Bundle
diagnostics are carried onto the pane ahead of the scope's own, so a
sidecar that already had complaints does not lose them here.
macrostep is nil, truncated? is false, and session is nil -
none of those are meaningful outside live mode.

  



    

  
    
      
    
    
      build_live(messages, opts \\ [])



        
          
        

    

  


  

      

          @spec build_live([StatifierUI.Trace.Message.t()], [opt()]) ::
  {:ok, t()} | {:error, {:mixed_sessions, [String.t()]}}


      


Builds a live-mode pane from messages, a session's captured effect
stream (in any order - this is a pure fold, not a subscription).
	Refuses a messages list naming more than one session, the same
EventLog.build/1 rule and error shape
(docs/wire-format.md:96-102). An empty list returns an empty :live
pane with session: nil.
	truncated? is true when the lowest seq present is greater than
0 - the head of the stream was dropped, the EventLog precedent.
	Seeds the name set from session.datamodel's datamodel payload map,
decoding each value with StatifierUI.Value.decode/1 before
inferring its shape - the whole point, since every <data> element
reads {"$undefined": true} there. A decode failure yields an entry
holding :undefined plus one :undecodable_datamodel_value
diagnostic, never a failed build.
	Classifies each seeded name against session.start's data table
(:data, carrying that element's d_index) and the fixed system
variable names spec 5.10 declares (:system); anything else is
:runtime.
	Applies every effect.datamodel_change in the producer's stamped
{macrostep, microstep, seq} order (ADR-0011: never re-sorted by
location_path, by d_index, or by name). new_value/prior_value
absence reads as :undefined, matching normalizer.ex:558-565's rule
on the consumer side. location_path's head names the root entry (a
name the snapshot never carried is added as tier: :runtime); the
remaining segments are applied into the root's decoded value,
materializing a map for a string segment and a list for an integer
segment when the container is missing or :undefined. A non-binary
path head, an out-of-range index, or a segment that contradicts an
existing container becomes an :unresolvable_location_path diagnostic
and the write is skipped rather than crashing. location_source is
kept from the most recent write applied to that entry.
	macrostep on the pane is the highest macrostep any applied write
carried (nil when none did). An entry is changed?: true when at
least one write stamped at that macrostep carried a decoded
prior_value different from its decoded new_value - so a first
binding, which has no prior_value at all, counts as a change from
:undefined. This is macrostep granularity, not round - chosen when
effect.datamodel_change still carried a nil round envelope.
sui-67d has since stamped round on every effect.* message, so
round-granular marking is now a possible refinement here rather than
an upstream wire change; this pane deliberately stays at macrostep
granularity, and never reads the round field at all.
	shape and label are computed once, from each entry's final decoded
value, so an entry written more than once in one macrostep is
labelled from its end state.
	projection is session.start's projection header verbatim, or
nil when the stream carried none. It is read, never derived: a
stream that happens to hold no redacted value is still projected if
the header says so, and that is what edit_disabled_reason/1 keys on
(ADR-0012, sui-8hg).

Tier 2b (provider functions) is appended unchanged from the same source
Scope reads - Statifier.Evaluator.Functions.base_context().functions -
since it is a compile-time constant that needs no session; both modes
therefore show the same function list. entries/1 on the result returns
:data/:runtime, then :system, then :function, each group sorted
by name; there is no tier 3 in live mode.

  



  
    
      
    
    
      diagnostics(datamodel_explorer)



        
          
        

    

  


  

      

          @spec diagnostics(t()) :: [StatifierUI.Fixtures.diagnostic()]


      


This pane's diagnostics, bundle diagnostics ahead of any the pane's own
build produced.

  



  
    
      
    
    
      edit_disabled_reason(pane)



        
          
        

    

  


  

      

          @spec edit_disabled_reason(t()) :: String.t() | nil


      


Why a value-editing affordance must not be offered over this pane, or
nil when nothing forbids one.
ADR-0012's flow-through clause in code. A projected pane always returns a
reason: an editor over values the pane cannot see has nothing to seed from
and nothing meaningful to write over. The returned string names the
profile and is written to be shown to a user, not logged.
There is no write path in this pane today (see the moduledoc). This
function exists so that whatever builds one asks first.

  



  
    
      
    
    
      edit_disabled_reason(pane, entry)



        
          
        

    

  


  

      

          @spec edit_disabled_reason(t(), StatifierUI.DatamodelExplorer.Entry.t()) ::
  String.t() | nil


      


Why a value-editing affordance must not be offered for entry on this
pane, or nil when nothing forbids one.
The pane-level reason wins when the pane is projected. Otherwise a
redacted entry - one whose value is the :redacted atom
StatifierUI.Value decodes {"$redacted": true} to - carries its own
reason, because an editor seeded from the sentinel would write the
sentinel back or silently write nothing. A redacted slot is therefore
never presented as editable, whichever way it arrived.

  



  
    
      
    
    
      editable?(pane)



        
          
        

    

  


  

      

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


      


Whether a value-editing affordance may be offered over this pane at all -
edit_disabled_reason/1 returning nothing.

  



  
    
      
    
    
      editable?(pane, entry)



        
          
        

    

  


  

      

          @spec editable?(t(), StatifierUI.DatamodelExplorer.Entry.t()) :: boolean()


      


Whether a value-editing affordance may be offered for entry -
edit_disabled_reason/2 returning nothing.

  



  
    
      
    
    
      entries(datamodel_explorer)



        
          
        

    

  


  

      

          @spec entries(t()) :: [StatifierUI.DatamodelExplorer.Entry.t()]


      


This pane's entries, in tier order (:data, :system, :function,
:scenario in authoring mode).

  



  
    
      
    
    
      entries(datamodel_explorer, tier)



        
          
        

    

  


  

      

          @spec entries(t(), StatifierUI.DatamodelExplorer.Entry.tier()) :: [
  StatifierUI.DatamodelExplorer.Entry.t()
]


      


This pane's entries belonging to one tier, in the same relative order
entries/1 returns them.

  



  
    
      
    
    
      projected?(datamodel_explorer)



        
          
        

    

  


  

      

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


      


Whether this pane folded a projected stream (ADR-0012).
True exactly when session.start carried a projection header. Authoring
mode is never projected - it has no stream.
iex> {:ok, pane} = StatifierUI.DatamodelExplorer.build_live([])
iex> StatifierUI.DatamodelExplorer.projected?(pane)
false

  



  
    
      
    
    
      projection_profile(datamodel_explorer)



        
          
        

    

  


  

      

          @spec projection_profile(t()) :: String.t() | nil


      


The projection profile's name, or nil when the pane is not projected.
This is the string ADR-0012 asks a host to surface alongside the mode, so
a user asking "why can't I see this" has something to quote.

  


        

      


  

    
StatifierUI.DatamodelExplorer.Diff 
    



      
What the datamodel gained, lost, or changed between two points in one run
(sui-2uz) - the reading that makes stepping through a persisted trace
worth doing, rather than watching a table of current values redraw.
A pure comparison of two StatifierUI.DatamodelExplorer.t/0 panes.
Nothing here folds a stream, reads a message, or decides what a macrostep
is: StatifierUI.Inspector.datamodel_diff/2 cuts the stream at two
adjacent points, builds a pane for each with
StatifierUI.DatamodelExplorer.build_live/2, and hands both here. Both
halves are therefore reads of what the engine already stamped, and a
stream reconstructed by catch-up got there through statifier ADR-0034
replay - which re-drives the core rather than rewinding anything
(ADR-0002's inherited clause).
What a slot is
One comparable slot per entry, plus one per Entry.children element
qualified as "parent.child" - the same flattening
StatifierUI.DatamodelExplorer.Markdown renders rows with, so a slot
named in a diff is a row a reader can find in the pane beside it.
Only value-bearing tiers are compared: :data and :runtime (tier 1),
:scenario (tier 3), and :system (tier 2a). :function entries are
excluded - a tier 2b entry is a predicator provider function in scope,
whose "value" is its own description, and a provider set that changed
between two macrosteps of one run would be a fact about the host's
configuration rather than about the run.
Absence is :absent, not nil
nil is a value the datamodel can genuinely hold (a JSON null), and
:undefined is the one StatifierUI.Value decodes $undefined to, so
neither can stand for "this slot did not exist". The :absent atom does.
A decoded wire value is never a bare atom other than nil, :undefined,
:redacted, true, or false (StatifierUI.Value), so :absent
cannot collide with one.
Ordering
:added and :changed in the later pane's own entry order, then
:removed in the earlier pane's - so the list reads down the table the
reader is looking at, with anything that vanished gathered at the end.

      


      
        Summary


  
    Types
  


    
      
        change()

      


        One difference. from is :absent on an :added change and to is
:absent on a :removed one; tier is the tier the slot has in
whichever pane still holds it.



    


    
      
        kind()

      


        How one slot differs: it appeared, it holds a different value, or it is
gone.



    





  
    Functions
  


    
      
        absent()

      


        The atom standing in for a slot that does not exist on one side.



    


    
      
        between(earlier, later)

      


        The differences between earlier and later, oldest pane first.



    





      


      
        Types


        


  
    
      
    
    
      change()



        
          
        

    

  


  

      

          @type change() :: %{
  name: String.t(),
  tier: StatifierUI.DatamodelExplorer.Entry.tier(),
  kind: kind(),
  from: term(),
  to: term()
}


      


One difference. from is :absent on an :added change and to is
:absent on a :removed one; tier is the tier the slot has in
whichever pane still holds it.

  



  
    
      
    
    
      kind()



        
          
        

    

  


  

      

          @type kind() :: :added | :changed | :removed


      


How one slot differs: it appeared, it holds a different value, or it is
gone.

  


        

      

      
        Functions


        


  
    
      
    
    
      absent()



        
          
        

    

  


  

      

          @spec absent() :: :absent


      


The atom standing in for a slot that does not exist on one side.
Exposed so a renderer or a host can pattern match on it without hardcoding
the atom, and so the choice is documented in exactly one place.
Examples
iex> StatifierUI.DatamodelExplorer.Diff.absent()
:absent

  



  
    
      
    
    
      between(earlier, later)



        
          
        

    

  


  

      

          @spec between(StatifierUI.DatamodelExplorer.t(), StatifierUI.DatamodelExplorer.t()) ::
  [change()]


      


The differences between earlier and later, oldest pane first.
Values compare with ===, not ==: 1 and 1.0 are a change in a
datamodel, and a diff that called them equal would hide an assignment
that happened.
Examples
iex> alias StatifierUI.DatamodelExplorer
iex> {:ok, earlier} = DatamodelExplorer.build_live([])
iex> {:ok, later} = DatamodelExplorer.build_live([])
iex> StatifierUI.DatamodelExplorer.Diff.between(earlier, later)
[]

  


        

      


  

    
StatifierUI.DatamodelExplorer.Diff.Markdown 
    



      
Renders a StatifierUI.DatamodelExplorer.Diff change list as Markdown a
host hands to Kino.Markdown.new/1 (sui-2uz).
Pure, like every other *.Markdown in this package: Kino is named in
this moduledoc and nowhere else, so the same string serves a Livebook
cell, a generated page, or a test assertion.
StatifierUI.Inspector.datamodel_diff/2 is the caller that pairs it with
the fold.
Values render with inspect/1, the same choice
StatifierUI.DatamodelExplorer.Markdown makes and for the same reason:
this is a debugging view of decoded Elixir terms, and
StatifierUI.Trace.Json is for the wire. Diff.absent/0 renders as a
dash rather than as :absent, because "there was no such slot" is not a
value the run ever held.
An empty change list renders as a sentence saying so, never as an empty
table. A step that changed nothing is a fact about the run worth stating -
a blank pane reads as a broken one.

      


      
        Summary


  
    Types
  


    
      
        opt()

      


    





  
    Functions
  


    
      
        render(changes, opts \\ [])

      


        Renders changes as a Markdown table.
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          @type opt() :: {:title, String.t() | nil} | {:empty_note, String.t()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      render(changes, opts \\ [])



        
          
        

    

  


  

      

          @spec render([StatifierUI.DatamodelExplorer.Diff.change()], [opt()]) :: String.t()


      


Renders changes as a Markdown table.
Options:
	:title - the heading above the table. Defaults to
"#### Datamodel changes"; nil omits the heading entirely, for a
host supplying its own.
	:empty_note - the line rendered instead of the table when changes
is empty. Defaults to "_No datamodel slot changed._".

Examples
iex> changes = [
...>   %{name: "attempts", tier: :data, kind: :changed, from: 1, to: 2}
...> ]
iex> StatifierUI.DatamodelExplorer.Diff.Markdown.render(changes, title: nil)
"| slot | tier | change | before | after |\n| --- | --- | --- | --- | --- |\n| `attempts` | data | changed | `1` | `2` |"

iex> StatifierUI.DatamodelExplorer.Diff.Markdown.render([], title: nil)
"_No datamodel slot changed._"

  


        

      


  

    
StatifierUI.DatamodelExplorer.Entry 
    



      
One node in the datamodel explorer tree (sui-t36.7): a <data>
declaration, a system variable, a provider function, a fixture scenario
value, or a runtime-only location - the ADR-0003 tiers, plus live mode's
:runtime sibling for a location session.datamodel never named.
Struct and types only - the way StatifierUI.EventLog.Round and
StatifierUI.EventInjection.Entry are - because both
StatifierUI.DatamodelExplorer.Scope (authoring and live alike) and the
renderer StatifierUI.DatamodelExplorer.Markdown share this one shape.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        


    


    
      
        tier()

      


        Which of ADR-0003's tiers this entry belongs to. :data and :runtime
are both tier 1 - a document <data id> declaration and, in live mode
only, a location written at runtime that session.datamodel's snapshot
did not name (an <invoke idlocation> or an empty <finalize>
auto-assign). :system is tier 2a (spec 5.10.1's system variables),
:function is tier 2b (predicator provider functions in scope), and
:scenario is tier 3 - the one tier that switches source between modes.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierUI.DatamodelExplorer.Entry{
  arity: non_neg_integer() | [non_neg_integer()] | nil,
  changed?: boolean(),
  children: [t()],
  d_index: non_neg_integer() | nil,
  declared_source: String.t() | nil,
  label: String.t(),
  location_source: String.t() | nil,
  name: String.t(),
  shape: StatifierUI.Shape.t(),
  tier: tier(),
  value: term()
}


      


	value - always a decoded Elixir value, never a $-tagged wire
term. This is the invariant that lets one StatifierUI.Shape.infer/1
pass serve both authoring and live mode.
	changed? - live-mode only; defaults to false. Authoring mode never
sets it.
	arity - set on :function entries only, predicator's
non_neg_integer() | [non_neg_integer()] multi-arity form verbatim.
	declared_source - the tier-1 declared expression text, display only.
Present only when the pane was given the chart source and
value_location != location (docs/wire-format.md:420-432).
	location_source - effect.datamodel_change's raw author string,
live mode only, display only.


  



  
    
      
    
    
      tier()



        
          
        

    

  


  

      

          @type tier() :: :data | :system | :function | :scenario | :runtime


      


Which of ADR-0003's tiers this entry belongs to. :data and :runtime
are both tier 1 - a document <data id> declaration and, in live mode
only, a location written at runtime that session.datamodel's snapshot
did not name (an <invoke idlocation> or an empty <finalize>
auto-assign). :system is tier 2a (spec 5.10.1's system variables),
:function is tier 2b (predicator provider functions in scope), and
:scenario is tier 3 - the one tier that switches source between modes.

  


        

      


  

    
StatifierUI.DatamodelExplorer.Markdown 
    



      
Renders a StatifierUI.DatamodelExplorer.t() as Markdown a host hands to
Kino.Markdown.new/1, per the sui-t36.7 plan's Phase 4.
render/2 is a pure function over the pane - it names Kino only in this
moduledoc and calls nothing under Kino.*, so the same string serves a
Livebook cell, a generated docs page, or a test assertion.
StatifierUI.Kino.Updater is the widget wrapper: it hands
StatifierUI.Inspector.datamodel/1's string, which is this module's
output, to Kino.Markdown.new/1 for the inspector's datamodel frame.
Structure
A header line naming the mode and either the scenario (authoring) or the
session and macrostep (live), the ADR-0012 line naming the projection
profile and saying editing is off when the pane is projected
(DatamodelExplorer.edit_disabled_reason/1), a drop warning when
truncated?, then one
section per tier in the pane's tier order - entries/1 already
produces its entries grouped contiguously by tier, so this module chunks
on that grouping rather than re-deriving or re-sorting it (ADR-0011). Each
section is a Markdown table of name, type label, and value; a changed?
entry's name carries the :changed_marker suffix (default "*"), and
each Entry.children element renders as its own row, qualified as
"parent.child". A diagnostics section renders last, only when the pane
carries any.
Values render with inspect/1 rather than re-encoded to JSON: this is a
debugging view of decoded Elixir terms, and StatifierUI.Trace.Json is
for the wire.
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        opt()

      


    





  
    Functions
  


    
      
        render(pane, opts \\ [])

      


        Renders pane as a Markdown string.
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          @type opt() ::
  {:tiers, [StatifierUI.DatamodelExplorer.Entry.tier()]}
  | {:collapsible, boolean()}
  | {:changed_marker, String.t()}
  | {:max_keys, pos_integer()}
  | {:max_depth, pos_integer()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      render(pane, opts \\ [])



        
          
        

    

  


  

      

          @spec render(StatifierUI.DatamodelExplorer.t(), [opt()]) :: String.t()


      


Renders pane as a Markdown string.
Options:
	:tiers - when given, only entries whose tier is in this list get a
section; the other tiers' sections are omitted entirely rather than
rendered empty.
	:collapsible - wraps each tier section in <details>/<summary>
when true. Defaults to false - a plain ### <tier> heading.
	:changed_marker - the suffix appended to a changed? entry's name.
Defaults to "*".
	:max_keys, :max_depth - passed straight through to
StatifierUI.Shape.label/2 for every entry's type label, so a value's
inferred shape can be rendered at a coarser grain than the entry was
built with.


  


        

      


  

    
StatifierUI.DatamodelExplorer.Scope 
    



      
The three ADR-0003 tiers that do not switch source between authoring and
live mode: document <data id> declarations (tier 1), the SCXML 5.10.1
system variables (tier 2a), and the predicator provider functions in
scope (tier 2b). All three come from a compiled %Statifier.Machine{}
and two engine constants - no session, no fixtures, no wire messages.
Tier 1 - <data> declarations
Enumerated with machine.data_elements |> Tuple.to_list(), the idiom
StatifierUI.Trace.Manifest already uses for the same field
(trace/manifest.ex:193-201), in d_index order - never re-sorted by
id (ADR-0011's rule applied to an engine-ordered sequence). A tier-1
entry has no runtime value here: predicator is non-evaluative
(ADR-0004 upstream, adopted by ADR-0002), so value is always
:undefined and declared_source carries the declared expression
text, sliced from the :source option, only when one was given and
value_location differs from location
(docs/wire-format.md:420-432's guard: when the two are equal there is
no value span and the slice would be the whole element).
Tier 2a - system variables
Statifier.Evaluator.SystemVariables.initial/2 is the single source of
the name list: exactly _sessionid, _name, _event, _ioprocessors.
_x is deliberately absent - the evaluator seeds it nowhere
(deps/statifier/lib/statifier/evaluator.ex:359-361) - and In(stateId)
is a tier-2b function, not a tier-2a datamodel key, even though both
are things a reader of spec 5.10/5.9.1 will look for here. _event
additionally gets children: one entry per key of
SystemVariables.event/1's schema (spec 5.10.1's six fields plus
data), so the key list cannot drift from the engine's own. The
session id comes from the :session_id option, defaulting to the
documented placeholder "(authoring)" - there is no session in
authoring mode, and the placeholder says so honestly rather than
hiding it.
Tier 2b - provider functions
Read from Statifier.Evaluator.Functions.base_context().functions, the
fully resolved %{name => {arity, {module, atom}}} map, rather than a
walk over Predicator.FunctionProvider.builtin_providers/0. The
resolved context is the only source that reflects predicator's
builtins-then-providers-then-:functions shadowing order
(deps/predicator/lib/predicator/context.ex:216-237); a provider-module
walk can report a shadowed function as live. ADR-0003's functions/0
phrasing is satisfied transitively, since that callback is what the
resolution already consumed. Provider metadata is name and arity only -
no return type, no parameter names - so a function entry's label is
"name/arity" (or "name/2|3" for the multi-arity form) and nothing
richer; ADR-0003:110-116 names richer metadata as upstream px-/st-
work, not something to synthesize here.
Diagnostics, not failures
A tier-1 element whose value_location offsets fall outside the given
:source string yields an entry with declared_source: nil plus one
StatifierUI.Fixtures.diagnostic() (kind: :unsliceable_declared_source)
	one bad span takes down one label, not the pane, following
StatifierUI.EventInjection.Palette's precedent
(event_injection/palette.ex:97-126).
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        build(machine, opts \\ [])

      


        Builds the mode-independent tiers from a compiled machine.
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          @type opt() :: {:source, String.t() | nil} | {:session_id, String.t()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierUI.DatamodelExplorer.Scope{
  data: [StatifierUI.DatamodelExplorer.Entry.t()],
  diagnostics: [StatifierUI.Fixtures.diagnostic()],
  functions: [StatifierUI.DatamodelExplorer.Entry.t()],
  system: [StatifierUI.DatamodelExplorer.Entry.t()]
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      build(machine, opts \\ [])



        
          
        

    

  


  

      

          @spec build(Statifier.Machine.t(), [opt()]) :: {:ok, t()} | {:error, term()}


      


Builds the mode-independent tiers from a compiled machine.
:source (default nil) is the chart's raw SCXML text, used only to
slice tier-1 declared-value spans for display; :session_id (default
"(authoring)") seeds tier 2a's _sessionid and _ioprocessors.
Returns {:error, {:invalid_machine, other}} for anything that is not
a %Statifier.Machine{}.

  


        

      


  

    
StatifierUI.Diagram 
    



      
Renders a compiled Statifier.Machine and an active configuration as
Mermaid stateDiagram-v2 source, for display via Kino.Mermaid (or any
other Mermaid consumer - this module is pure and depends on neither Kino
nor LiveView).
render/2 is a pure function: machine and configuration in, diagram
source out. That interface is the stable part. The Mermaid backend is the
Livebook inspector's first rendering (statifier-ui ADR-0008 fixes the
destination stack as client-side elkjs producing SVG, and explicitly
leaves this first cut to the inspector epic); when the elkjs renderer
arrives it replaces the body of this module, not its callers.
The accepted Mermaid compromise
Mermaid cannot draw a transition between internal states of two
different composite states - the cross-hierarchy edges SCXML's LCCA
semantics make routine, and the limitation that disqualified Mermaid as
the destination renderer (ADR-0008). Rather than drop those transitions,
render/2 lifts each one to the pair of composite siblings under the
endpoints' least common ancestor and draws the edge there, with a
[lifted: <source> -> <target>] marker appended to the label naming the
real endpoints. The same lifting applies to a composite's [*] initial
marker when its resolved initial state is a deep descendant rather than a
direct child - the marker there is [deep: <target>].
What the source contains
	Every state except the synthesized :scxml root is declared with a
stable s<index> alias (the engine's document-order state index, the
identity vocabulary of statifier ADR-0012), so tests and callers can
address nodes without depending on how labels are escaped.
	Compound states are composite blocks; parallel states are composite
blocks whose children are separated by Mermaid's -- region divider.
	<final> states carry a (final) label suffix; history states carry
(H) (shallow) or (H*) (deep) - Mermaid has no native pseudo-state
notation for either.
	Every compound state carries a [*] --> sN marker per resolved initial
state, including one written without an initial attribute (the
compiler resolves it to the first child). A parallel state carries
none, because entering it enters every region at once.
	Transitions are labeled with their event descriptors; a guarded
transition carries a [cond] marker (the Machine retains the compiled
expression, not its source text).
	A transition label is written with : escaped as Mermaid's #58;
entity code (and # as #35; ahead of it). Mermaid's grammar ends
the label at the next : and offers no quoted form for it, so a
prefixed event descriptor - myapp:authorize - would otherwise make
the whole source unparseable. The escape renders as a colon.
	A targetless transition - spec-legal, and the way a chart runs
executable content without changing configuration - is drawn as a
self-edge marked [internal]. UML puts one inside the state's box;
Mermaid has no in-box notation, and dropping the transition entirely
is worse: it renders a state that handles an event as one that
ignores it.
	A transition written type="internal" also carries [internal].
SCXML's external default is left unmarked, so the marker means "this
edge does not exit and re-enter its source".
	A history state's default transition (State.history_default) is
drawn with a [default] marker. It is not selectable, so it is not in
State.transitions; without this the (H) / (H*) label would name a
pseudo-state whose fallback target is invisible.
	Active states - every index in the configuration, ancestors included,
per the full-configuration convention of statifier-ui ADR-0005 - are
assigned the active Mermaid class. Out-of-range indexes and the root
are ignored, so a stale or empty configuration degrades to an
unhighlighted chart rather than an error.

Theming the active highlight
The active class is styled by a classDef line the source carries, and
by default that line is the shipped light palette. A host whose chrome is
dark passes active_style: :none to render/3, which drops the
classDef and leaves the class sN active assignment: the rendered nodes
still carry the class, so the host's own stylesheet or Mermaid theme
reaches them. A host that would rather keep the styling inside the source
passes its own classDef body as a binary instead. Neither path asks a
host to post-process the source it was handed.
StatifierUI.Inspector.diagram/3 takes the same option and passes it
through, and StatifierUI.Live.diagram/1 takes it as an attribute. The
Livebook inspector (StatifierUI.Kino) builds its own fold options and
forwards none, so it always draws the default palette.
Known limits of this projection
These are accepted, not defects to file. Each is a thing the Mermaid
backend cannot express; the destination elkjs renderer (ADR-0008) is
where they get fixed, and none of them makes the source silently
wrong - every one is either marked in the output or listed here.
	Lifted edges lose their real endpoints in the picture. A lifted
edge is drawn composite-to-composite and the true endpoints survive
only in the [lifted: ...] label text, not in the geometry. This also
covers an edge between two regions of the same parallel state: it is
lifted to the two regions, which reads as leaving one lane for
another when the semantics are an exit and re-entry within them.
	Internal transitions are drawn as self-edges. The arrow implies a
round trip through exit and entry that an internal transition does not
make; only the [internal] marker says otherwise.
	Pseudo-states are ordinary nodes. History and final states are
drawn as boxes with a label suffix, so a chart with many of them reads
as having more real states than it has.
	Shallow and deep history differ only in the label. (H) versus
(H*) is the whole distinction; what each restores is not drawable.
	Executable content is not drawn at all. onentry, onexit,
transition content, <invoke> and donedata have no notation here.
An edge label says which event fires a transition, never what it does.
	Nothing is laid out by this module. Mermaid decides geometry, so
region order within a parallel is document order and nothing keeps a
deeply nested chart from rendering wider than it is readable.
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        active_style()

      


        How the active class is styled in the emitted source.



    


    
      
        opt()

      


        Options accepted by render/3.



    





  
    Functions
  


    
      
        render(machine, configuration, opts \\ [])

      


        Renders machine with configuration highlighted, as Mermaid
stateDiagram-v2 source.
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          @type active_style() :: :default | :none | String.t()


      


How the active class is styled in the emitted source.
	:default - the shipped light palette, emitted as a classDef.
	:none - emit no classDef at all. The class sN active assignment
stays, so the rendered nodes still carry the class and the host's own
stylesheet or Mermaid theme decides how they look.
	a binary - the body of the classDef, verbatim: Mermaid style
declarations separated by commas, as in
"fill:#0c4a6e,stroke:#38bdf8,color:#e0f2fe".
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          @type opt() :: {:active_style, active_style()}


      


Options accepted by render/3.
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      render(machine, configuration, opts \\ [])



        
          
        

    

  


  

      

          @spec render(Statifier.Machine.t(), Enumerable.t(), [opt()]) :: String.t()


      


Renders machine with configuration highlighted, as Mermaid
stateDiagram-v2 source.
configuration is any enumerable of state indexes - typically the full
active configuration (MapSet.t(non_neg_integer())) a trace message or
Statifier.MachineState carries. Pass [] (or an empty set) for a chart
that is not running.
Options
	:active_style - how the active-configuration highlight is styled;
active_style/0. Defaults to :default, which emits the shipped
light palette unchanged.

A host under a dark theme passes :none and styles .active from its own
stylesheet, or passes its own classDef body as a binary. Neither
requires post-processing the returned source.
Examples
iex> {:ok, machine} =
...>   Statifier.compile("""
...>       <scxml xmlns="http://www.w3.org/2005/07/scxml" version="1.0" initial="pending">
...>         <state id="pending">
...>           <transition event="authorize.approved" target="authorized"/>
...>         </state>
...>         <state id="authorized"/>
...>       </scxml>
...>   """)
iex> source = StatifierUI.Diagram.render(machine, [1])
iex> String.starts_with?(source, "stateDiagram-v2")
true
iex> source =~ "class s1 active"
true
iex> source =~ "classDef active"
true

iex> {:ok, machine} =
...>   Statifier.compile("""
...>       <scxml xmlns="http://www.w3.org/2005/07/scxml" version="1.0" initial="pending">
...>         <state id="pending"/>
...>       </scxml>
...>   """)
iex> source = StatifierUI.Diagram.render(machine, [1], active_style: :none)
iex> source =~ "class s1 active"
true
iex> source =~ "classDef"
false

  


        

      


  

    
StatifierUI.EventInjection 
    



      
The pane model behind the inspector's event-firing form: a palette built
from a fixture bundle's events map (StatifierUI.EventInjection.Palette),
a free_form_only? flag for the degraded mode the bead requires when there
are no fixtures to draw buttons from, and the one send path every submitted
form goes through.
The one door in
Every send in this pane goes through Statifier.Session.send_event/2 with
a Statifier.Event.external/2 value - the ordinary recordable input path.
Per statifier ADR-0029, replay records the external event log as one of
its four recorded inputs; send_event/2 is what keeps a recorded session
replayable, because it is the path the recording actually watches.
Statifier.Session.interpret/2 and send_invoked_event/3 are not
this pane's doors: interpret/2 is the embedder seam ADR-0029 widened the
recording obligation for, and send_invoked_event/3 is the child-to-parent
invoke direction, not an operator firing an event by hand. Neither is
called from anywhere in this module, or anywhere else in this pane.
send_event/2 is a GenServer.cast - it returns :ok once the event is
enqueued, not once it has been processed. The effect of an injected event
(the dequeue, the transitions it triggers, the states it enters) shows up
on the trace stream (StatifierUI.Trace.Subscriber, StatifierUI.EventLog),
never on this module's return value.
Degraded mode
build/1 sets free_form_only?: true whenever the palette has no
entries: for nil, for a bundle whose events map is empty, and for a
bundle whose every event payload turned out to be unencodable (in which
case diagnostics/1 says why). The free-form escape hatch
(send_draft/3 with a name and payload text typed by hand) needs no
fixtures at all and always works, degraded mode or not.
Projection (ADR-0012): excluded, and why
ADR-0012's flow-through clause asks consumers to disable value-editing
affordances over a projected stream, naming "EventInjection's payload
composition where it is seeded from observed values". This pane is
excluded from that clause, deliberately (sui-8hg).
Nothing here is seeded from an observed value. build/1 takes a
StatifierUI.Fixtures bundle - an authoring-time artifact the operator
already holds in full - and Palette.build/1 composes every payload from
that bundle's events map. The free-form path is typed by hand. Neither
source is the trace stream, so projecting the stream cannot redact
anything this pane offers, and a {"$redacted": true} value can never
reach a draft: a redacted slot is not a fixture.
The consequence is the point of recording it. A palette entry stays
live under projection because the operator composing it is entitled to
the fixture it came from, and greying the form out would remove the one
affordance that still works while telling the user something untrue about
why. If a future revision ever seeds a draft from an observed value - a
"resend this event" button reading effect.* off the stream, say - this
exclusion lapses at that moment and ADR-0012's clause applies in full:
such a seed must consult the projection header before offering the draft.
StatifierUI.DatamodelExplorer.edit_disabled_reason/1 is the guard to
reuse.
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    Functions
  


    
      
        build(fixtures)

      


        Builds a pane model from a fixture bundle, or from nil for the
fixture-less degraded mode.



    


    
      
        diagnostics(event_injection)

      


        The pane's diagnostics: one per fixture event that could not be encoded.



    


    
      
        entries(event_injection)

      


        The pane's palette entries, in event-name order.



    


    
      
        send(server, event)

      


        Delivers event to server through Statifier.Session.send_event/2 and
nothing else - the only line in this pane, and in this repository's
lib/, that puts an event into a session.



    


    
      
        send_draft(server, name, payload_text \\ nil)

      


        Builds a draft from a form's name and payload text
(StatifierUI.EventInjection.Draft.build/2) and, on success, sends it
(send/2). A build failure is returned without touching server at all.
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          @type t() :: %StatifierUI.EventInjection{
  free_form_only?: boolean(),
  palette: StatifierUI.EventInjection.Palette.t()
}
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          @spec build(StatifierUI.Fixtures.t() | nil) :: {:ok, t()} | {:error, term()}


      


Builds a pane model from a fixture bundle, or from nil for the
fixture-less degraded mode.
Delegates to StatifierUI.EventInjection.Palette.build/1 and returns
{:error, {:invalid_fixtures, other}} for the same inputs that function
rejects. free_form_only? is true exactly when the resulting palette
has no entries.
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          @spec diagnostics(t()) :: [StatifierUI.Fixtures.diagnostic()]


      


The pane's diagnostics: one per fixture event that could not be encoded.

  



  
    
      
    
    
      entries(event_injection)



        
          
        

    

  


  

      

          @spec entries(t()) :: [StatifierUI.EventInjection.Entry.t()]


      


The pane's palette entries, in event-name order.

  



  
    
      
    
    
      send(server, event)



        
          
        

    

  


  

      

          @spec send(Statifier.Session.server(), Statifier.Event.t()) :: :ok


      


Delivers event to server through Statifier.Session.send_event/2 and
nothing else - the only line in this pane, and in this repository's
lib/, that puts an event into a session.
:ok means enqueued, not processed; see the moduledoc.

  



    

  
    
      
    
    
      send_draft(server, name, payload_text \\ nil)



        
          
        

    

  


  

      

          @spec send_draft(Statifier.Session.server(), String.t(), String.t() | nil) ::
  :ok | {:error, StatifierUI.EventInjection.Draft.reason()}


      


Builds a draft from a form's name and payload text
(StatifierUI.EventInjection.Draft.build/2) and, on success, sends it
(send/2). A build failure is returned without touching server at all.

  


        

      


  

    
StatifierUI.EventInjection.Draft 
    



      
Turns a form's two free-form fields - an event name and a payload text -
into a Statifier.Event.t(), the ordinary recordable input
(Statifier.Event.external/2) rather than a side door.
The three-way payload distinction
Statifier.Event's own moduledoc is explicit that data has three
states that must not collapse into each other: no data (:undefined),
data, present, and null (nil), and data, present, and empty
(%{}). One text field has to spell all three, and build/2 resolves
them this way:
	blank (nil, or a string that is empty after trimming) means
data: :undefined - "no data" - the same default Event.external/2
itself uses when the caller passes no :data option at all.
	"null" decodes through JSON.decode/1 to nil, which
StatifierUI.Value.decode/1 passes through unchanged - "data,
present, and null".
	"{}" decodes to %{} the same way - "data, present, and empty".

Any other payload text is decoded as ADR-0005 JSON via JSON.decode/1
and then StatifierUI.Value.decode/1, so a $-tagged shape
($undefined, $date, $datetime, $duration) resolves to the
predicator value it encodes.

      


      
        Summary


  
    Types
  


    
      
        reason()

      


        Why build/2 refused to produce an event.



    





  
    Functions
  


    
      
        build(name, payload_text \\ nil)

      


        Builds a Statifier.Event.t() from a form's name and payload text.



    





      


      
        Types


        


  
    
      
    
    
      reason()



        
          
        

    

  


  

      

          @type reason() ::
  :blank_event_name
  | {:invalid_event_name, term()}
  | {:invalid_json, term()}
  | {:invalid_payload, term()}


      


Why build/2 refused to produce an event.
	:blank_event_name - the name was empty, or all whitespace.
	{:invalid_event_name, name} - name was not a binary, or contained
whitespace or a control character (SCXML event names are
dot-delimited tokens; one with a space in it can never match a
transition's event attribute, so it is a typo rather than a
debugging choice).
	{:invalid_json, reason} - the payload text was not valid JSON;
reason is JSON.decode/1's own error value.
	{:invalid_payload, reason} - the payload decoded as JSON but not as
an ADR-0005 value (an unknown $-prefixed tag, a malformed $date);
reason is StatifierUI.Value.decode/1's own error value.


  


        

      

      
        Functions


        


    

  
    
      
    
    
      build(name, payload_text \\ nil)



        
          
        

    

  


  

      

          @spec build(String.t(), String.t() | nil) ::
  {:ok, Statifier.Event.t()} | {:error, reason()}


      


Builds a Statifier.Event.t() from a form's name and payload text.
name is trimmed of leading/trailing whitespace before validation. An
unmatched but well-formed name is legal and is not rejected here - only
syntax is checked; whether the name matches any transition is the
chart's business, not this function's.
payload_text defaults to nil. nil, or a string that is blank after
trimming, means no data (data: :undefined); see the moduledoc for the
full three-way spelling.
No option other than :data is passed to Statifier.Event.external/2:
invokeid, origin, origintype, and sendid all belong to delivery
paths this function is not.
Examples
iex> {:ok, event} = StatifierUI.EventInjection.Draft.build("authorize.approved", ~s({"amount_cents":1999}))
iex> event.data
%{"amount_cents" => 1999}

iex> {:ok, event} = StatifierUI.EventInjection.Draft.build("authorize.approved", "")
iex> event.data
:undefined

iex> StatifierUI.EventInjection.Draft.build("")
{:error, :blank_event_name}

  


        

      


  

    
StatifierUI.EventInjection.Entry 
    



      
One fixture event, rendered as a palette button: an event name, its sample
payload verbatim, and the ADR-0005 JSON text a form prefills the payload
field with.
The :undefined asymmetry
payload is the fixture value exactly as StatifierUI.Fixtures.event/2
returned it - a predicator value, possibly the :undefined sentinel that
means "no data". payload_text is that value's canonical ADR-0005 JSON,
with one deliberate exception: a payload of :undefined produces
payload_text: "" rather than ~s({"$undefined":true}).
The reason is the round trip. StatifierUI.EventInjection.Draft.build/2
reads a blank payload field as "no data" - the same spelling
Statifier.Event.external/2 itself defaults to. Emitting the tagged JSON
text for :undefined would prefill a form field with text that, if sent
back unedited, still means "no data" but no longer looks blank to a person
editing it; emitting the blank string instead makes the palette's round
trip through the form the identity on the common case. Every other value,
nil included, gets its ordinary JSON text ("null" for nil, "{}" for
an empty map). This is the one place in the pane where the encoding and the
form affordance diverge, and it diverges on purpose.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierUI.EventInjection.Entry{
  name: String.t(),
  payload: term(),
  payload_text: String.t()
}


      



  


        

      


  

    
StatifierUI.EventInjection.Palette 
    



      
A fixture bundle's events map (ADR-0003), turned into a sorted list of
StatifierUI.EventInjection.Entry.t() a form can render as buttons.
build/1 accepts a StatifierUI.Fixtures.t() or nil. nil (or a bundle
with no events at all) yields an empty palette with no diagnostics - the
degraded mode StatifierUI.EventInjection turns into its
free_form_only? flag.
Every entry's payload is encoded through StatifierUI.Value.encode/1 and
then StatifierUI.Trace.Json.encode_to_string/1 - the same canonical,
byte-stable JSON encoder the trace wire format uses, reused here because a
Value.encode/1 result is exactly the "JSON-ready term" shape that encoder
is typed against. Nothing about the trace wire format itself is touched;
an injected event is an input, not a trace message.
A fixture event whose payload falls outside predicator's value domain (a
tuple, a pid, a struct other than Date/DateTime) does not fail the
whole build: the entry is omitted and a diagnostic is appended, in the same
StatifierUI.Fixtures.diagnostic() shape a bundle itself already carries.
One bad sample takes down one button, not the pane.
Atom-keyed payloads do not round-trip
StatifierUI.Fixtures validates scenario datamodels deeply but leaves
event payloads verbatim, so a behaviour source can hand over an
atom-keyed payload map. ADR-0005 says atom keys "serializ[e] as their
names", which is exactly what StatifierUI.Trace.Json.encode_to_string/1
produces and what StatifierUI.Value.decode/1 reads back as strings. An
entry's payload field keeps the atoms; its payload_text, and therefore
any event actually sent from it, carries the string-keyed form. This is
correct rather than lossy: the engine's datamodel is string-keyed, and a
JSON sidecar could never have expressed the atoms in the first place.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        build(fixtures)

      


        Builds a palette from a fixture bundle's events map, or an empty palette
from nil.



    


    
      
        entry(palette, name)

      


        Fetches an entry by event name. Mirrors StatifierUI.Fixtures.event/2's
{:ok, _} | :error shape.



    


    
      
        names(palette)

      


        Event names in the palette, sorted.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierUI.EventInjection.Palette{
  diagnostics: [StatifierUI.Fixtures.diagnostic()],
  entries: [StatifierUI.EventInjection.Entry.t()]
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      build(fixtures)



        
          
        

    

  


  

      

          @spec build(StatifierUI.Fixtures.t() | nil) :: {:ok, t()} | {:error, term()}


      


Builds a palette from a fixture bundle's events map, or an empty palette
from nil.
Walks StatifierUI.Fixtures.event_names/1 (already sorted, ADR-0005's
canonical order), so entries and diagnostics both come back in event-name
order. Returns {:error, {:invalid_fixtures, other}} for anything that is
neither a StatifierUI.Fixtures.t() nor nil.

  



  
    
      
    
    
      entry(palette, name)



        
          
        

    

  


  

      

          @spec entry(t(), String.t()) :: {:ok, StatifierUI.EventInjection.Entry.t()} | :error


      


Fetches an entry by event name. Mirrors StatifierUI.Fixtures.event/2's
{:ok, _} | :error shape.

  



  
    
      
    
    
      names(palette)



        
          
        

    

  


  

      

          @spec names(t()) :: [String.t()]


      


Event names in the palette, sorted.

  


        

      


  

    
StatifierUI.EventLog 
    



      
Folds a [StatifierUI.Trace.Message.t()] (in any order) into a readable
log keyed by (macrostep, round), per the sui-t36.5 plan.
build/1 is a pure regrouping, not an interpretation: it decides where
each message goes, never what it means. Ordering comes entirely from the
stamps the producer put on each message, never from arrival order or
seq alone - docs/wire-format.md:91-94 names (macrostep, round) as
the format's own timeline key. Feeding build/1 the same messages in a
different order returns an identical struct.
Bucketing, not sorting
Buckets are ordered by (macrostep, round), and only within a bucket
do messages get a further order, by {microstep, seq}. This is two
levels, not one flat {macrostep, round, microstep, seq} sort key: a
round is a bucket a message either belongs to or does not, so a message
stamped at a lower microstep than an earlier round's messages still
lands in its own round's bucket rather than sorting ahead of them. seq
is itself a producer stamp (docs/wire-format.md:84-89), so using it as
the final tiebreak is still ordering from the stamps.
Routing effect.* messages
The routing rule is "does this message carry a round", never a check
against the "effect." prefix. When this module was written only
trace.* messages and effect.budget_exhausted carried round, so the
other effect.* types landed in their macrostep's effects; sui-67d
then propagated round onto every effect.* type, and - exactly as
planned - that was a pure data change needing no change here: an
effect.* message carrying a round is routed to its round bucket, and
effects still catches any message without one (an older recorded
stream, for example - the must-ignore rule cuts both ways).
Errors
docs/wire-format.md:96-102 forbids merging two sessions' stamps onto
one timeline (statifier ADR-0050 lets one mailbox carry an invoke tree of
related sessions), so build/1 refuses a message list naming more than
one session id rather than corrupting the log.
Reading a past configuration
configuration_at/2 answers "what was the configuration at macrostep
n" by looking up the stamps already in the log, never by re-deriving
one. The engine wrote every trace.macrostep_stable and trace.done
payload this reads, and a stream reconstructed through catch-up got
there by statifier ADR-0034 replay, which re-drives the core rather than
rewinding a live session (ADR-0002's inherited clause). Time travel here
is therefore a read of replay output as data - nothing in this repo
re-implements Appendix D to answer it.
Two message types stamp a configuration, not one (sui-dc7). A macrostep
that reaches quiescence stamps trace.macrostep_stable; the macrostep
that halts the run by entering a top-level <final> never reaches
quiescence and stamps trace.done instead. docs/wire-format.md gives
both the same field, the same shape, and the same authority -
trace.done's configuration is "the full configuration as it stood at
exit" - so reading it here is one more read of an engine stamp, not a
new interpretation of one.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        build(messages)

      


        Folds messages into an t().



    


    
      
        configuration_at(event_log, macrostep)

      


        The configuration in force at macrostep, read from the log's own
trace.macrostep_stable and trace.done stamps.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierUI.EventLog{
  macrosteps: [StatifierUI.EventLog.Macrostep.t()],
  session: String.t() | nil,
  session_messages: [StatifierUI.Trace.Message.t()],
  truncated?: boolean()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      build(messages)



        
          
        

    

  


  

      

          @spec build([StatifierUI.Trace.Message.t()]) ::
  {:ok, t()} | {:error, {:mixed_sessions, [String.t()]}}


      


Folds messages into an t().
Returns {:error, {:mixed_sessions, sorted_ids}} when messages names
more than one distinct session. An empty list returns an empty, default
log with session: nil.

  



  
    
      
    
    
      configuration_at(event_log, macrostep)



        
          
        

    

  


  

      

          @spec configuration_at(t(), non_neg_integer()) ::
  {:quiescent, [non_neg_integer()]}
  | {:final, [non_neg_integer()]}
  | {:carried, non_neg_integer(), [non_neg_integer()]}
  | :before_first


      


The configuration in force at macrostep, read from the log's own
trace.macrostep_stable and trace.done stamps.
Four outcomes, kept distinct because a caller that collapsed them would
present a carried configuration as a measured one:
	{:quiescent, configuration} - macrostep macrostep itself reached
quiescence and this is the configuration it settled in.
	{:final, configuration} - macrostep macrostep halted the run by
entering a top-level <final>, so it never stabilized; this is the
configuration trace.done stamped at exit (sui-dc7).
	{:carried, from, configuration} - macrostep macrostep stamped
neither (it is still in flight, or its stamp was dropped), so the
newest configuration at or below it is returned along with the
macrostep from that stamped it.
	:before_first - no macrostep at or below macrostep stamped a
configuration at all. The caller decides what to show; the inspector
falls back to the session's initial configuration.

A macrostep naming no bucket in this log is not an error: it resolves
the same way, against whatever buckets sit below it.

  


        

      


  

    
StatifierUI.EventLog.DeepLink 
    



      
The rendering seam for ADR-0013 correlation: from a macrostep in an
StatifierUI.EventLog.t() to a link into the host's APM backend.
StatifierUI.Trace.DeepLink owns the template and the URL; this module
owns the question a renderer actually asks, which is not about a message
but about a macrostep - the unit an operator sees in the log and the
unit upstream opens one span for (ADR-0013, "the value is per macrostep").
The option
Every renderer that grows a link takes the same option, read through
from_opts/1:
deep_link: "https://apm.example.com/trace/{trace_id}?span={span_id}"
It is host configuration and has no default: this package does not know
which backend the host's spans went to. Omit the option and every function
here returns nil, which is the same answer the option gives on a stream
carrying no correlation at all - a renderer therefore needs no branch for
"is correlation configured" separate from "does this step have a trace".
A malformed template raises from from_opts/1, at the point the option is
read, rather than silently rendering no links.
Which message the ids come from
Every message of one macrostep carries the same otel value, so this
module takes the first well-formed one it finds, scanning the macrostep's
rounds in order and then its round-less effects. It does not assume the
key is present on any particular message: a stream may have been captured
across the moment a host attached correlation, or projected, or written by
another implementation of the format entirely (ADR-0005), and "the first
message that actually carries it" is true in all of those cases while
"the first message" is not.
A macrostep whose messages carry no correlation - the default for every
stream captured with no bridge attached - has no link, and that is not an
error anywhere in this module.

      


      
        Summary


  
    Types
  


    
      
        opt()

      


    





  
    Functions
  


    
      
        for_log(arg1, template)

      


        Every macrostep of log that has a link, as
%{macrostep_number => url}.



    


    
      
        for_macrostep(macrostep, template)

      


        The URL for macrostep, or nil when there is no link to build.



    


    
      
        from_opts(opts)

      


        Reads the :deep_link option into a compiled template, or nil.



    


    
      
        markdown(macrostep, template, opts \\ [])

      


        macrostep's link as a Markdown inline link, or nil.



    





      


      
        Types


        


  
    
      
    
    
      opt()



        
          
        

    

  


  

      

          @type opt() :: {:deep_link, String.t() | StatifierUI.Trace.DeepLink.t() | nil}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      for_log(arg1, template)



        
          
        

    

  


  

      

          @spec for_log(StatifierUI.EventLog.t(), StatifierUI.Trace.DeepLink.t() | nil) :: %{
  required(non_neg_integer()) => String.t()
}


      


Every macrostep of log that has a link, as
%{macrostep_number => url}.
Macrosteps with no correlation are absent from the map rather than mapped
to nil, so Map.get/2 at the render site is the whole branch.

  



  
    
      
    
    
      for_macrostep(macrostep, template)



        
          
        

    

  


  

      

          @spec for_macrostep(
  StatifierUI.EventLog.Macrostep.t(),
  StatifierUI.Trace.DeepLink.t() | nil
) ::
  String.t() | nil


      


The URL for macrostep, or nil when there is no link to build.
Examples
iex> template = StatifierUI.EventLog.DeepLink.from_opts(deep_link: "https://apm.example.com/t/{trace_id}/{span_id}")
iex> message = %StatifierUI.Trace.Message{
...>   type: "trace.entry_set", session: "sess_1", seq: 7, macrostep: 2, round: 0,
...>   otel: %{"trace_id" => "4bf92f3577b34da6a3ce929d0e0e4736", "span_id" => "00f067aa0ba902b7"}
...> }
iex> round = %StatifierUI.EventLog.Round{macrostep: 2, round: 0, messages: [message]}
iex> macrostep = StatifierUI.EventLog.Macrostep.new(2, [round], [])
iex> StatifierUI.EventLog.DeepLink.for_macrostep(macrostep, template)
"https://apm.example.com/t/4bf92f3577b34da6a3ce929d0e0e4736/00f067aa0ba902b7"

  



  
    
      
    
    
      from_opts(opts)



        
          
        

    

  


  

      

          @spec from_opts(keyword()) :: StatifierUI.Trace.DeepLink.t() | nil


      


Reads the :deep_link option into a compiled template, or nil.
Accepts a template string, an already-compiled
StatifierUI.Trace.DeepLink.t(), nil, or the option being absent.
Raises ArgumentError on a string that is not a usable template.
Examples
iex> StatifierUI.EventLog.DeepLink.from_opts([])
nil

iex> template = StatifierUI.EventLog.DeepLink.from_opts(deep_link: "https://apm.example.com/t/{trace_id}")
iex> template.template
"https://apm.example.com/t/{trace_id}"

  



    

  
    
      
    
    
      markdown(macrostep, template, opts \\ [])



        
          
        

    

  


  

      

          @spec markdown(
  StatifierUI.EventLog.Macrostep.t(),
  StatifierUI.Trace.DeepLink.t() | nil,
  keyword()
) ::
  String.t() | nil


      


macrostep's link as a Markdown inline link, or nil.
Options:
	:label - the link text, "trace" by default.

The destination is wrapped in <...> when it contains a parenthesis or
whitespace, which is the CommonMark form for exactly that case; a plain
URL renders plainly, so the common output stays readable in a diff.
Examples
iex> template = StatifierUI.EventLog.DeepLink.from_opts(deep_link: "https://apm.example.com/t/{trace_id}")
iex> message = %StatifierUI.Trace.Message{
...>   type: "trace.entry_set", session: "sess_1", seq: 7, macrostep: 2, round: 0,
...>   otel: %{"trace_id" => "4bf92f3577b34da6a3ce929d0e0e4736", "span_id" => "00f067aa0ba902b7"}
...> }
iex> round = %StatifierUI.EventLog.Round{macrostep: 2, round: 0, messages: [message]}
iex> macrostep = StatifierUI.EventLog.Macrostep.new(2, [round], [])
iex> StatifierUI.EventLog.DeepLink.markdown(macrostep, template)
"[trace](https://apm.example.com/t/4bf92f3577b34da6a3ce929d0e0e4736)"

iex> macrostep = StatifierUI.EventLog.Macrostep.new(2, [], [])
iex> StatifierUI.EventLog.DeepLink.markdown(macrostep, nil)
nil

  


        

      


  

    
StatifierUI.EventLog.Labels 
    



      
Turns the wire format's integer indexes into strings a human can read,
using only the session.start tables already on the stream
(lib/statifier_ui/trace/manifest.ex:120-211).
A t() is a flat lookup built once, from from_manifest/1 or
from_log/1, and then consulted many times as an EventLog renders.
Every resolver takes the t() first so a renderer can partially apply
it (&Labels.state(labels, &1)) across a list of indexes.
The late-attach degradation
empty/0 is not a stub - it is the late-attach case
(StatifierUI.Trace.Subscriber emits no session.start when it joins a
running session that already has one). With no manifest tables at all,
every resolver falls back to its bare "#<index>" form, which is why
every resolver's "not found" branch and empty/0's "always not found"
case are the same code path rather than two.
Origins and owners
origin/2 and owner/2 dispatch on the "kind" field of an origin or
owner object (docs/wire-format.md:625-660) and delegate to the four
index resolvers above. Both are total over the documented shapes: an
unrecognized "kind" renders the kind string itself rather than
raising, matching the format's additive-field rule - a client should
degrade gracefully in front of a newer producer, not crash.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        content(labels, index)

      


        Resolves a content index to "<kind>@<start_line>:<start_column>".
An unknown index renders "#<index>".



    


    
      
        data(labels, index)

      


        Resolves a <data> index to its "id", otherwise "#<index>".



    


    
      
        empty()

      


        The late-attach case: no tables at all, so every index resolves to its bare "#<index>" form.



    


    
      
        from_log(event_log)

      


        Finds the first session.start in log's session_messages and
delegates to from_manifest/1. Returns empty/0 when the log carries
none - the late-attach case.



    


    
      
        from_manifest(message)

      


        Builds a t() from a session.start message's payload, keying each
table by its own index field ("index", "t_index", "c_index",
"d_index").



    


    
      
        origin(labels, origin)

      


        Resolves an origin object (docs/wire-format.md:625-645) by dispatching
on its "kind". An unrecognized "kind" renders the kind string
itself.



    


    
      
        owner(labels, owner)

      


        Resolves an owner object (docs/wire-format.md:646-660) by dispatching
on its "kind". An unrecognized "kind" renders the kind string
itself.



    


    
      
        state(labels, index)

      


        Resolves a state index to its "id" when present, "<scxml>" for
the synthesized root, or a bare "#<index>" for an anonymous state or
an index this t() does not know about.



    


    
      
        states(labels, indexes)

      


        Resolves each of indexes through state/2, in list order, joined with ", ".



    


    
      
        transition(labels, index)

      


        Resolves a transition index to "<events>: <source> -> <targets>".



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierUI.EventLog.Labels{
  contents: %{optional(non_neg_integer()) => map()},
  data: %{optional(non_neg_integer()) => map()},
  states: %{optional(non_neg_integer()) => map()},
  transitions: %{optional(non_neg_integer()) => map()}
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      content(labels, index)



        
          
        

    

  


  

      

          @spec content(t(), non_neg_integer()) :: String.t()


      


Resolves a content index to "<kind>@<start_line>:<start_column>".
An unknown index renders "#<index>".

  



  
    
      
    
    
      data(labels, index)



        
          
        

    

  


  

      

          @spec data(t(), non_neg_integer()) :: String.t()


      


Resolves a <data> index to its "id", otherwise "#<index>".

  



  
    
      
    
    
      empty()



        
          
        

    

  


  

      

          @spec empty() :: t()


      


The late-attach case: no tables at all, so every index resolves to its bare "#<index>" form.

  



  
    
      
    
    
      from_log(event_log)



        
          
        

    

  


  

      

          @spec from_log(StatifierUI.EventLog.t()) :: t()


      


Finds the first session.start in log's session_messages and
delegates to from_manifest/1. Returns empty/0 when the log carries
none - the late-attach case.

  



  
    
      
    
    
      from_manifest(message)



        
          
        

    

  


  

      

          @spec from_manifest(StatifierUI.Trace.Message.t()) :: t()


      


Builds a t() from a session.start message's payload, keying each
table by its own index field ("index", "t_index", "c_index",
"d_index").

  



  
    
      
    
    
      origin(labels, origin)



        
          
        

    

  


  

      

          @spec origin(t(), map()) :: String.t()


      


Resolves an origin object (docs/wire-format.md:625-645) by dispatching
on its "kind". An unrecognized "kind" renders the kind string
itself.

  



  
    
      
    
    
      owner(labels, owner)



        
          
        

    

  


  

      

          @spec owner(t(), map()) :: String.t()


      


Resolves an owner object (docs/wire-format.md:646-660) by dispatching
on its "kind". An unrecognized "kind" renders the kind string
itself.

  



  
    
      
    
    
      state(labels, index)



        
          
        

    

  


  

      

          @spec state(t(), non_neg_integer()) :: String.t()


      


Resolves a state index to its "id" when present, "<scxml>" for
the synthesized root, or a bare "#<index>" for an anonymous state or
an index this t() does not know about.

  



  
    
      
    
    
      states(labels, indexes)



        
          
        

    

  


  

      

          @spec states(t(), [non_neg_integer()]) :: String.t()


      


Resolves each of indexes through state/2, in list order, joined with ", ".

  



  
    
      
    
    
      transition(labels, index)



        
          
        

    

  


  

      

          @spec transition(t(), non_neg_integer()) :: String.t()


      


Resolves a transition index to "<events>: <source> -> <targets>".
events is an array of arrays of strings - one dot-split token list
per whitespace-separated event descriptor - so inner lists join with
"." and the outer list joins with " "; an empty events list
renders "(eventless)". Targets join with ", "; an empty target
list renders "(targetless)". An unknown index renders "#<index>".

  


        

      


  

    
StatifierUI.EventLog.Macrostep 
    



      
One macrostep's worth of an StatifierUI.EventLog.t(): its rounds, its
round-less effect.* messages, and two summaries derived from its rounds
rather than carried on any single message.
configuration is the configuration of the last round (by round order)
that carried a trace.macrostep_stable - statifier ADR-0044's rule that
the last-arriving trace.macrostep_stable in a macrostep is that
macrostep's quiescence, since a stream may carry more than one. event
is the first round's dequeued event, nil for the initialize burst,
which lets a collapsed macrostep be summarized by what triggered it
without inspecting every round.
final_configuration is the same reading for the halting macrostep
(sui-dc7). A run that ends by entering a top-level <final> never
reaches quiescence in that macrostep, so it emits no
trace.macrostep_stable at all; trace.done carries the configuration
instead - docs/wire-format.md's trace.done row defines its
configuration field as "the full configuration as it stood at exit, a
genuine set, sorted ascending", the same shape and the same authority as
a macrostep_stable payload. It is kept in its own field rather than
folded into configuration so a reader can still tell a configuration
the chart settled in from the one it exited in; stamped/1 is the
reading for a caller that only needs "whichever this macrostep stamped".

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(macrostep, rounds, effects)

      


        Builds a macrostep from its already-ordered rounds and its already-sorted
round-less effects, deriving configuration, final_configuration and
event from rounds.



    


    
      
        stamped(macrostep)

      


        Whichever configuration this macrostep stamped, exit reading first, or
nil when it stamped neither.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierUI.EventLog.Macrostep{
  configuration: [non_neg_integer()] | nil,
  effects: [StatifierUI.Trace.Message.t()],
  event: map() | nil,
  final_configuration: [non_neg_integer()] | nil,
  macrostep: non_neg_integer(),
  rounds: [StatifierUI.EventLog.Round.t()]
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(macrostep, rounds, effects)



        
          
        

    

  


  

      

          @spec new(non_neg_integer(), [StatifierUI.EventLog.Round.t()], [
  StatifierUI.Trace.Message.t()
]) :: t()


      


Builds a macrostep from its already-ordered rounds and its already-sorted
round-less effects, deriving configuration, final_configuration and
event from rounds.

  



  
    
      
    
    
      stamped(macrostep)



        
          
        

    

  


  

      

          @spec stamped(t()) :: [non_neg_integer()] | nil


      


Whichever configuration this macrostep stamped, exit reading first, or
nil when it stamped neither.
The exit reading wins because it is the later of the two: a macrostep
that both stabilized and then halted ended where trace.done says it
did. Callers that must distinguish the two read the fields.

  


        

      


  

    
StatifierUI.EventLog.Markdown 
    



      
Renders a StatifierUI.EventLog.t() as Markdown a host hands to
Kino.Markdown.new/1, per the sui-t36.5 plan's Phase 3.
render/2 is a pure function over the log and the StatifierUI.EventLog.Labels.t()
that resolves its indexes - it names Kino only in this moduledoc and
calls nothing under Kino.*, so the same string serves a Livebook cell, a
generated docs page, or a test assertion. StatifierUI.Kino.Updater is the
widget wrapper: it hands StatifierUI.Inspector.event_log/2's string,
which is this module's output, to Kino.Markdown.new/1 for the
inspector's log frame.
Structure
A header line naming the session (and a drop warning when the log's
truncated? is true), then one block per macrostep - a collapsible
<details>/<summary> by default, or a plain ### Macrostep <n> heading
with collapsible: false - each holding a Markdown table with one row per
round, that round's notes (a raised-cause line, its executed content, a
budget-exhausted line), and the macrostep's round-less effect.* messages
listed last under their own heading. A footer names session.halted/
session.terminated/session.unroutable when the log carries one.
exited and entered render through Labels.states/2 in list order
(ADR-0011): this module never re-sorts either list.
With a :deep_link template configured, a macrostep whose messages carry
the wire format's otel key also gets a [trace](...) link at the end of
its summary line (ADR-0013, StatifierUI.EventLog.DeepLink). Without the
option, or on a macrostep carrying no correlation, the summary is exactly
what it was.

      


      
        Summary


  
    Types
  


    
      
        open_selector()

      


    


    
      
        opt()

      


    





  
    Functions
  


    
      
        render(log, opts \\ [])

      


        Renders log as a Markdown string.



    





      


      
        Types


        


  
    
      
    
    
      open_selector()



        
          
        

    

  


  

      

          @type open_selector() :: :last | :all | :none | [non_neg_integer()]


      



  



  
    
      
    
    
      opt()



        
          
        

    

  


  

      

          @type opt() ::
  {:labels, StatifierUI.EventLog.Labels.t()}
  | {:collapsible, boolean()}
  | {:open, open_selector()}
  | {:selected, non_neg_integer() | nil}
  | {:deep_link, String.t() | StatifierUI.Trace.DeepLink.t() | nil}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      render(log, opts \\ [])



        
          
        

    

  


  

      

          @spec render(StatifierUI.EventLog.t(), [opt()]) :: String.t()


      


Renders log as a Markdown string.
Options:
	:labels - a Labels.t() to resolve indexes with. Defaults to
Labels.from_log(log).
	:collapsible - wraps each macrostep in <details>/<summary> when
true (the default), or renders a plain ### Macrostep <n> heading
with no HTML when false.
	:open - which macrosteps start open when :collapsible is true:
:last (the default, opens the highest-numbered macrostep), :all,
:none, or a list of macrostep numbers.
	:selected - the macrostep number that is selected (sui-3gg), or
nil (the default) when none is. The selected macrostep's summary is
suffixed - selected, the same mark StatifierUI.Live's event log
uses (sui-jbw); it does not name a diagram, because a host may compose
this log with no diagram beside it. Where one is mounted - the Kino
inspector, Livebook - that entry is what the diagram draws, and the
mark is the whole of the link between the two panes. It is only a
marker - use :open to open that entry as well.
	:deep_link - the host's APM URL template (ADR-0013, sui-4w2), e.g.
"https://apm.example.com/trace/{trace_id}?span={span_id}". A
macrostep whose messages carry the wire format's otel key gets a
[trace](...) link on its summary line; one that carries none, and
every macrostep when the option is absent, renders exactly as before.
A malformed template raises here, where the option is read.


  


        

      


  

    
StatifierUI.EventLog.Round 
    



      
One (macrostep, round) bucket of an StatifierUI.EventLog.t().
A round is the timeline key the wire format names
(docs/wire-format.md:91-94): the messages an event's dequeue (or, for
the initialize burst and any eventless probe, the absence of one) sets in
motion, up to and including the round's own trace.macrostep_stable when
it reached quiescence.
Every field below is populated by folding this round's messages in
{microstep, seq} order (StatifierUI.EventLog.build/1); nothing here is
computed by inspecting the round's messages a second time, so the struct
and messages never disagree about what happened.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierUI.EventLog.Round{
  budget_exhausted: map() | nil,
  cause: map() | nil,
  configuration: [non_neg_integer()] | nil,
  content: [%{owner: map(), c_indexes: [non_neg_integer()]}],
  done: map() | nil,
  entered: [non_neg_integer()],
  event: map() | nil,
  eventless?: boolean(),
  exited: [non_neg_integer()],
  from: String.t() | nil,
  macrostep: non_neg_integer(),
  messages: [StatifierUI.Trace.Message.t()],
  round: non_neg_integer(),
  t_indexes: [non_neg_integer()] | nil
}


      



  


        

      


  

    
StatifierUI.Expression 
    



      
The completion source behind the expression-editing component: predicator's
own grammar vocabulary, plus the datamodel paths a host declares.
This module is pure and touches no LiveView, the same split
StatifierUI.Live.State gives the ops panes. StatifierUI.Live.ExpressionInput
renders what completions/2 returns; everything about what an author can
be offered is decided here, where it is testable without a browser and
without Phoenix.
Two sources, and only two
A completion is either a declared datamodel path - supplied by the caller,
because only the host knows its own datamodel - or a lexeme of the
predicator grammar, read from Predicator.Vocabulary (px-15q). Nothing is
invented here. An operator this module offered that the lexer does not accept
would be a second, drifting copy of the grammar, which is precisely the
duplication Predicator.Vocabulary was published to prevent.
The grammar half degrades
Predicator.Vocabulary is newer than the predicator releases this package
can resolve, so its absence is a supported state rather than a broken one: a
host on an older predicator gets its declared paths and no grammar entries,
and the component renders a plain input with a path list. The module is
reached through Application.get_env(:statifier_ui, :predicator_vocabulary, Predicator.Vocabulary) and guarded with Code.ensure_loaded?/1, so nothing
raises and nothing warns at compile time.
The picklist half
simple/2 answers a second question about a source string: not "what could
be typed next" but "can a row of dropdowns draw this at all". It reads
Predicator.Simple (px-84i), the upstream module that names the
picklist-renderable subset, and returns the clause rows a renderer walks.
The three answers Predicator.Simple.from_source/1 keeps apart are kept
apart here too, because an editor needs all three: source inside the subset,
a valid expression outside it, and text that is not an expression at all.
Collapsing the middle one into an error would tell an author their working
condition is broken.
Predicator.Simple is resolved the way Predicator.Vocabulary is, through
Application.get_env(:statifier_ui, :predicator_simple, Predicator.Simple),
but the guard on it is wider than a Code.ensure_loaded?/1:
simple_available?/0 also requires the resolved module to export
from_source/1, to_source/1, operators/1 and value_kind/1. A host on
an older predicator - or one that points that key at a module missing any of
the four - degrades every function this guard gates, exactly as
simple_available?/0's own documentation lists them: simple/2 answers
:outside for every source string, operators/1 answers [], and
source/2, value_source/2 and segments/1 answer :error. That is the
answer that makes the component fall back to its plain text input.
Shape
Every completion is a map with four keys:
	:label - what a completion list shows ("len(...)", "contains")
	:insert - the text written into the source at the caret
	:kind - "path", "function", or the px category of a lexeme
("comparison", "logical", ...), which is what a list groups by
	:detail - one line of prose, or nil when the source carries none

Examples
iex> StatifierUI.Expression.completions(["card.brand"])
...> |> Enum.find(&(&1.insert == "card.brand"))
%{label: "card.brand", insert: "card.brand", kind: "path", detail: "declared path"}

      


      
        Summary


  
    Types
  


    
      
        advisory()

      


        Something worth telling an author about a clause, and never a reason to
refuse one.



    


    
      
        candidate()

      


        One offer in a value dropdown, as the host declared it.



    


    
      
        completion()

      


        One offer: what to show, what to write, how to group it.



    


    
      
        connective()

      


        The connective joining a picklist's clause rows.



    


    
      
        declared_kind()

      


        A kind a host declares for a datamodel path, as the :path_types map carries
it: one of this module's own value_kind/0s, :number,
{:one_of, values} for a path whose values the host enumerates, or
{:shape, members} for one holding a structure whose members it names.



    


    
      
        operator()

      


        One entry in an operator dropdown, as Predicator.Simple.operators/1
answers it.



    


    
      
        row()

      


        One row of the picklist: everything a renderer needs to draw a
field / operator / value line, and nothing it would have to compute itself.



    


    
      
        value_kind()

      


        What kind of value a clause row holds, which is what decides its operator
list and its value control.



    





  
    Functions
  


    
      
        completions(candidates \\ [], opts \\ [])

      


        Every completion available to an expression field: the declared paths first,
then the grammar.



    


    
      
        datalist(completions)

      


        The subset a native <datalist> can usefully offer: the word-shaped
completions.



    


    
      
        operators(value_kind)

      


        The operators a picklist offers beside a value of the given kind, read from
Predicator.Simple.operators/1.



    


    
      
        relative_date_candidates()

      


        The relative dates offered beside a path a host declared :date or
:datetime.



    


    
      
        segments(path)

      


        The path segments a declared datamodel path parses to.



    


    
      
        simple(source, opts \\ [])

      


        Classifies a source string against the picklist-renderable subset.



    


    
      
        simple_available?()

      


        Whether the resolved predicator exposes a usable Predicator.Simple.



    


    
      
        source(rows, connective)

      


        Writes a source string back from the rows simple/2 returned.



    


    
      
        value_candidates(candidates, path)

      


        The values a host offers for one clause path, normalized.



    


    
      
        value_source(op, value)

      


        The source text one clause value is written as, on its own.



    


    
      
        vocabulary_available?()

      


        Whether the resolved predicator exposes Predicator.Vocabulary.



    





      


      
        Types


        


  
    
      
    
    
      advisory()



        
          
        

    

  


  

      

          @type advisory() :: %{
  severity: :info,
  reason: :value_kind | :operator,
  message: String.t()
}


      


Something worth telling an author about a clause, and never a reason to
refuse one.
:reason is :value_kind when the value in the source is not of the kind
the host declared for the path, read through the operator, and :operator
when the operator in the source is one the declared kind's list does not
offer - which is the very condition that keeps it offered anyway.
:contains never raises the second one: it takes its collection on the
left, so the path's declared kind says nothing about whether it belongs.
An advisory is :info and only :info. ADR-0007 rules out refusing or
rewriting an author's expression, so a declaration that disagrees with the
source is reported and nothing else.

  



  
    
      
    
    
      candidate()



        
          
        

    

  


  

      

          @type candidate() :: %{label: String.t(), value: term()}


      


One offer in a value dropdown, as the host declared it.

  



  
    
      
    
    
      completion()



        
          
        

    

  


  

      

          @type completion() :: %{
  label: String.t(),
  insert: String.t(),
  kind: String.t(),
  detail: String.t() | nil
}


      


One offer: what to show, what to write, how to group it.

  



  
    
      
    
    
      connective()



        
          
        

    

  


  

      

          @type connective() :: :and | :or | nil


      


The connective joining a picklist's clause rows.
nil for a single row, which is joined to nothing - the same invariant
Predicator.Simple carries.

  



  
    
      
    
    
      declared_kind()



        
          
        

    

  


  

      

          @type declared_kind() ::
  value_kind()
  | :number
  | {:one_of, [candidate() | term()]}
  | {:shape, [StatifierDatamodel.Types.member()]}


      


A kind a host declares for a datamodel path, as the :path_types map carries
it: one of this module's own value_kind/0s, :number,
{:one_of, values} for a path whose values the host enumerates, or
{:shape, members} for one holding a structure whose members it names.
{:one_of, _}, :number and {:shape, _} are the caller's tags rather than
grammar kinds - they are the vocabulary a datamodel document uses, not ones
Predicator.Vocabulary names.
For {:one_of, _} the operators offered beside one are the operators of the
kind its own values are: binaries are :string, integers :integer, floats
:float, booleans :boolean, and an empty or mixed list falls back to
:string. Inferring from the host's own values keeps that judgement to
arithmetic over data the host supplied, rather than to a table about the
grammar.
:number is StatifierDatamodel.Index.path_types/1's own tag: a datamodel
document declares integer and decimal and the projection answers
:number for both, because the expression language draws no line between
them either. It is admitted here rather than translated at the seam so that
the projection's map is a :path_types map as it stands - the same map,
whether a host hands over its document or the projection of it. Nothing else
changes: :number is already the grammar's own word, so it asks for the same
operators :integer and :float ask for, and it compares equal to both.
{:shape, members} is StatifierDatamodel.Types.t/0's inline arm, carried
here as sd spells it - %{name:, type:, required?:} per member, and a
member's own type is a type expression again, so a shape nests. It is the
one entry a document cannot write: sd's amendment gives an inline shape no
document spelling, so StatifierDatamodel.Index.path_types/1 never answers
one and a path carries it only when a consumer holding a structural value the
host never declared - statifier_blocks' environment, or a host with its own
reader - puts it in the map itself.
A shape describes a structure, not a value the grammar compares, so at the
path that holds it a shape declares nothing: the row offers the operators and
the control an undeclared path offers, and raises no advisory. It says its
whole piece one segment down. A read of card.brand where card is declared
a shape is typed by the brand member, member-wise, exactly as though the
host had declared card.brand directly - and an exact entry for the longer
path still wins, because a host that spelled it out has said the more
specific thing.
A member's required? is the shape's promise, and it decides nothing here.
An unpromised member is still a path an author may read, and an editor that
hid it would be refusing a read the expression language allows; so a member
is found by name whether the shape promises it or not, and the promise is
carried rather than consulted. Deciding what an absent value does is the read
check's job (StatifierDatamodel.Types.satisfies?/3), and it is not this
module's.

  



  
    
      
    
    
      operator()



        
          
        

    

  


  

      

          @type operator() :: %{
  op: atom(),
  lexeme: String.t(),
  label: String.t(),
  detail: String.t() | nil
}


      


One entry in an operator dropdown, as Predicator.Simple.operators/1
answers it.
:op is the atom a clause is built with and :lexeme is the source
spelling Predicator.Simple.to_source/1 writes for it - the two halves
that have to agree, and the reason a picklist can offer an operator
without spelling one itself. :label is the grammar's own display phrase
("is at least" for ">="), a UI string that is never stored, and
:detail its one-line description, or nil when Predicator.Vocabulary
is not resolvable.

  



  
    
      
    
    
      row()



        
          
        

    

  


  

      

          @type row() :: %{
  path: String.t(),
  segments: [tuple()],
  op: atom(),
  op_label: String.t(),
  value: term(),
  value_kind: value_kind(),
  declared_kind: declared_kind() | nil,
  control_kind: value_kind(),
  value_source: String.t(),
  operators: [operator()],
  candidates: [candidate()],
  advisories: [advisory()]
}


      


One row of the picklist: everything a renderer needs to draw a
field / operator / value line, and nothing it would have to compute itself.
:segments and :value are Predicator.Simple's own structural forms, kept
so a renderer can hand an edited row straight back to
Predicator.Simple.to_ast/1; :path, :op_label, and :value_source are
the same three things spelled the way the source spells them.
:op_label is therefore a source spelling, which is the one place in this
module where "label" means the opposite of what it means next door: on
operator/0 :label is the grammar's display phrase and :lexeme is the
spelling. A dropdown draws operator/0's :label; :op_label is what
the expression carries.
:value_kind is what the value in the source is; :declared_kind is what
the host said the path holds, or nil when it said nothing; and
:control_kind is the one a renderer picks a control from. The three are
kept apart because they answer different questions and can disagree: a
declaration decides which operators are offered, but it never decides the
shape of a control, because a control that wrote a shape the source does not
have would rewrite the author's expression. When they disagree,
:advisories says so and nothing is changed.

  



  
    
      
    
    
      value_kind()



        
          
        

    

  


  

      

          @type value_kind() ::
  :integer
  | :float
  | :boolean
  | :string
  | :date
  | :datetime
  | :duration
  | :relative_date
  | {:list, value_kind() | nil}


      


What kind of value a clause row holds, which is what decides its operator
list and its value control.
A list carries the kind of its members, or nil when it is empty.
These are the shapes a clause value takes, which is not the vocabulary
Predicator.Vocabulary.value_kinds/0 names: it has one :number where
this has :integer and :float, and no :relative_date at all.
operators/1 translates between the two, and nothing else needs to.

  


        

      

      
        Functions


        


    

    

  
    
      
    
    
      completions(candidates \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec completions(
  [String.t()],
  keyword()
) :: [completion()]


      


Every completion available to an expression field: the declared paths first,
then the grammar.
candidates is the declared datamodel path list - what
StatifierBlocks.Datamodel.candidates/3 returns, arriving through the
expression_component seam as :candidates. Paths lead because they are the
ones an author cannot look up.
opts is passed through to Predicator.Vocabulary.functions/1, so a host
with its own Predicator.FunctionProvider modules offers exactly the
functions its own contexts will accept.
Examples
iex> StatifierUI.Expression.completions() |> Enum.any?(&(&1.insert == ">="))
true

iex> StatifierUI.Expression.completions([], builtins: false)
...> |> Enum.any?(&(&1.kind == "function"))
false

  



  
    
      
    
    
      datalist(completions)



        
          
        

    

  


  

      

          @spec datalist([completion()]) :: [completion()]


      


The subset a native <datalist> can usefully offer: the word-shaped
completions.
A <datalist> filters its options against the whole field value, and it
cannot insert at a caret. Offering "::" or "(" through one is noise, so
the no-JavaScript affordance carries paths, keywords, and function names and
leaves the symbol operators to the hook.
Examples
iex> StatifierUI.Expression.completions() |> StatifierUI.Expression.datalist()
...> |> Enum.any?(&(&1.insert == "::"))
false

  



  
    
      
    
    
      operators(value_kind)



        
          
        

    

  


  

      

          @spec operators(value_kind()) :: [operator()]


      


The operators a picklist offers beside a value of the given kind, read from
Predicator.Simple.operators/1.
Eligibility is the grammar's answer, not this module's: which operators are
worth offering beside a date as opposed to a number is decided by the
:value_kinds predicator stamps on its own operator entries, so an operator
the lexer would reject - or one the grammar does not admit for this kind of
value - cannot be offered here. Until px-84i landed that function there was
a table here instead, and ADR-0007's 2026-09-04 amendment - accepted
2026-09-05 - named it as the one local exception; delegating closes it.
:op builds the clause, :lexeme is the spelling the expression will
carry, :label is the display phrase, and :detail is the grammar's
one-line description, or nil when Predicator.Vocabulary is not
resolvable.
Empty when simple_available?/0 is false, for the same reason simple/2
answers :outside: there is nothing truthful to offer. An atom the @spec
does not admit is handed to upstream unchanged rather than rejected here, so
one that happens to name a Predicator.Vocabulary kind - :number,
:list - gets the grammar's answer for that kind, and any other atom raises
there. The raise is upstream's own stance and the right one: an empty list
would say "no operators here" about a kind that does not exist.
Examples
iex> StatifierUI.Expression.operators(:boolean) |> Enum.map(& &1.op)
[:equal_equal, :strict_eq, :ne, :strict_ne, :contains]

iex> StatifierUI.Expression.operators({:list, :string}) |> Enum.map(& &1.lexeme)
["IN"]

iex> StatifierUI.Expression.operators(:integer) |> Enum.find(&(&1.op == :gte))
%{op: :gte, lexeme: ">=", label: "is at least", detail: "Greater than or equal to"}

  



  
    
      
    
    
      relative_date_candidates()



        
          
        

    

  


  

      

          @spec relative_date_candidates() :: [candidate()]


      


The relative dates offered beside a path a host declared :date or
:datetime.
A date declaration carries no value list of its own the way {:one_of, _}
does, and a date field with only a free-text control asks an author to spell
a grammar they should not have to know. So a small fixed set is offered
instead. Which dates those are is presentation, which ADR-0007's picklist
amendment leaves to the component rather than to the record; the set lives
here rather than in the component so it is testable without a browser, and a
host wanting different ones supplies :value_candidates for the path, which
wins.
Every entry is checked against Predicator.Simple.duration_units/0 before it
is offered, so a unit the resolved grammar does not know is dropped rather
than written into a source string the writer would refuse.
Empty when simple_available?/0 is false, and empty when the resolved module
predates duration_units/0 - that function is deliberately not added to
simple_available?/0's four-export guard, because a predicator that can
classify and write should lose the offered dates, not the whole picklist.
Examples
iex> StatifierUI.Expression.relative_date_candidates() |> Enum.map(& &1.label)
["1d ago", "7d ago", "30d ago", "90d ago", "7d from now", "30d from now"]

  



  
    
      
    
    
      segments(path)



        
          
        

    

  


  

      

          @spec segments(String.t()) :: {:ok, [tuple()]} | :error


      


The path segments a declared datamodel path parses to.
A picklist's field dropdown offers the paths a host declared, as strings.
Swapping a clause onto one of them needs that path in the structural form a
clause carries, and the only honest way to get there is predicator's own
parser - a path split on dots here would read account['tags'] wrong and
would be a second parser besides.
:error for a string that is not a path, and for every string when
Predicator.Simple is not resolvable.
Examples
iex> StatifierUI.Expression.segments("card.brand")
{:ok, [root: "card", property: "brand"]}

iex> StatifierUI.Expression.segments("amount >= 500")
:error

  



    

  
    
      
    
    
      simple(source, opts \\ [])



        
          
        

    

  


  

      

          @spec simple(
  String.t(),
  keyword()
) :: {:ok, [row()], connective()} | :outside | {:error, term()}


      


Classifies a source string against the picklist-renderable subset.
Three answers, and they are three different questions:
	{:ok, rows, connective} - inside the subset. rows is one row/0 per
clause and connective is nil for a single row, :and or :or for two
or more.
	:outside - a valid expression a picklist cannot draw. Offer the text
editor; this is not an error.
	{:error, error} - the source does not parse, carrying predicator's own
parse error with the position of the failure.

opts takes :value_candidates - a map from a clause's :path to the
values a host offers for it, as candidate/0 maps or bare strings. Only
the host knows its own value sets, so nothing is inferred here; a path with
no entry gets an empty list and the renderer falls back to a free-text value
control.
opts also takes :path_types - a map from a clause's :path to the
declared_kind/0 the host declares for it. A declaration decides which
operators the row offers, asked of the grammar exactly as an observed kind
is; it fills the candidate list for a {:one_of, _} path that
:value_candidates says nothing about, and offers
relative_date_candidates/0 for a :date or :datetime one. It never
decides a control whose shape the source does not have, and it never
rewrites, coerces, or refuses anything: a declaration the source disagrees
with lands in :advisories. A path with no entry behaves exactly as it did
before there was a map at all.
An entry may also be {:shape, members} - sd's inline arm, which a consumer
builds and no document spells. A read into one is typed by the member it
names, member-wise and through nesting, so card.brand takes the brand
member's type where card is declared a shape; an exact entry for the longer
path still wins. At the path holding the shape itself nothing is declared:
a structure is not a kind the grammar compares, so the row offers what an
undeclared path offers and raises no advisory.
Only the host knows its own datamodel, so nothing is read from one here.
The caller builds the map - statifier_blocks, or any host with a datamodel
document to read - which is why this package takes no dependency on one.
When simple_available?/0 is false - the resolved predicator has no
Predicator.Simple, or the module the :predicator_simple key points at
does not export all four of from_source/1, to_source/1, operators/1
and value_kind/1 - every source string answers :outside. That is a degraded
answer rather than a wrong one: the component renders the text input it
would render for an unsupported expression.
Examples
iex> {:ok, [row], nil} = StatifierUI.Expression.simple("plan == 'pro'")
iex> {row.path, row.op, row.value_source}
{"plan", :equal_equal, "'pro'"}

iex> {:ok, rows, connective} = StatifierUI.Expression.simple("status == 'active' AND amount >= 500")
iex> {length(rows), connective}
{2, :and}

iex> StatifierUI.Expression.simple("status == 'active' AND (amount >= 500 OR plan == 'pro')")
:outside

iex> {:error, error} = StatifierUI.Expression.simple("amount >= >=")
iex> error.position
{1, 11}

iex> {:ok, [row], nil} =
...>   StatifierUI.Expression.simple("step in ['payment', 'review']",
...>     value_candidates: %{"step" => ["payment", "review", "confirmation"]}
...>   )
iex> {row.value_kind, Enum.map(row.candidates, & &1.value)}
{{:list, :string}, ["payment", "review", "confirmation"]}

iex> {:ok, [row], nil} =
...>   StatifierUI.Expression.simple("plan == 'pro'", path_types: %{"plan" => :boolean})
iex> {row.control_kind, Enum.map(row.operators, & &1.lexeme)}
{:boolean, ["==", "===", "!=", "!==", "CONTAINS"]}

iex> {:ok, [row], nil} =
...>   StatifierUI.Expression.simple("amount >= 500", path_types: %{"amount" => :string})
iex> Enum.map(row.advisories, & &1.reason)
[:value_kind]

iex> {:ok, [row], nil} =
...>   StatifierUI.Expression.simple("card.brand == 'visa'",
...>     path_types: %{
...>       "card" => {:shape, [%{name: "brand", type: :string, required?: false}]}
...>     }
...>   )
iex> {row.declared_kind, row.control_kind, row.advisories}
{:string, :string, []}

  



  
    
      
    
    
      simple_available?()



        
          
        

    

  


  

      

          @spec simple_available?() :: boolean()


      


Whether the resolved predicator exposes a usable Predicator.Simple.
The counterpart to vocabulary_available?/0, and the same distinction: a
component stamps it so a host can tell "this expression is outside the
subset" from "this predicator cannot answer the question".
Usable is four exports, not one loaded module: from_source/1,
to_source/1, operators/1 and value_kind/1 all have to be there. Under
the ~> 9.4 requirement that is inert, since every admitted predicator
carries all four; it is a host overriding :predicator_simple that the
condition measures, and a stub exporting three of the four reads as
unavailable - which is why the fourth joined the guard when this module
started asking upstream what kind a value is. Every
function this guard gates then degrades together: simple/2 to :outside,
operators/1 to [], and source/2, value_source/2 and segments/1 to
:error. A picklist is lost silently, so a host stubbing this module is
stubbing the whole surface.
Examples
iex> is_boolean(StatifierUI.Expression.simple_available?())
true

  



  
    
      
    
    
      source(rows, connective)



        
          
        

    

  


  

      

          @spec source([row() | {[tuple()], atom(), term()}], connective()) ::
  {:ok, String.t()} | :error


      


Writes a source string back from the rows simple/2 returned.
The write half of the same round trip: simple/2 reads source into rows and
this reads rows back into source, both through Predicator.Simple, so a
picklist never has to spell an operator, a quote, or a connective itself.
That is what makes the rendered dropdowns a view of the source text rather
than a second representation of the condition - a renderer edits a row's
:segments, :op, or :value, asks for the source, and stores the string
it gets back.
:error when Predicator.Simple is not resolvable, or when rows is
empty: there is no source string to write, and inventing one would be the
duplication this module exists to avoid.
Examples
iex> {:ok, rows, connective} =
...>   StatifierUI.Expression.simple("status == 'active' AND amount >= 500")
iex> StatifierUI.Expression.source(rows, connective)
{:ok, "status == 'active' AND amount >= 500"}

iex> {:ok, [row], nil} = StatifierUI.Expression.simple("plan == 'pro'")
iex> StatifierUI.Expression.source([%{row | value: {:string, "free", :single}}], nil)
{:ok, "plan == 'free'"}

iex> StatifierUI.Expression.source([], nil)
:error

  



  
    
      
    
    
      value_candidates(candidates, path)



        
          
        

    

  


  

      

          @spec value_candidates(
  %{optional(String.t()) => [candidate() | String.t()]},
  String.t()
) :: [
  candidate()
]


      


The values a host offers for one clause path, normalized.
candidates is simple/2's :value_candidates map. An entry may be a
candidate/0 map or a bare string, because a declared path list is
usually already a list of strings and making a caller wrap each one buys
nothing.
simple/2 folds this into every row it returns. It is public because a
renderer adding a new row has a path with no clause behind it yet, and
still needs its value list.
Examples
iex> StatifierUI.Expression.value_candidates(%{"step" => ["payment", "review"]}, "step")
[%{label: "payment", value: "payment"}, %{label: "review", value: "review"}]

iex> StatifierUI.Expression.value_candidates(%{}, "plan")
[]

  



  
    
      
    
    
      value_source(op, value)



        
          
        

    

  


  

      

          @spec value_source(atom(), term()) :: {:ok, String.t()} | :error


      


The source text one clause value is written as, on its own.
source/2 covers every edit a renderer makes to a whole expression. This
covers the one case it cannot: a control that has to compose a value - a
free-text field that types into a quoted string, a multi-select that builds
a list - needs the spellings of the pieces, and asking for them here keeps
them coming from Predicator.Simple.to_source/1 rather than from a quoting
rule written a second time in JavaScript.
op is the operator the value sits beside, because :in is the one
operator whose right-hand side is a list.
Examples
iex> StatifierUI.Expression.value_source(:equal_equal, {:string, "pro", :single})
{:ok, "'pro'"}

iex> StatifierUI.Expression.value_source(:gte, {:integer, 500})
{:ok, "500"}

iex> StatifierUI.Expression.value_source(:in, {:list, [{:string, "payment", :single}]})
{:ok, "['payment']"}

  



  
    
      
    
    
      vocabulary_available?()



        
          
        

    

  


  

      

          @spec vocabulary_available?() :: boolean()


      


Whether the resolved predicator exposes Predicator.Vocabulary.
The component stamps this on the rendered input so a host - or a test - can
tell "no grammar completions offered" from "grammar completions offered and
none matched".
Examples
iex> is_boolean(StatifierUI.Expression.vocabulary_available?())
true

  


        

      


  

    
StatifierUI.Fixtures 
    



      
Example data a host supplies for a chart: named scenario datamodels, example
event payloads, and named datasets for evaluating expressions (ADR-0003,
ADR-0006).
A fixture bundle is a set of maps:
	scenarios - a scenario name (for example "within-budget-account")
mapped to a complete example of the host-supplied datamodel for that
situation.
	events - an event name (for example "authorize.approved") mapped to
a sample _event.data payload for that event.
	datasets - a dataset name mapped to a situation for evaluating a
free-standing expression against.

A scenario and a dataset are not the same thing, even though both are
string-keyed example data. A scenario is a complete example of the
host-supplied datamodel for running a chart; it stands in for the whole
state a chart would actually see. A dataset exists only to evaluate
expressions and may be as small as the expression needs - a two-key map
naming just the variables a single guard reads, with nothing else a real
chart run would carry. ADR-0006 keeps datasets separate from scenarios
rather than asking a scenario to double as both, so a dataset can stay
minimal and a scenario can stay a faithful example.
Two delivery paths converge on this one struct: a host module implementing
StatifierUI.Fixtures.Source (from_source/1), and a JSON sidecar next to
a chart (a later phase's loader). Every consumer downstream of either path
is indifferent to which one produced the struct.
new/1 validates rather than raises: scenario datamodels must have string
keys at every level, so a fixture that would blow up deep inside the engine
is instead rejected at load time. Event payloads are preserved verbatim,
including the three-way :undefined / nil / map distinction predicator's
_event.data semantics require.
Scenario validation is deliberately stricter than the engine's, not a
mirror of it. Statifier.MachineState.new/2 rejects only atom keys that
are not booleans, so it accepts an integer or boolean key; this rejects
every key that is not a string. The reason is convergence: a JSON object
key is always a string, so a scenario a behaviour source could supply but
a sidecar could never express would break the one-struct guarantee
ADR-0003 rests on. Rejecting it in both paths keeps them interchangeable.
A dataset is validated exactly as a scenario is - string keys at every
depth, for the same convergence reason - so a predicator duration cannot
appear inside a dataset either: it decodes to a bare atom-keyed map, and
the same rule that rejects it inside a scenario
(test/support/fixtures/tagged_source.ex) rejects it here.
expressions is the fourth map: an expression name mapped to a
free-standing predicator "source" string and an optional "expect" map
of expected results, keyed by dataset name. Unlike a scenario or a dataset,
an expression entry is not walked for string keys - it is validated only
for the shape ADR-0006 fixes (a "source" string, an "expect" map with
binary keys), because its expect values are predicator values in their
own right and a duration is a legal one there, unlike inside a datamodel.
An absent "expect" entry for a dataset name means no expectation is
stated for that dataset - not that the expression is expected to be
undefined against it - and expect/3 returns :error for both that case
and an unknown expression name, since neither is a bundle error.

      


      
        Summary


  
    Types
  


    
      
        datamodel()

      


        An example datamodel: string keys at every level.



    


    
      
        dataset_name()

      


        The name of a fixture dataset.



    


    
      
        diagnostic()

      


        A diagnostic surfaced while loading a fixture bundle. path is the key
path inside the bundle; source is the file it came from, or nil for a
bundle that never was a file.



    


    
      
        event_name()

      


        The name of a fixture event, matching an SCXML event name.



    


    
      
        expression()

      


        A free-standing expression fixture: a predicator "source" string and an
optional "expect" map keyed by dataset name (ADR-0006). Keys beyond those
two are preserved verbatim.



    


    
      
        expression_name()

      


        The name of a fixture expression.



    


    
      
        scenario_name()

      


        The name of a fixture scenario.



    


    
      
        t()

      


    





  
    Functions
  


    
      
        dataset(fixtures, name)

      


        Fetches a dataset by name.



    


    
      
        dataset_names(fixtures)

      


        Dataset names, sorted (ADR-0005's canonical-order rule).



    


    
      
        event(fixtures, name)

      


        Fetches an event's sample payload by name. Returns :error when the event
has no fixture, distinct from an event whose fixture value is nil or
:undefined.



    


    
      
        event_names(fixtures)

      


        Event names, sorted (ADR-0005's canonical-order rule).



    


    
      
        expect(fixtures, expression_name, dataset_name)

      


        Fetches the expected result stated for expression_name against
dataset_name.



    


    
      
        expression(fixtures, name)

      


        Fetches an expression by name.



    


    
      
        expression_names(fixtures)

      


        Expression names, sorted (ADR-0005's canonical-order rule).



    


    
      
        from_source(module)

      


        Builds a validated fixture bundle from a StatifierUI.Fixtures.Source
module.



    


    
      
        new(opts \\ [])

      


        Builds a validated fixture bundle from :scenarios, :events,
:datasets, and :expressions options.



    


    
      
        scenario(fixtures, name)

      


        Fetches a scenario's datamodel by name.



    


    
      
        scenario_names(fixtures)

      


        Scenario names, sorted (ADR-0005's canonical-order rule).



    





      


      
        Types


        


  
    
      
    
    
      datamodel()



        
          
        

    

  


  

      

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


      


An example datamodel: string keys at every level.

  



  
    
      
    
    
      dataset_name()



        
          
        

    

  


  

      

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


      


The name of a fixture dataset.

  



  
    
      
    
    
      diagnostic()



        
          
        

    

  


  

      

          @type diagnostic() :: %{
  kind: atom(),
  message: String.t(),
  path: [String.t()],
  source: Path.t() | nil
}


      


A diagnostic surfaced while loading a fixture bundle. path is the key
path inside the bundle; source is the file it came from, or nil for a
bundle that never was a file.

  



  
    
      
    
    
      event_name()



        
          
        

    

  


  

      

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


      


The name of a fixture event, matching an SCXML event name.

  



  
    
      
    
    
      expression()



        
          
        

    

  


  

      

          @type expression() :: %{required(String.t()) => term()}


      


A free-standing expression fixture: a predicator "source" string and an
optional "expect" map keyed by dataset name (ADR-0006). Keys beyond those
two are preserved verbatim.

  



  
    
      
    
    
      expression_name()



        
          
        

    

  


  

      

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


      


The name of a fixture expression.

  



  
    
      
    
    
      scenario_name()



        
          
        

    

  


  

      

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


      


The name of a fixture scenario.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierUI.Fixtures{
  datasets: %{optional(dataset_name()) => datamodel()},
  diagnostics: [diagnostic()],
  events: %{optional(event_name()) => term()},
  expressions: %{optional(expression_name()) => expression()},
  scenarios: %{optional(scenario_name()) => datamodel()}
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      dataset(fixtures, name)



        
          
        

    

  


  

      

          @spec dataset(t(), dataset_name()) :: {:ok, datamodel()} | :error


      


Fetches a dataset by name.

  



  
    
      
    
    
      dataset_names(fixtures)



        
          
        

    

  


  

      

          @spec dataset_names(t()) :: [dataset_name()]


      


Dataset names, sorted (ADR-0005's canonical-order rule).

  



  
    
      
    
    
      event(fixtures, name)



        
          
        

    

  


  

      

          @spec event(t(), event_name()) :: {:ok, term()} | :error


      


Fetches an event's sample payload by name. Returns :error when the event
has no fixture, distinct from an event whose fixture value is nil or
:undefined.

  



  
    
      
    
    
      event_names(fixtures)



        
          
        

    

  


  

      

          @spec event_names(t()) :: [event_name()]


      


Event names, sorted (ADR-0005's canonical-order rule).

  



  
    
      
    
    
      expect(fixtures, expression_name, dataset_name)



        
          
        

    

  


  

      

          @spec expect(t(), expression_name(), dataset_name()) :: {:ok, term()} | :error


      


Fetches the expected result stated for expression_name against
dataset_name.
Returns :error both when expression_name names no expression and when
the expression exists but states no expectation for dataset_name - an
absent expect key means no expectation is stated (ADR-0006), which is not
an error condition, so the two cases are deliberately not distinguished.

  



  
    
      
    
    
      expression(fixtures, name)



        
          
        

    

  


  

      

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


      


Fetches an expression by name.

  



  
    
      
    
    
      expression_names(fixtures)



        
          
        

    

  


  

      

          @spec expression_names(t()) :: [expression_name()]


      


Expression names, sorted (ADR-0005's canonical-order rule).

  



  
    
      
    
    
      from_source(module)



        
          
        

    

  


  

      

          @spec from_source(module()) :: {:ok, t()} | {:error, term()}


      


Builds a validated fixture bundle from a StatifierUI.Fixtures.Source
module.
Calls module.scenarios() and module.example_events(), and - when the
module implements the optional datasets/0 and expressions/0 callbacks -
module.datasets() and module.expressions(), and routes all of them
through new/1, so this path and the sidecar loader share exactly one
validation implementation. Returns {:error, {:not_a_source, module}} when
module does not implement the behaviour.

  



    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

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


      


Builds a validated fixture bundle from :scenarios, :events,
:datasets, and :expressions options.
All four options default to %{}. Returns {:error, reason} rather than
raising when a scenario, event, or dataset key is not a string, when a
scenario or dataset datamodel is not a map, or when one contains a
non-string key at any depth. A non-string key found inside a datamodel is
reported as {:invalid_key, key, path}, where path starts with the
scenario or dataset name - or, when the offending map is a predicator
duration, as {:duration_in_scenario, path} or {:duration_in_dataset, path}, which says why rather than naming a unit key the author never
wrote.
Examples
iex> StatifierUI.Fixtures.new(scenarios: %{"within-budget-account" => %{"currency" => "USD"}})
{:ok, %StatifierUI.Fixtures{scenarios: %{"within-budget-account" => %{"currency" => "USD"}}}}

  



  
    
      
    
    
      scenario(fixtures, name)



        
          
        

    

  


  

      

          @spec scenario(t(), scenario_name()) :: {:ok, datamodel()} | :error


      


Fetches a scenario's datamodel by name.

  



  
    
      
    
    
      scenario_names(fixtures)



        
          
        

    

  


  

      

          @spec scenario_names(t()) :: [scenario_name()]


      


Scenario names, sorted (ADR-0005's canonical-order rule).

  


        

      


  

    
StatifierUI.Fixtures.Bundle 
    



      
A fixture bundle that travels with one reusable chart fragment rather than
with a whole chart: the ADR-0003/ADR-0006 bundle plus the fragment's name
and a record of where it was loaded from.
ADR-0003 pairs a bundle with a chart - authorization.scxml carries
authorization.fixtures.json beside it. An embedder composing charts from a
palette of reusable fragments has no such file to sit beside: the fragment
is a module in the host's code or an entry in a palette, and the chart it
eventually lands in does not exist yet. This module is the same contract
addressed by fragment name instead of by chart path, so each palette entry
can carry its own executable examples and surface a per-fragment "test this
step" panel.
Nothing here is a new fixture shape. A bundle's fixtures field is exactly
the StatifierUI.Fixtures struct both ADR-0003 delivery paths already
produce, and every spelling below routes through StatifierUI.Fixtures.new/1
or StatifierUI.Fixtures.Sidecar.from_json/2 for validation. What this
record adds is identity (which fragment these examples belong to),
provenance (which module or file they came from), and discovery (finding
every fragment's bundle across a palette or a directory).
The convention
A fragment supplies its bundle in one of four spellings, and load/3
accepts all four:
	Spelling	Recognized by	Validated through
	%StatifierUI.Fixtures{}	the struct	already validated at construction
	%{scenarios: ..., events: ..., datasets: ..., expressions: ...}	atom top-level keys	StatifierUI.Fixtures.new/1
	%{"version" => 1, "datasets" => ...}	string top-level keys	StatifierUI.Fixtures.Sidecar.from_json/2
	"path/to/step.fixtures.json"	a binary path	StatifierUI.Fixtures.Sidecar.load/1

The atom-vs-string top-level key is the whole discriminator, and it is not
an accident of implementation: atom keys are the Elixir spelling a host
writes by hand in a module, string keys are the JSON spelling that survives
a file, and ADR-0003 requires both paths to converge on one struct rather
than one path to be primary. A map mixing the two is rejected as
{:mixed_bundle_keys, name} instead of guessed at.
Unknown top-level keys are treated differently by spelling, deliberately.
The JSON spelling keeps the sidecar's ignore-unknown-keys discipline
(ADR-0006): a file written by a newer producer must still load. The Elixir
spelling rejects an unknown atom key as {:unknown_bundle_key, name, key},
because an atom key in a host's own module is compiled code the author is
looking at, and a silently ignored :datsets typo there is a bundle that
reports zero datasets and no reason why. Forward compatibility is a
property of a wire format, not of a function call.
A fragment that ships no examples at all is not an error anywhere in this
module. discover/2 reports it as without, never as a failure.
Discovery
Two discovery paths, mirroring the two delivery paths:
	discover/2 walks a palette - a map or list of {name, module} pairs -
and loads each module's bundle callback (fixtures/0 by default,
:callback to name another). This is the host-application path.
	discover_dir/2 walks a directory of *.fixtures.json files and names
each bundle after its file (authorize.fixtures.json becomes "authorize").
This is the corpus and CLI path, and it is what lets a palette of
fragments travel as files with no host code around them.

Neither raises and neither is all-or-nothing: one fragment's malformed
bundle is reported against that fragment's name and the rest still load,
because a palette is exactly the setting where the alternative - one bad
entry hiding every good one - is least useful.
This module names no block, palette, or fragment type of its own and takes
no dependency on any package that defines one. It calls a zero-arity
callback on whatever modules it is handed, which is all a bundle convention
needs to be.
Rendering
StatifierUI.Fixtures.Bundle.Markdown renders a bundle as its truth table
plus its expectation results - the per-fragment test panel - and
StatifierUI.Kino.test_panel/2 wraps that for a Livebook cell.

      


      
        Summary


  
    Types
  


    
      
        discovery()

      


        What discover/2 and discover_dir/2 found.



    


    
      
        name()

      


        The fragment a bundle belongs to: a palette entry name or a file basename.



    


    
      
        origin()

      


        Where a bundle came from. {:module, mod} for a palette entry's callback,
{:sidecar, path} for a file, :inline for a term handed straight to
load/3.



    


    
      
        t()

      


    





  
    Functions
  


    
      
        by_name(map)

      


        Every bundle in discovery, keyed by name.



    


    
      
        discover(palette, opts \\ [])

      


        Loads the bundle every entry of palette ships.



    


    
      
        discover_dir(dir, opts \\ [])

      


        Loads every *.fixtures.json file directly inside dir, naming each
bundle after its file: authorize.fixtures.json becomes "authorize".



    


    
      
        empty?(bundle)

      


        Whether the bundle carries anything at all to evaluate.



    


    
      
        load(name, term, opts \\ [])

      


        Builds a bundle named name from term, in any of the four spellings
above.



    


    
      
        load!(name, term, opts \\ [])

      


        Like load/3 but raises ArgumentError on failure.



    


    
      
        name_from_path(path)

      


        Derives a bundle name from a sidecar filename:
"authorize.fixtures.json" becomes "authorize".



    





      


      
        Types


        


  
    
      
    
    
      discovery()



        
          
        

    

  


  

      

          @type discovery() :: %{bundles: [t()], without: [name()], errors: [{name(), term()}]}


      


What discover/2 and discover_dir/2 found.
bundles are the ones that loaded, sorted by name. without names the
entries that ship no bundle at all - an absence, not a failure. errors
pairs a name with the reason its bundle did not load.

  



  
    
      
    
    
      name()



        
          
        

    

  


  

      

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


      


The fragment a bundle belongs to: a palette entry name or a file basename.

  



  
    
      
    
    
      origin()



        
          
        

    

  


  

      

          @type origin() :: {:module, module()} | {:sidecar, Path.t()} | :inline


      


Where a bundle came from. {:module, mod} for a palette entry's callback,
{:sidecar, path} for a file, :inline for a term handed straight to
load/3.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierUI.Fixtures.Bundle{
  diagnostics: [StatifierUI.Fixtures.diagnostic()],
  fixtures: StatifierUI.Fixtures.t(),
  name: name(),
  origin: origin()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      by_name(map)



        
          
        

    

  


  

      

          @spec by_name(discovery()) :: %{optional(name()) => t()}


      


Every bundle in discovery, keyed by name.
A convenience for a consumer that holds a palette by name and wants the
matching bundle without scanning the list.

  



    

  
    
      
    
    
      discover(palette, opts \\ [])



        
          
        

    

  


  

      

          @spec discover(
  %{optional(name()) => module()} | [{name(), module()}],
  keyword()
) :: discovery()


      


Loads the bundle every entry of palette ships.
palette is a map or list of {name, module} pairs - a palette of
fragment types, however the caller happens to hold it. For each entry, when
the module exports the bundle callback it is called and its return value
goes through load/3; when it does not, the entry is reported under
without.
Options:
	:callback - the zero-arity function to call. Defaults to :fixtures.

Never raises: a module whose callback itself raises is reported as
{:bundle_callback_raised, exception} against its name, because one
fragment's broken examples must not take down the panel for every other
fragment in the palette.

  



    

  
    
      
    
    
      discover_dir(dir, opts \\ [])



        
          
        

    

  


  

      

          @spec discover_dir(
  Path.t(),
  keyword()
) :: {:ok, discovery()} | {:error, term()}


      


Loads every *.fixtures.json file directly inside dir, naming each
bundle after its file: authorize.fixtures.json becomes "authorize".
The directory is not walked recursively - a palette directory is a flat
list of fragments, and a nested one is a second palette, not a deeper part
of this one.
A missing or unreadable directory is {:error, reason}; a directory that
exists and holds no sidecars is an empty discovery, which is a legitimate
answer rather than a failure.

  



  
    
      
    
    
      empty?(bundle)



        
          
        

    

  


  

      

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


      


Whether the bundle carries anything at all to evaluate.
A bundle with no expressions has no truth table and no expectations to
run; a renderer says so once rather than drawing an empty matrix and an
empty results list.

  



    

  
    
      
    
    
      load(name, term, opts \\ [])



        
          
        

    

  


  

      

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


      


Builds a bundle named name from term, in any of the four spellings
above.
Options:
	:origin - the origin/0 to record. Defaults to :inline, or to
{:sidecar, path} when term is a path.

Never raises. A term in none of the four spellings is
{:error, {:unrecognized_bundle, name, term}}.
Examples
iex> {:ok, bundle} =
...>   StatifierUI.Fixtures.Bundle.load("myapp.signup", %{
...>     datasets: %{
...>       "variant-b-complete" => %{
...>         "signup" => %{"steps_completed" => 4, "variant" => "B"}
...>       }
...>     },
...>     expressions: %{
...>       "is-complete-variant-b" => %{
...>         "source" => "signup.steps_completed >= 3 and signup.variant == 'B'"
...>       }
...>     }
...>   })
iex> bundle.name
"myapp.signup"
iex> StatifierUI.Fixtures.dataset_names(bundle.fixtures)
["variant-b-complete"]

  



    

  
    
      
    
    
      load!(name, term, opts \\ [])



        
          
        

    

  


  

      

          @spec load!(name(), term(), keyword()) :: t()


      


Like load/3 but raises ArgumentError on failure.
For a host that wants a malformed bundle to fail loudly at wiring time
rather than be carried around as an error tuple.

  



  
    
      
    
    
      name_from_path(path)



        
          
        

    

  


  

      

          @spec name_from_path(Path.t()) :: name()


      


Derives a bundle name from a sidecar filename:
"authorize.fixtures.json" becomes "authorize".
The inverse of StatifierUI.Fixtures.Sidecar.sidecar_path/1 for the
fragment case, where the name is the identity and the path is derived from
it rather than the other way round.
Examples
iex> StatifierUI.Fixtures.Bundle.name_from_path("palette/authorize.fixtures.json")
"authorize"

  


        

      


  

    
StatifierUI.Fixtures.Bundle.Markdown 
    



      
Renders one StatifierUI.Fixtures.Bundle as the per-fragment "test this
step" panel: what the fragment's expressions evaluate to under each of its
datasets, and whether each expectation it states still holds.
A pure function over the bundle, in the shape of
StatifierUI.TruthTable.Markdown and StatifierUI.EventLog.Markdown: it
names Kino only in this moduledoc and calls nothing under Kino.*, so
the same string serves a Livebook cell, a generated docs page, or a test
assertion. StatifierUI.Kino.test_panel/2 is the widget wrapper.
Two questions, both shown
The panel is deliberately both halves of the fixture contract at once:
	the truth table (StatifierUI.TruthTable) - what every expression
actually evaluates to under every dataset, whether or not an
expectation was stated. This is the reading surface.
	the expectations (StatifierUI.Fixtures.Expectations) - whether
every stated expect value held. This is the checking surface.

A fragment's panel is useless with only one: the table without the
expectations says what happens but not what was meant, and the expectations
without the table say a stated belief held while staying silent about every
expression that stated none.
The summary counts rather than passes
The expectations summary reports four counts - matched, mismatched,
errored, and stated against a dataset the bundle does not carry - and never
collapses them into a pass or a fail. That is not indecision: this
package's two consumers of the same fact already disagree about it.
StatifierUI.Fixtures.Expectations.check/2 counts a :missing_dataset as
a failure, because an expectation naming no dataset was never actually
checked; StatifierUI.Fixtures.Lint reports the same dangling key as a
warning, per ADR-0006's severity reasoning. Both are right about their own
question, the reconciliation is not this renderer's to make, and a panel
that printed one verdict would silently pick a side. Four counts let the
reader see exactly which of the two situations they are in.
Orientation is passed through, not chosen here
:orientation is forwarded verbatim to
StatifierUI.TruthTable.Markdown.render/2, whose own default stands. This
renderer states no preference between the two axes.

      


      
        Summary


  
    Types
  


    
      
        opt()

      


        Options. :heading is this panel's own # heading; the truth table below
it is always rendered untitled, since the panel is already named. Every
other option is forwarded to the layer that owns it.



    





  
    Functions
  


    
      
        render(bundle, opts \\ [])

      


        Renders bundle as a Markdown string.



    


    
      
        render_discovery(map, opts \\ [])

      


        Renders every bundle in a StatifierUI.Fixtures.Bundle.discovery/0, one
panel after another, followed by a section naming the entries that failed
to load.



    





      


      
        Types


        


  
    
      
    
    
      opt()



        
          
        

    

  


  

      

          @type opt() ::
  {:heading, String.t() | nil}
  | {:origin, boolean()}
  | {:expectations, boolean()}
  | {:diagnostics, boolean()}
  | {:orientation, StatifierUI.TruthTable.Markdown.orientation()}
  | {:legend, boolean()}
  | {:sources, boolean()}
  | {:functions, map()}
  | {:providers, keyword()}


      


Options. :heading is this panel's own # heading; the truth table below
it is always rendered untitled, since the panel is already named. Every
other option is forwarded to the layer that owns it.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      render(bundle, opts \\ [])



        
          
        

    

  


  

      

          @spec render(StatifierUI.Fixtures.Bundle.t(), [opt()]) :: String.t()


      


Renders bundle as a Markdown string.
Options:
	:heading - the # heading. Defaults to the bundle's name; nil for
none.
	:origin - include a line naming the module or file the bundle came
from. Defaults to true, because a panel that shows wrong examples is
most often showing the wrong bundle.
	:expectations - include the expectations section. Defaults to true.
	:diagnostics - include the bundle's load diagnostics (an unknown
sidecar key, a future version). Defaults to true.
	:orientation, :legend, :sources - forwarded to
StatifierUI.TruthTable.Markdown.render/2.
	:functions, :providers - forwarded to Predicator.evaluate/3
through both the table and the expectation run, so the panel's two
halves evaluate under identical conditions.

Never raises: an expression that fails to evaluate is a cell and a row,
not an exception.

  



    

  
    
      
    
    
      render_discovery(map, opts \\ [])



        
          
        

    

  


  

      

          @spec render_discovery(StatifierUI.Fixtures.Bundle.discovery(), [opt()]) :: String.t()


      


Renders every bundle in a StatifierUI.Fixtures.Bundle.discovery/0, one
panel after another, followed by a section naming the entries that failed
to load.
Entries that ship no bundle are not listed. A palette where most fragments
carry no examples is the normal case, and a page reciting them says nothing
a reader can act on; a bundle that was meant to load and did not is the
opposite, and is always named.
:legend defaults to false here rather than true: the three-values
legend is worth one appearance on a page, not one per fragment.

  


        

      


  

    
StatifierUI.Fixtures.Expectations 
    



      
Runs every expect entry a fixture bundle states, evaluates it against its
named dataset, and reports whether the stated value held (ADR-0006). This
is the executable side of the fixture contract: StatifierUI.Fixtures.Lint
answers "is this bundle well-formed", this module answers "did every stated
expectation come true".
A test helper, not a mix task - see the implementation plan for the
reasoning. A host wires check!/2 into one ExUnit test over its own
bundle, and the host's suite goes red the moment a dataset or an
expectation drifts from what its expressions actually evaluate to.
Comparison canonicalizes both the stated expect value and the evaluated
result through StatifierUI.Value.encode/1 before comparing with ===.
This is not cosmetic: Predicator.evaluate/3 returns a duration as a
seven-key map (the unit predicator's parser never emits,
:milliseconds, is simply absent), while a $duration expect value
decodes through StatifierUI.Value.decode/1 to all eight units filled in.
A bare == would report a spurious mismatch on every duration-valued
expectation; encoding both sides first canonicalizes them to the same
eight-key shape. Comparing on the encoded form also keeps 1 and 1.0
distinct, which matters because JSON does.
expect values live in predicator's closed value domain, and so does
every value Predicator.evaluate/3 produces, so a genuine encode failure
on either side means something reached this module from outside that
domain - reported as {:unsupported_value, term} rather than raised.
run/2 never raises and never returns an error tuple: an evaluation
failure is data, exactly as Predicator.evaluate/3 itself treats it
(CLAUDE.md's errors-are-values rule).

      


      
        Summary


  
    Types
  


    
      
        result()

      


        One expectation's outcome.



    





  
    Functions
  


    
      
        check(fixtures, opts \\ [])

      


        Partitions run/2's results: anything that is not :match is a failure,
including :missing_dataset.



    


    
      
        check!(fixtures, opts \\ [])

      


        Like check/2, but raises StatifierUI.Fixtures.ExpectationError on any
failure instead of returning one, with a message naming every failure's
expression, dataset, expected value, actual value, and error.



    


    
      
        run(fixtures, opts \\ [])

      


        Evaluates every (expression, dataset) pair with a stated expect, in
sorted expression-then-dataset order so output is stable across runs.



    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: %{
  expression: String.t(),
  dataset: String.t(),
  source: String.t(),
  expected: term(),
  actual: term() | nil,
  status: :match | :mismatch | :error | :missing_dataset,
  error: struct() | {:unsupported_value, term()} | nil
}


      


One expectation's outcome.
:match and :mismatch are comparisons that happened; :error is an
evaluation that returned {:error, e} (or a value on either side outside
predicator's value domain); :missing_dataset is an expect key naming no
dataset in the bundle - a fact about the bundle, not an evaluation, so it
carries no actual or error.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      check(fixtures, opts \\ [])



        
          
        

    

  


  

      

          @spec check(
  StatifierUI.Fixtures.t(),
  keyword()
) :: :ok | {:error, [result()]}


      


Partitions run/2's results: anything that is not :match is a failure,
including :missing_dataset.
This intentionally differs from StatifierUI.Fixtures.Lint, which reports
a dangling expect key as a warning per ADR-0006. Lint asks whether the
bundle is well-formed enough to author against; this asks whether every
stated expectation was actually checked, and one naming no dataset never
was.

  



    

  
    
      
    
    
      check!(fixtures, opts \\ [])



        
          
        

    

  


  

      

          @spec check!(
  StatifierUI.Fixtures.t(),
  keyword()
) :: :ok


      


Like check/2, but raises StatifierUI.Fixtures.ExpectationError on any
failure instead of returning one, with a message naming every failure's
expression, dataset, expected value, actual value, and error.

  



    

  
    
      
    
    
      run(fixtures, opts \\ [])



        
          
        

    

  


  

      

          @spec run(
  StatifierUI.Fixtures.t(),
  keyword()
) :: [result()]


      


Evaluates every (expression, dataset) pair with a stated expect, in
sorted expression-then-dataset order so output is stable across runs.
opts forwards only :functions and :providers to
Predicator.evaluate/3 - nothing else is a fixture-runner concern. Never
raises, never returns {:error, _}: a failure is a :error result.

  


        

      


  

    
StatifierUI.Fixtures.Lint 
    



      
ADR-0006's two lint findings for a fixture bundle: an expression whose
source text matches no compiled guard, and an expect key naming no
dataset. Both are warnings, never errors - this module has no
{:error, _} return path anywhere in its public API.
Guard matching is byte equality on source text only. A t_index never
appears as a matching key, only as an output pointer for a consumer that
wants to annotate a transition: t_index values are document-order
positions that shift under any edit above the transition (a state
inserted earlier in the document, for example), so matching by index
would silently pin the wrong guard the moment the chart changes shape.
Matching by source text survives exactly that kind of edit, which is why
ADR-0006 fixes it as the identity.
An unmatched expression is a warning, not an error, because a
free-standing expression with no corresponding guard is a legal state of
the contract - ADR-0006 does not require every expression to mirror a
guard. The warning exists for the near-miss case: an expression authored
against a guard that has since drifted (reformatted, requoted, or
otherwise edited), where matching is exact and a near match does not
count. That case is exactly the one a bare "no match" message hides, so
the finding's message carries the expression's own source text: a drift
of one space or one quote style is invisible until the two strings can be
read against each other, and the reader has the chart's guards in front
of them already.
Reads a compiled %Statifier.Machine{} only for its transitions' guard
source text (Statifier.Machine.Transition.cond, the {:compiled, _, source} shape Statifier.Machine.expr/0 documents). Nothing here calls
Predicator - it reads source strings, it does not evaluate them - and
nothing here modifies the engine (ADR-0002).

      


      
        Summary


  
    Functions
  


    
      
        dangling_expect_keys(fixtures)

      


        A warning per expect key naming no dataset in fixtures.



    


    
      
        guard_matches(fixtures, machine)

      


        Expression names matched to the t_index of every transition whose guard
source text is byte-equal to the expression's source.



    


    
      
        lint(fixtures, machine)

      


        Every lint finding for fixtures, sorted by path for stable,
byte-comparable output (ADR-0005's canonical-order habit).



    


    
      
        unmatched_expressions(fixtures, machine)

      


        A warning per expression whose source text is byte-equal to no guard in
machine.



    





      


      
        Functions


        


  
    
      
    
    
      dangling_expect_keys(fixtures)



        
          
        

    

  


  

      

          @spec dangling_expect_keys(StatifierUI.Fixtures.t()) :: [
  StatifierUI.Fixtures.diagnostic()
]


      


A warning per expect key naming no dataset in fixtures.
Needs no machine: this is a fact about the bundle alone, so it is callable
on a bundle by itself.

  



  
    
      
    
    
      guard_matches(fixtures, machine)



        
          
        

    

  


  

      

          @spec guard_matches(StatifierUI.Fixtures.t(), Statifier.Machine.t()) :: %{
  optional(StatifierUI.Fixtures.expression_name()) => [non_neg_integer()]
}


      


Expression names matched to the t_index of every transition whose guard
source text is byte-equal to the expression's source.
A {:static, _} guard and a transition with no cond at all (nil)
carry no author-written expression text, so both are skipped without
error. An expression can match more than one guard; all matching
t_index values are returned, sorted.
The t_index values in the result are an output - a pointer for a
consumer (a truth table, a guard annotation) that wants to point back at
the transition - never an input to the match. See the moduledoc for why
matching by index would be wrong.

  



  
    
      
    
    
      lint(fixtures, machine)



        
          
        

    

  


  

      

          @spec lint(StatifierUI.Fixtures.t(), Statifier.Machine.t() | nil) :: [
  StatifierUI.Fixtures.diagnostic()
]


      


Every lint finding for fixtures, sorted by path for stable,
byte-comparable output (ADR-0005's canonical-order habit).
machine of nil runs only the machine-free check
(dangling_expect_keys/1); given a %Statifier.Machine{}, both checks
run.

  



  
    
      
    
    
      unmatched_expressions(fixtures, machine)



        
          
        

    

  


  

      

          @spec unmatched_expressions(StatifierUI.Fixtures.t(), Statifier.Machine.t()) :: [
  StatifierUI.Fixtures.diagnostic()
]


      


A warning per expression whose source text is byte-equal to no guard in
machine.
See the moduledoc for why this is a warning: an unmatched expression is a
legal, free-standing fixture, and the finding exists to surface the
near-miss case where an author expected a match and a text drift (however
small) broke it.

  


        

      


  

    
StatifierUI.Fixtures.Sidecar 
    



      
Reads a <chart>.fixtures.json sidecar (ADR-0003) and produces the same
StatifierUI.Fixtures struct the behaviour-based delivery path produces.
Uses the stdlib JSON module (Elixir 1.18) to decode, never jason -
jason reaches this repository only through the optional
phoenix_live_view dependency and must not become load-bearing for core
fixture loading.
Every top-level key beyond "version", "scenarios", "events",
"datasets", and "expressions" is ignored with a :unknown_key
diagnostic (ADR-0006's extension-friendly requirement), and every value
under "scenarios", "events", and "datasets" is decoded through
StatifierUI.Value.decode/1.
A $duration cannot appear inside "scenarios" or "datasets": it decodes
to an atom-keyed map, and a datamodel forbids atom keys at every level (the
engine's own invariant, tightened in StatifierUI.Fixtures). Such a
sidecar is rejected with {:duration_in_scenario, path} or
{:duration_in_dataset, path}. Durations under "events" are fine - an
_event.data payload has no key constraint.
An "expressions" entry is an object rather than a free value, so it is
decoded on its own: "source" passes through untouched (it is source text,
never a tagged value), each "expect" value is decoded through
StatifierUI.Value.decode/1 (a duration is fine there - "expect" values
are predicator values, not datamodel keys), and any other key in the entry
is copied through verbatim rather than rejected or flagged, per ADR-0006's
ignore-unknown-keys discipline extended to this depth.

      


      
        Summary


  
    Functions
  


    
      
        from_json(json, opts \\ [])

      


        Converts an already JSON-decoded sidecar map into a validated
StatifierUI.Fixtures struct.



    


    
      
        load(path)

      


        Reads, parses, and validates a sidecar file at path, returning the same
struct StatifierUI.Fixtures.from_source/1 produces.



    


    
      
        load_for_chart(chart_path)

      


        Derives the sidecar path for chart_path and loads it.



    


    
      
        sidecar_path(chart_path)

      


        Derives a sidecar path from a chart path, per ADR-0003's naming:
authorization.scxml becomes authorization.fixtures.json. A path with no
extension has .fixtures.json appended.



    





      


      
        Functions


        


    

  
    
      
    
    
      from_json(json, opts \\ [])



        
          
        

    

  


  

      

          @spec from_json(
  map(),
  keyword()
) :: {:ok, StatifierUI.Fixtures.t()} | {:error, term()}


      


Converts an already JSON-decoded sidecar map into a validated
StatifierUI.Fixtures struct.
Options:
	:source - the file the map was read from, recorded on each
diagnostic and named in each logged warning. load/1 passes it;
omitting it is for a map that never was a file.


  



  
    
      
    
    
      load(path)



        
          
        

    

  


  

      

          @spec load(Path.t()) :: {:ok, StatifierUI.Fixtures.t()} | {:error, term()}


      


Reads, parses, and validates a sidecar file at path, returning the same
struct StatifierUI.Fixtures.from_source/1 produces.
Every error names path, because a corpus run loads many sidecars and a
bare POSIX reason does not say which one failed.

  



  
    
      
    
    
      load_for_chart(chart_path)



        
          
        

    

  


  

      

          @spec load_for_chart(Path.t()) :: {:ok, StatifierUI.Fixtures.t()} | {:error, term()}


      


Derives the sidecar path for chart_path and loads it.
A missing sidecar is {:error, {:sidecar_not_found, path}}, not an empty
bundle - whether "no fixtures" is acceptable is a caller-level decision,
and a typo'd chart path must not look like a chart without fixtures.

  



  
    
      
    
    
      sidecar_path(chart_path)



        
          
        

    

  


  

      

          @spec sidecar_path(Path.t()) :: Path.t()


      


Derives a sidecar path from a chart path, per ADR-0003's naming:
authorization.scxml becomes authorization.fixtures.json. A path with no
extension has .fixtures.json appended.
Examples
iex> StatifierUI.Fixtures.Sidecar.sidecar_path("authorization.scxml")
"authorization.fixtures.json"

iex> StatifierUI.Fixtures.Sidecar.sidecar_path("authorization")
"authorization.fixtures.json"

  


        

      


  

    
StatifierUI.Fixtures.Source behaviour
    



      
Behaviour for a host-application module that supplies fixture data.
A host implements scenarios/0 and example_events/0; StatifierUI.Fixtures.from_source/1
calls both and routes the results through the same validation new/1 applies
to a JSON sidecar, so the two delivery paths in ADR-0003 converge on one
struct. datasets/0 and expressions/0 are optional (ADR-0006): a host
with no expressions to evaluate need not implement either.
use StatifierUI.Fixtures.Source injects empty defaults for all four
callbacks, so a host that only has scenarios (or only events, or only
datasets, or only expressions) can implement just the one it has.

      


      
        Summary


  
    Types
  


    
      
        datasets()

      


        A named example datamodel for evaluating expressions, as datasets/0 returns it.



    


    
      
        example_events()

      


        A named example event payload, as example_events/0 returns it.



    


    
      
        expressions()

      


        A named free-standing expression fixture, as expressions/0 returns it.



    


    
      
        scenarios()

      


        A named example datamodel, as scenarios/0 returns it.



    





  
    Callbacks
  


    
      
        datasets()

      


        Named example datamodels for evaluating expressions against (ADR-0006): a
dataset name mapped to a situation, which may be as small as an expression
needs.



    


    
      
        example_events()

      


        Example event payloads: an event name mapped to a sample _event.data
value.



    


    
      
        expressions()

      


        Named free-standing expression fixtures (ADR-0006): an expression name
mapped to a predicator "source" string and an optional "expect" map of
expected results keyed by dataset name.



    


    
      
        scenarios()

      


        Named example datamodels: a scenario name mapped to a complete example
datamodel for that situation.



    





      


      
        Types


        


  
    
      
    
    
      datasets()



        
          
        

    

  


  

      

          @type datasets() :: %{optional(String.t()) => map()}


      


A named example datamodel for evaluating expressions, as datasets/0 returns it.

  



  
    
      
    
    
      example_events()



        
          
        

    

  


  

      

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


      


A named example event payload, as example_events/0 returns it.

  



  
    
      
    
    
      expressions()



        
          
        

    

  


  

      

          @type expressions() :: %{optional(String.t()) => map()}


      


A named free-standing expression fixture, as expressions/0 returns it.

  



  
    
      
    
    
      scenarios()



        
          
        

    

  


  

      

          @type scenarios() :: %{optional(String.t()) => map()}


      


A named example datamodel, as scenarios/0 returns it.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      datasets()


        (optional)


        
          
        

    

  


  

      

          @callback datasets() :: datasets()


      


Named example datamodels for evaluating expressions against (ADR-0006): a
dataset name mapped to a situation, which may be as small as an expression
needs.

  



  
    
      
    
    
      example_events()



        
          
        

    

  


  

      

          @callback example_events() :: example_events()


      


Example event payloads: an event name mapped to a sample _event.data
value.

  



  
    
      
    
    
      expressions()


        (optional)


        
          
        

    

  


  

      

          @callback expressions() :: expressions()


      


Named free-standing expression fixtures (ADR-0006): an expression name
mapped to a predicator "source" string and an optional "expect" map of
expected results keyed by dataset name.

  



  
    
      
    
    
      scenarios()



        
          
        

    

  


  

      

          @callback scenarios() :: scenarios()


      


Named example datamodels: a scenario name mapped to a complete example
datamodel for that situation.

  


        

      


  

    
StatifierUI.Inspector 
    



      
Pure pane assembly for the Livebook inspector: folds a compiled
Statifier.Machine and a StatifierUI.Trace.Subscriber message list
into the render source each pane displays - Mermaid source for the
configuration diagram, Markdown for the event log and the datamodel
explorer, and a status line from the subscriber's stats/1 snapshot.
No Kino, no process, no session: everything here is testable from a
message list, exactly like the pane modules it composes. The Kino shell
(StatifierUI.Kino) maps these strings into widgets and owns nothing
else.
The active configuration is read from the newest message that stamped
one - a trace.macrostep_stable, the quiescent configuration of the
last completed macrostep, or a trace.done, the configuration a halted
run exited in (docs/wire-format.md). Before either has arrived in
view, the caller-supplied initial configuration (typically
Statifier.Session.snapshot/1's) is used instead.
A halted chart's final configuration (sui-dc7)
A run that ends by entering a top-level <final> never stabilizes in
its last macrostep: quiescence is never reached, so no
trace.macrostep_stable is emitted for it and the engine stamps the
configuration on trace.done instead. Reading only
macrostep_stable therefore left the diagram highlighting the state the
chart left, while the datamodel pane showed the assignment that moved
it out.
Both stamps are read, and the wire format is what settles that they may
be: its trace.done row defines configuration as "the full
configuration as it stood at exit, a genuine set, sorted ascending" -
the same field, shape, and authority as a macrostep_stable payload.
Nothing here re-derives an exit configuration from the exit sets that
precede trace.done; that would be re-implementing Appendix D, which
this repo does not do (ADR-0002, StatifierUI.EventLog). The two
readings stay labelled apart, so a configuration the chart exited in
is never presented as one it settled in.
Selecting a past macrostep (sui-3gg)
Every fold function takes a :selection, which is :live (the default,
the behaviour above) or {:macrostep, n}. Under a selection the diagram
shows the configuration macrostep n settled in, the event log marks
that macrostep's entry - selected and opens it, and
selection_note/2 renders the line that says which point is on screen.
That is the whole of the link between the two panes.
Nothing here re-derives a configuration. Every configuration this module
can show was stamped by the engine on a trace.macrostep_stable or a
trace.done, and a
stream reconstructed by catch-up got there through statifier ADR-0034
replay, which re-drives the core in a pure fold rather than rewinding a
live session. Time travel is a read of replay output as data (ADR-0002's
inherited clause), so selecting a macrostep neither touches the session
nor asks the engine for anything new.
A selected macrostep that stamped no configuration of its own - in
flight, or its stamp dropped - has none to draw. Rather than draw
nothing, the newest configuration at or below it is shown and
selection_note/2 says which macrostep it was carried from - a carried
configuration is never presented as a measured one.
The configuration as state ids (sui-hq0)
active_configuration_ids/2 answers the same configuration as
active_configuration/2, resolved through the stream's own
session.start manifest into the chart's ids, and active_invokes/2
does the same for the invocations live at that point. Both are pure
reads a host can call from a render/1 to drive a diagram of its own
without parsing the manifest itself; both refuse with
{:error, :no_manifest} on a stream that carries none.
Stepping a persisted trace (sui-2uz)
datamodel/2 takes the same :selection every other fold here does, so
the datamodel pane can show the values as they stood at a selected
macrostep rather than only at the live tip, and datamodel_diff/2
renders what one macrostep changed. Both are the same stream cut short
and folded again by StatifierUI.DatamodelExplorer.build_live/2; the
comparison itself is StatifierUI.DatamodelExplorer.Diff. Nothing
re-runs the chart and nothing re-implements an assignment - a persisted
stream is a recording, and stepping it is a read of a shorter prefix.
Linking out to a trace (sui-4w2)
Every fold function also takes :deep_link, the host's APM URL template
(ADR-0013). With one configured, the event log's macrostep summaries and
selection_note/2 gain an [open trace](...) link for each macrostep
whose messages carry the wire format's otel key. Without the option, or
on a macrostep carrying no correlation, every pane renders exactly as it
did - including the carried-forward wording above, which the link is
appended to rather than replacing.

      


      
        Summary


  
    Types
  


    
      
        opt()

      


        Options shared by the fold functions.



    


    
      
        point()

      


        One selectable point, for a caller building a scrubber.



    


    
      
        selection()

      


        Which point in the run the panes show: the live tip, or one macrostep.



    





  
    Functions
  


    
      
        active_configuration(messages, opts \\ [])

      


        The configuration messages and opts[:selection] imply.



    


    
      
        active_configuration_ids(messages, opts \\ [])

      


        The configuration active_configuration/2 answers, as state IDs.



    


    
      
        active_invokes(messages, opts \\ [])

      


        The invocations live at the point opts[:selection] names, as
{state_id, invoke_type | nil} - the invoke half of
active_configuration_ids/2.



    


    
      
        datamodel(messages, opts \\ [])

      


        Markdown for the datamodel explorer pane:
StatifierUI.DatamodelExplorer.build_live/1 over messages, rendered
with the default markers. A build failure renders as a visible error
line, same policy as event_log/1.



    


    
      
        datamodel_diff(messages, opts \\ [])

      


        Markdown for the datamodel diff pane: what macrostep n changed in the
datamodel, as a table (sui-2uz).



    


    
      
        diagram(machine, messages, opts \\ [])

      


        Mermaid stateDiagram-v2 source for the configuration pane:
StatifierUI.Diagram.render/3 over active_configuration/2.



    


    
      
        event_log(messages, opts \\ [])

      


        Markdown for the event log pane: StatifierUI.EventLog.build/1 rendered
collapsible. The selected macrostep is opened and marked - selected;
with no selection the last macrostep is opened, as before. A
build failure renders as a visible error line rather than raising - the
inspector keeps showing the other panes.



    


    
      
        persisted_status(messages)

      


        The status header for a stream read back from storage rather than
watched live.



    


    
      
        points(messages)

      


        The macrosteps a caller can select, oldest first - the scrubber's own
vocabulary, so a UI never has to fold the log itself. A log that refuses
to build yields [].



    


    
      
        resolution(messages, opts \\ [])

      


        How the selection resolved, for a caller that needs to say so: :live,
{:quiescent, n}, {:final, n} (macrostep n halted the run, so the
configuration it exited in is shown), {:carried, n, from} (macrostep
n stamped no configuration, so macrostep from's is shown), or
{:before_first, n} (nothing at or below n stamped a configuration,
so the initial configuration is shown).



    


    
      
        selection_note(messages, opts \\ [])

      


        The one-line note naming the point on screen, for display above the
diagram: which macrostep and its event, whether the configuration was
measured there or carried from an earlier macrostep, and - on :live -
that the diagram is following the tip.



    


    
      
        status(stats)

      


        The one-line (plus warnings) status header: session id, subscriber
status, message and drop counts, and one blockquote line per diagnostic.
A :not_recorded or :catch_up_failed diagnostic is what labels the
whole inspector live-only - a partial stream is never presented as
whole (statifier ADR-0049; this bead's precondition note).



    


    
      
        step(selection, points, move)

      


        Moves a selection one scrubber step over points, purely - the widget
layer holds the selection, this decides where a move lands.



    





      


      
        Types


        


  
    
      
    
    
      opt()



        
          
        

    

  


  

      

          @type opt() ::
  {:initial_configuration, Enumerable.t()}
  | {:selection, selection()}
  | {:deep_link, String.t() | StatifierUI.Trace.DeepLink.t() | nil}
  | {:active_style, StatifierUI.Diagram.active_style()}


      


Options shared by the fold functions.

  



  
    
      
    
    
      point()



        
          
        

    

  


  

      

          @type point() :: %{
  macrostep: non_neg_integer(),
  event: String.t() | nil,
  quiescent?: boolean(),
  final?: boolean()
}


      


One selectable point, for a caller building a scrubber.
quiescent? says the macrostep settled, final? that it halted the run
(sui-dc7). They are never both true, and a macrostep with a
configuration to draw is one where either is - which is why final? was
added beside quiescent? rather than widening it: a halting macrostep
is not quiescent, and a scrubber saying so is not the same as one saying
it has nothing to show.

  



  
    
      
    
    
      selection()



        
          
        

    

  


  

      

          @type selection() :: :live | {:macrostep, non_neg_integer()}


      


Which point in the run the panes show: the live tip, or one macrostep.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      active_configuration(messages, opts \\ [])



        
          
        

    

  


  

      

          @spec active_configuration([StatifierUI.Trace.Message.t()], [opt()]) :: [
  non_neg_integer()
]


      


The configuration messages and opts[:selection] imply.
On :live (the default): the configuration payload of the newest
trace.macrostep_stable or trace.done, whichever arrived last, or
opts[:initial_configuration] (default []) when neither is in view.
On {:macrostep, n}: the configuration macrostep n settled in - or,
for the macrostep that halted the run, exited in - per
StatifierUI.EventLog.configuration_at/2, falling back to the newest
one below it when n stamped neither, and to
opts[:initial_configuration] when nothing at or below n stamped one.
A message list the log refuses (mixed sessions) degrades to the live
reading rather than raising, same policy as event_log/2.

  



    

  
    
      
    
    
      active_configuration_ids(messages, opts \\ [])



        
          
        

    

  


  

      

          @spec active_configuration_ids([StatifierUI.Trace.Message.t()], [opt()]) ::
  {:ok, [String.t()]} | {:error, :no_manifest}


      


The configuration active_configuration/2 answers, as state IDs.
The indexes that function returns are the wire format's own document-order
positions, which mean nothing outside the stream that produced them. A host
that draws its own diagram - the debugger canvas in a block editor, say -
works in the chart's ids, so this resolves them through the stream's own
session.start manifest and hands back the names.
The resolution rule is StatifierUI.EventLog.Labels.state/2, the one the
event log already renders indexes with: a state's "id", "<scxml>" for
the synthesized root, and "#<index>" for a state the document left
anonymous. There is no second answer to what an index is called.
A stream carrying no session.start returns {:error, :no_manifest}
rather than a list of "#<index>" strings. That is the late-attach case
(StatifierUI.Trace.Subscriber emits no manifest when it joins a session
that already has one), and a caller marking a canvas needs to know it got
no names rather than to mark nothing and call it an empty configuration.
active_configuration/2 still answers the indexes there.
Nothing here re-derives a configuration or parses the manifest itself:
both halves are reads of what the engine already stamped.
Examples
iex> {:ok, machine} =
...>   Statifier.compile(~s(<scxml xmlns="http://www.w3.org/2005/07/scxml" version="1.0" initial="pending"><state id="pending"/><state id="authorized"/></scxml>))
iex> {:ok, manifest} = StatifierUI.Trace.Manifest.build(machine, "sess_ops")
iex> StatifierUI.Inspector.active_configuration_ids([manifest], initial_configuration: [1])
{:ok, ["pending"]}

iex> StatifierUI.Inspector.active_configuration_ids([], initial_configuration: [1])
{:error, :no_manifest}

  



    

  
    
      
    
    
      active_invokes(messages, opts \\ [])



        
          
        

    

  


  

      

          @spec active_invokes([StatifierUI.Trace.Message.t()], [opt()]) ::
  {:ok, [{String.t(), String.t() | nil}]} | {:error, :no_manifest}


      


The invocations live at the point opts[:selection] names, as
{state_id, invoke_type | nil} - the invoke half of
active_configuration_ids/2.
An invocation is live from the effect.invoke that started it until the
effect.cancel_invoke that ends it, both of which the engine stamps with
the owning state_index (docs/wire-format.md). Nothing else is inferred:
a stream that never reached the <invoke> seam answers {:ok, []}, and
the pairing is by invoke_id, the format's own identity for an
invocation. The list is in start order.
What the second element is, and is not
The wire format defines no outcome field for an invocation - its only
outcome is trace.conds_evaluated's guard discriminator - so this pair's
second element is the invoke_type an effect.invoke carries, nil when
the <invoke> element set neither type nor typeexpr. A caller wanting
to know how an invocation ended reads the done.invoke.* event in the
event log; answering that here would mean this module deciding what
"finished" means, which is the engine's call and not a read (ADR-0002's
inherited clause).
{:error, :no_manifest} for the same reason and in the same case as
active_configuration_ids/2.
Examples
iex> {:ok, machine} =
...>   Statifier.compile(~s(<scxml xmlns="http://www.w3.org/2005/07/scxml" version="1.0" initial="pending"><state id="pending"/></scxml>))
iex> {:ok, manifest} = StatifierUI.Trace.Manifest.build(machine, "sess_ops")
iex> StatifierUI.Inspector.active_invokes([manifest])
{:ok, []}

  



    

  
    
      
    
    
      datamodel(messages, opts \\ [])



        
          
        

    

  


  

      

          @spec datamodel([StatifierUI.Trace.Message.t()], [opt()]) :: String.t()


      


Markdown for the datamodel explorer pane:
StatifierUI.DatamodelExplorer.build_live/1 over messages, rendered
with the default markers. A build failure renders as a visible error
line, same policy as event_log/1.
Under opts[:selection] of {:macrostep, n} the pane folds the stream
as it stood at the end of macrostep n rather than at the live tip
(sui-2uz) - the same cut every other selection-aware read here takes,
so the datamodel a caller shows beside a selected configuration is the
one that configuration was reached with. On :live (the default) the
whole list folds, byte-identical to what datamodel/1 always rendered.
Nothing is re-derived: the cut is a shorter prefix of the same messages,
folded by the same build_live/2.

  



    

  
    
      
    
    
      datamodel_diff(messages, opts \\ [])



        
          
        

    

  


  

      

          @spec datamodel_diff([StatifierUI.Trace.Message.t()], [opt()]) :: String.t()


      


Markdown for the datamodel diff pane: what macrostep n changed in the
datamodel, as a table (sui-2uz).
The two sides are the same stream cut twice - everything below macrostep
n, and everything through it - folded by
StatifierUI.DatamodelExplorer.build_live/2 and compared by
StatifierUI.DatamodelExplorer.Diff.between/2. "Adjacent" is therefore
the cut, not a pair of buckets: a macrostep the log holds no entry for
still diffs correctly against whatever precedes it, and macrostep n's
own diff against the session's seeded datamodel is what the first
macrostep shows.
opts[:selection] picks n. On :live the newest macrostep in view is
diffed, so a pane following the tip answers "what did the step that just
happened change". A stream with no macrostep at all has nothing to diff
and says so.
Options are opt/0's, plus StatifierUI.DatamodelExplorer.Diff.Markdown's
:title and :empty_note, which are forwarded.

  



    

  
    
      
    
    
      diagram(machine, messages, opts \\ [])



        
          
        

    

  


  

      

          @spec diagram(Statifier.Machine.t(), [StatifierUI.Trace.Message.t()], [opt()]) ::
  String.t()


      


Mermaid stateDiagram-v2 source for the configuration pane:
StatifierUI.Diagram.render/3 over active_configuration/2.
opts[:active_style] is passed through unchanged, so a host under a dark
theme can drop the shipped classDef and style the active class from
its own stylesheet - see StatifierUI.Diagram.

  



    

  
    
      
    
    
      event_log(messages, opts \\ [])



        
          
        

    

  


  

      

          @spec event_log([StatifierUI.Trace.Message.t()], [opt()]) :: String.t()


      


Markdown for the event log pane: StatifierUI.EventLog.build/1 rendered
collapsible. The selected macrostep is opened and marked - selected;
with no selection the last macrostep is opened, as before. A
build failure renders as a visible error line rather than raising - the
inspector keeps showing the other panes.

  



  
    
      
    
    
      persisted_status(messages)



        
          
        

    

  


  

      

          @spec persisted_status([StatifierUI.Trace.Message.t()]) :: String.t()


      


The status header for a stream read back from storage rather than
watched live.
A persisted stream has no StatifierUI.Trace.Subscriber behind it, so
there is no status, no buffered or dropped count, and no diagnostics -
and this says persisted rather than inventing them.
StatifierUI.Live's status pane takes the same position for the same
reason (status_kind(nil)), so both surfaces describe a reloaded trace
the same way.
What a persisted stream can still say is whether it is projected: the
projection header rides on its own session.start message (ADR-0012),
so a reloaded capture that withholds values still announces that it
does.

  



  
    
      
    
    
      points(messages)



        
          
        

    

  


  

      

          @spec points([StatifierUI.Trace.Message.t()]) :: [point()]


      


The macrosteps a caller can select, oldest first - the scrubber's own
vocabulary, so a UI never has to fold the log itself. A log that refuses
to build yields [].

  



    

  
    
      
    
    
      resolution(messages, opts \\ [])



        
          
        

    

  


  

      

          @spec resolution([StatifierUI.Trace.Message.t()], [opt()]) ::
  :live
  | {:quiescent, non_neg_integer()}
  | {:final, non_neg_integer()}
  | {:carried, non_neg_integer(), non_neg_integer()}
  | {:before_first, non_neg_integer()}


      


How the selection resolved, for a caller that needs to say so: :live,
{:quiescent, n}, {:final, n} (macrostep n halted the run, so the
configuration it exited in is shown), {:carried, n, from} (macrostep
n stamped no configuration, so macrostep from's is shown), or
{:before_first, n} (nothing at or below n stamped a configuration,
so the initial configuration is shown).

  



    

  
    
      
    
    
      selection_note(messages, opts \\ [])



        
          
        

    

  


  

      

          @spec selection_note([StatifierUI.Trace.Message.t()], [opt()]) :: String.t()


      


The one-line note naming the point on screen, for display above the
diagram: which macrostep and its event, whether the configuration was
measured there or carried from an earlier macrostep, and - on :live -
that the diagram is following the tip.

  



  
    
      
    
    
      status(stats)



        
          
        

    

  


  

      

          @spec status(StatifierUI.Trace.Subscriber.stats()) :: String.t()


      


The one-line (plus warnings) status header: session id, subscriber
status, message and drop counts, and one blockquote line per diagnostic.
A :not_recorded or :catch_up_failed diagnostic is what labels the
whole inspector live-only - a partial stream is never presented as
whole (statifier ADR-0049; this bead's precondition note).

  



  
    
      
    
    
      step(selection, points, move)



        
          
        

    

  


  

      

          @spec step(selection(), [point()], :live | :first | :prev | :next) :: selection()


      


Moves a selection one scrubber step over points, purely - the widget
layer holds the selection, this decides where a move lands.
	:live returns :live from anywhere.
	:first selects the oldest macrostep in view.
	:prev from :live pins the newest macrostep (the same picture,
no longer following the tip); from a macrostep it selects the
newest one below it, staying put at the oldest.
	:next selects the oldest macrostep above the current one, and
returns to :live once there is none - so a run driven forward
while the scrubber sits at the tip keeps following it.

With no points at all every move returns :live: there is nothing else
to show.

  


        

      


  

    
StatifierUI.Kino 
    



      
The Livebook inspector: inspect/3 composes the four panes -
configuration diagram, datamodel explorer, event injection, event
log - over one shared StatifierUI.Trace.Subscriber, attached with
catch-up (statifier ADR-0049), inside one Kino.Layout.
Compiled only when the optional :kino dependency is present
(ADR-0004); a host without it gets a stub whose inspect/3 raises
with instructions. Nothing else in this package touches Kino.
The scrubber (sui-3gg)
Four buttons above the diagram - First, Prev, Next,
Live - move the diagram and the datamodel explorer from the live
tip to any macrostep in the log and back. Selecting a macrostep draws
the configuration that macrostep settled in, shows the datamodel as it
stood at the end of that macrostep, opens its entry in the event log,
and marks that entry - selected; the note above the diagram says
which point is on screen. StatifierUI.Inspector decides all of it, so the
whole behaviour is testable without Kino - this module only wires
buttons to Updater.scrub/2.
Buttons rather than a click target on the log entry itself: the log
pane is Kino.Markdown, which renders text and cannot carry a click
handler back to the runtime. A directly clickable entry is the
ADR-0008 renderer's to give, not Mermaid-and-Markdown's.
Lifecycle
Every process this module starts - the subscriber and the updater -
goes through Kino.start_child/1, so re-evaluating the cell
terminates them with it. The session notices the dead subscriber
through its own monitor and drops it from its subscriber set: that is
the clean detach, with nothing to unsubscribe by hand. The session
itself is not owned here - it keeps running across cell
re-evaluations, which is exactly what makes catch-up worth having.
Catch-up needs record: true
Start the session with record: true (and trace: true) for the
inspector to reconstruct everything it missed. Without it the
subscriber falls back to live delivery and the status header labels
the panes Live-only - a partial stream is never presented as
whole. Replay cost grows with run length (it re-runs the recording in
the attaching process), so expect cell evaluation on a very long-lived
session to take correspondingly longer.

      


      
        Summary


  
    Functions
  


    
      
        inspect(session, fixtures \\ nil, opts \\ [])

      


        Builds the inspector for session and returns the composed
Kino.Layout for the cell to render.



    


    
      
        inspect_trace(trace, fixtures \\ nil, opts \\ [])

      


        Reopens a saved trace: the third leg of
StatifierUI.Trace.Capture's record / save / reload.



    


    
      
        palette_panel(discovery, opts \\ [])

      


        Renders every bundle a palette discovery found, one panel after another,
as a single Kino.Markdown widget.



    


    
      
        test_panel(bundle, opts \\ [])

      


        Renders one fragment's fixture bundle as its "test this step" panel - its
truth table plus its expectation results (sui-13q) - as a
Kino.Markdown widget.



    


    
      
        truth_table(fixtures, opts \\ [])

      


        Renders fixtures' truth table - every expression evaluated across every
dataset (ADR-0006) - as a Kino.Markdown widget.



    





      


      
        Functions


        


    

    

  
    
      
    
    
      inspect(session, fixtures \\ nil, opts \\ [])



        
          
        

    

  


  

      

          @spec inspect(pid(), StatifierUI.Fixtures.t() | nil, keyword()) :: Kino.Layout.t()


      


Builds the inspector for session and returns the composed
Kino.Layout for the cell to render.
fixtures is a StatifierUI.Fixtures.t/0 (or nil): it feeds the
injection palette's per-event buttons. opts:
	:source - the SCXML text, forwarded to the subscriber for the
session.start manifest.
	:capacity - the subscriber's buffer capacity (default 1000).


  



    

    

  
    
      
    
    
      inspect_trace(trace, fixtures \\ nil, opts \\ [])



        
          
        

    

  


  

      

          @spec inspect_trace(
  Path.t() | [StatifierUI.Trace.Message.t()],
  StatifierUI.Fixtures.t() | nil,
  keyword()
) :: Kino.Layout.t() | Kino.Markdown.t()


      


Reopens a saved trace: the third leg of
StatifierUI.Trace.Capture's record / save / reload.
StatifierUI.Kino.inspect_trace("execution.jsonl")
trace is a file path (read through
StatifierUI.Trace.Capture.load/1) or an already-loaded
StatifierUI.Trace.Message.t/0 list. fixtures is accepted for
symmetry with inspect/3 and is currently unused - the palette it
feeds is an injection affordance, and there is nothing to inject into.
opts:
	:machine - the compiled %Statifier.Machine{} to draw against.
Optional: without it the machine is recompiled from the SCXML the
trace carries in its own session.start message, which is what
StatifierUI.Trace.Capture.record/3's :source option puts
there. A trace captured without :source and reopened without
:machine has no chart to draw and returns a
Kino.Markdown saying so rather than a diagram it cannot draw.

Stepping it (sui-2uz)
The layout carries the same |< First / < Prev / Next > / Live
scrubber inspect/3 has, plus a jump to select listing every
macrostep by number and event, and a datamodel diff pane saying what
the selected macrostep changed. A persisted stream has no tip that
moves, so "Live" here means the end of the recording.
Stepping a recording asks the engine for nothing: every configuration
shown was stamped by the engine into the file, and a trace read back
through StatifierUI.Trace.Capture.load/1 got its contents from
statifier ADR-0034 replay re-driving the core at capture time. The
controls move a selection over messages already in hand.
What this is still not
There is no injection form. Injection drives a session, and a file
has none. The fixtures argument stays accepted and unused for that
reason.

  



    

  
    
      
    
    
      palette_panel(discovery, opts \\ [])



        
          
        

    

  


  

      

          @spec palette_panel(
  StatifierUI.Fixtures.Bundle.discovery(),
  keyword()
) :: Kino.Markdown.t()


      


Renders every bundle a palette discovery found, one panel after another,
as a single Kino.Markdown widget.
discovery is what StatifierUI.Fixtures.Bundle.discover/2 or
discover_dir/2 returned.

  



    

  
    
      
    
    
      test_panel(bundle, opts \\ [])



        
          
        

    

  


  

      

          @spec test_panel(
  StatifierUI.Fixtures.Bundle.t(),
  keyword()
) :: Kino.Markdown.t()


      


Renders one fragment's fixture bundle as its "test this step" panel - its
truth table plus its expectation results (sui-13q) - as a
Kino.Markdown widget.
Like truth_table/2, independent of inspect/3 and of any session: a
bundle is a fact about one palette entry's examples, so this needs no
running chart. opts go to
StatifierUI.Fixtures.Bundle.Markdown.render/2, which forwards each one
to the layer that owns it.

  



    

  
    
      
    
    
      truth_table(fixtures, opts \\ [])



        
          
        

    

  


  

      

          @spec truth_table(
  StatifierUI.Fixtures.t(),
  keyword()
) :: Kino.Markdown.t()


      


Renders fixtures' truth table - every expression evaluated across every
dataset (ADR-0006) - as a Kino.Markdown widget.
Independent of inspect/3 and of any session: a truth table is a fact
about expressions and datasets, so this needs no running chart and no
Phoenix. opts are split by owner - :expressions, :datasets,
:functions, and :providers go to StatifierUI.TruthTable.build/2,
and the rest to StatifierUI.TruthTable.Markdown.render/2.

  


        

      


  

    
StatifierUI.Kino.TraceStepper 
    



      
The persisted inspector's render loop (sui-2uz): a GenServer holding
one immutable message list and the point in it the panes are showing.
StatifierUI.Kino.Updater is its live sibling. The two differ in
exactly one thing - where the messages come from. The updater re-reads
a StatifierUI.Trace.Subscriber on every render because the stream is
still growing; a persisted trace is complete when the widget is built,
so this holds the list and re-renders only when the selection moves.
Both ask StatifierUI.Inspector where a move lands and what each pane
should say, so the stepping vocabulary is one definition rather than
two.
Started via Kino.start_child/1, so re-evaluating the cell terminates
it. There is nothing to detach: no session, no subscriber, no monitor.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        refresh(server)

      


        Renders every pane now.



    


    
      
        scrub(server, move)

      


        Moves the selection one scrubber step (:first, :prev, :next,
:live) and re-renders. On a persisted trace :live is the end of the
recording rather than a tip that moves.



    


    
      
        select(server, n)

      


        Jumps straight to macrostep n - what the "Jump to" select does, and
what a scrubber alone cannot do on a long recording.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      refresh(server)



        
          
        

    

  


  

      

          @spec refresh(GenServer.server()) :: :ok


      


Renders every pane now.

  



  
    
      
    
    
      scrub(server, move)



        
          
        

    

  


  

      

          @spec scrub(GenServer.server(), :live | :first | :prev | :next) :: :ok


      


Moves the selection one scrubber step (:first, :prev, :next,
:live) and re-renders. On a persisted trace :live is the end of the
recording rather than a tip that moves.

  



  
    
      
    
    
      select(server, n)



        
          
        

    

  


  

      

          @spec select(GenServer.server(), non_neg_integer()) :: :ok


      


Jumps straight to macrostep n - what the "Jump to" select does, and
what a scrubber alone cannot do on a long recording.

  


        

      


  

    
StatifierUI.Kino.Updater 
    



      
The inspector's render loop: a GenServer registered as the shared
subscriber's listener, re-rendering every frame from the subscriber's
buffer on a coalesced tick (one render at most every 80 ms, however
fast messages arrive). Started via
Kino.start_child/1 by StatifierUI.Kino.inspect/3, and terminated
with the cell - which is what detaches the inspector.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        refresh(server)

      


        Renders every pane now, skipping the coalescing delay.



    


    
      
        scrub(server, move)

      


        Moves the scrubber one step (:first, :prev, :next, :live) and
re-renders immediately - a click waiting out the coalescing delay would
read as a dropped click.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      refresh(server)



        
          
        

    

  


  

      

          @spec refresh(GenServer.server()) :: :ok


      


Renders every pane now, skipping the coalescing delay.

  



  
    
      
    
    
      scrub(server, move)



        
          
        

    

  


  

      

          @spec scrub(GenServer.server(), :live | :first | :prev | :next) :: :ok


      


Moves the scrubber one step (:first, :prev, :next, :live) and
re-renders immediately - a click waiting out the coalescing delay would
read as a dropped click.

  


        

      


  

    
StatifierUI.Live 
    



      
Read-only LiveView components for a host application's ops views: the
current-state diagram and the run-history event log, side by side over
one trace stream in wire format v1 (docs/wire-format.md), live or
persisted.
Compiled only when the optional :phoenix_live_view dependency is
present (ADR-0004); a host without it gets a stub whose every component
raises with instructions. Nothing else in this package touches
Phoenix.Component.
Every component is a function component over
StatifierUI.Live.State - there is no LiveComponent, no process, and
no mount/3 here. The host owns the socket, the subscription, and the
events; this module owns markup. That is what makes these embeddable in
a page the host already has rather than a page it has to give up.
Full fidelity
These are dev/ops surfaces and they render what the stream carries. If
the stream was produced under an ADR-0012 projection profile, status/1
says so in a banner and redacted slots render as the stream's own
sentinel - the redacted tenant-facing story is a different component
(sui-hmn), not a flag on this one.
Embedding
Full worked example: docs/ops-embedding.md. The short version, for a
live stream:
# mount/3
{:ok, subscriber} = Subscriber.start_link(machine: machine, source: source)
:ok = Subscriber.attach(subscriber, session, catch_up: true)
:ok = Subscriber.add_listener(subscriber, self())

socket =
  assign(socket, :trace, State.new(machine) |> State.sync(subscriber))

# handle_info/2 - the subscriber's fan-out shape
def handle_info({:statifier_ui, _session, message}, socket) do
  {:noreply, update(socket, :trace, &State.push(&1, message))}
end

# handle_event/3 - the two events the components emit
def handle_event("statifier_ui_scrub", %{"move" => move}, socket) do
  {:noreply, update(socket, :trace, &State.scrub(&1, String.to_existing_atom(move)))}
end

def handle_event("statifier_ui_select", %{"macrostep" => n}, socket) do
  {:noreply, update(socket, :trace, &State.select(&1, String.to_integer(n)))}
end

# render/1
<StatifierUI.Live.ops_view id="ops" state={@trace} />
A persisted stream drops the subscriber and the handle_info/2 clause:
State.new(machine, messages: messages) is the whole difference.
The diagram is Mermaid source, and no Mermaid client ships
diagram/1 emits StatifierUI.Diagram's stateDiagram-v2 source into
a <pre class="mermaid">, the shape a Mermaid client renders in place.
Attaching that client is the host's - pass hook={"MyMermaid"} and the
element carries phx-hook. The JavaScript this package does ship is the
expression field's hooks under assets/js, as source for the host's own
bundler to compile (ADR-0009); nothing here renders the diagram for you.
ADR-0008's client-side elkjs SVG renderer is the eventual full-fidelity
diagram and is not built yet; when it is, it replaces this pane's body
and not its contract.
Class names, not styles
Every element carries a statifier-ui-* class and the engine's own
document-order identities as data-* attributes (data-macrostep,
data-round, data-configuration), per ADR-0007's sync contract. No CSS
ships: a host page styles these with its own design system, and the
data-* stamps are what tests assert on.

      


      
        Summary


  
    Functions
  


    
      
        diagram(assigns)

      


        The current-state diagram: StatifierUI.Diagram's Mermaid source for
the configuration the selection implies, in a <pre class="mermaid">
for the host's Mermaid client to render in place.



    


    
      
        event_log(assigns)

      


        The run history: one collapsible entry per macrostep, each holding its
rounds and the effects that carry no round.



    


    
      
        ops_view(assigns)

      


        The composed ops view: status, scrubber, diagram, and event log.



    


    
      
        scrubber(assigns)

      


        The four scrubber controls - First, Prev, Next, Live - and the note
saying which point is on screen.



    


    
      
        status(assigns)

      


        The stream's own header: session id, subscriber status and counts, one
line per diagnostic, and the ADR-0012 projection banner when the stream
carries one.



    





      


      
        Functions


        


  
    
      
    
    
      diagram(assigns)



        
          
        

    

  


  

      

          @spec diagram(map()) :: Phoenix.LiveView.Rendered.t()


      


The current-state diagram: StatifierUI.Diagram's Mermaid source for
the configuration the selection implies, in a <pre class="mermaid">
for the host's Mermaid client to render in place.
The active configuration is also stamped on the element as
data-configuration (a space-separated index list), so a test - or a
host's own renderer - can read what is highlighted without parsing
Mermaid.
active_style is StatifierUI.Diagram's StatifierUI.Diagram.active_style/0.
It defaults to :default, the shipped light palette. A dark host passes
:none and styles the active class from its own stylesheet, or passes
its own classDef body as a binary.
Attributes
	id (:string) (required)
	state (StatifierUI.Live.State) (required)
	hook (:string) - Defaults to nil.
	active_style (:any) - Defaults to :default.


  



  
    
      
    
    
      event_log(assigns)



        
          
        

    

  


  

      

          @spec event_log(map()) :: Phoenix.LiveView.Rendered.t()


      


The run history: one collapsible entry per macrostep, each holding its
rounds and the effects that carry no round.
Clicking an entry sends select_event with macrostep, which is the
link StatifierUI.Kino's Markdown pane cannot have - a Markdown
document has no click target to send back. The selected entry is open
and marked - selected; the mark does not name a diagram, because a
host may compose this pane with no diagram mounted. Where diagram/1
is mounted beside it, that entry's configuration is what it draws.
A message list the log refuses - more than one session on one timeline,
which docs/wire-format.md forbids - renders as a visible error rather
than raising, so the rest of the ops view keeps working.
Attributes
	id (:string) (required)
	state (StatifierUI.Live.State) (required)
	target (:any) - Defaults to nil.
	select_event (:string) - Defaults to "statifier_ui_select".


  



  
    
      
    
    
      ops_view(assigns)



        
          
        

    

  


  

      

          @spec ops_view(map()) :: Phoenix.LiveView.Rendered.t()


      


The composed ops view: status, scrubber, diagram, and event log.
A host that wants a different layout composes status/1, scrubber/1,
diagram/1, and event_log/1 itself - this component adds nothing but
an arrangement.
Attributes
	id (:string) (required) - DOM id root; panes derive theirs from it.
	state (StatifierUI.Live.State) (required) - the read model - see StatifierUI.Live.State.
	target (:any) - phx-target for the emitted events, when mounted inside a LiveComponent. Defaults to nil.
	scrub_event (:string) - Defaults to "statifier_ui_scrub".
	select_event (:string) - Defaults to "statifier_ui_select".
	hook (:string) - phx-hook for the diagram element. Defaults to nil.
	active_style (:any) - how the diagram's active highlight is styled - see diagram/1. Defaults to :default.
	class (:string) - Defaults to nil.


  



  
    
      
    
    
      scrubber(assigns)



        
          
        

    

  


  

      

          @spec scrubber(map()) :: Phoenix.LiveView.Rendered.t()


      


The four scrubber controls - First, Prev, Next, Live - and the note
saying which point is on screen.
Each button sends scrub_event with move set to first, prev,
next, or live; StatifierUI.Live.State.scrub/2 takes it from there.
The buttons are always enabled: with nothing to select every move
resolves to :live, which is where the view already is.
Attributes
	id (:string) (required)
	state (StatifierUI.Live.State) (required)
	target (:any) - Defaults to nil.
	scrub_event (:string) - Defaults to "statifier_ui_scrub".


  



  
    
      
    
    
      status(assigns)



        
          
        

    

  


  

      

          @spec status(map()) :: Phoenix.LiveView.Rendered.t()


      


The stream's own header: session id, subscriber status and counts, one
line per diagnostic, and the ADR-0012 projection banner when the stream
carries one.
A persisted stream has no StatifierUI.Trace.Subscriber stats, and the
pane says "persisted" rather than inventing a status.
Attributes
	id (:string) (required)
	state (StatifierUI.Live.State) (required)


  


        

      


  

    
StatifierUI.Live.ExpressionInput 
    



      
An expression field with completion: predicator's grammar and the host's
declared datamodel paths, offered at the caret.
This is the affordance statifier_blocks ADR-0005 decision 15 defers here -
"Rich expression editing is statifier-ui's" - and it is written to drop
straight into that package's expression_component seam:
<StatifierBlocks.Editor.editor
  ...
  expression_component={&StatifierUI.Live.ExpressionInput.expression_input/1}
  path_candidates={StatifierBlocks.Datamodel.candidates(document, datamodel)}
/>
Nothing here depends on statifier_blocks, and nothing here knows what a
block is. The seam hands this component a five-key map - :field, :id,
:name, :value, :candidates - and :field is the one key it
deliberately ignores: reading it would mean knowing that package's view
model, and ADR-0004's dependency arrow points the other way. Any host with
an expression to edit can call it the same way.
The assigns arrive as a bare map
The seam calls the override as a plain one-argument function rather than
through a HEEx component tag, so attr defaults never run. Every assign
outside those five keys is defaulted here, in normalize/1, which is what
makes the same function usable both ways - <.expression_input .../> in a
template and component.(%{...}) from the seam.
Edits round-trip through the host's own form
The rendered <input> carries the name it was handed and nothing else:
no phx-change, no phx-target, no event of its own. In the sb editor
that input sits inside <form phx-change="config-change">, so an edit is
already the host's event, arriving with every other field. The hook keeps
that true - after it writes a completion in, it dispatches a bubbling
input event, so a keyboard-driven completion and a typed character are
the same event to the host.
Because the event is the host's, so is how often it fires: a :debounce
assign is written verbatim as phx-debounce onto every form control this
component draws - the source input and each picklist row control - and no
key at all renders no attribute, which is byte for byte what this
component rendered before the assign existed. The sb seam supplies it from
the same debounce its own fields carry, so an :expression field
rendered through the seam debounces the way every other field in that form
does.
Two modes, and the source text is the only representation
The field has a picklist mode beside its text mode. On every render the
source is classified by StatifierUI.Expression.simple/2: inside the
picklist-renderable subset it draws one row of dropdowns per clause -
field, operator, value - with a connective toggle and an add-clause button;
outside it it draws the text input. Source that does not parse is a third
answer rather than the second: the text input plus the parse error's own
position, per ADR-0007's picklist amendment. It never refuses a source
string and never rewrites one.
Every control writes source text, and only source text. There is no
structured model held anywhere: each <option>'s value is the complete
expression source that choosing it produces, written by
Predicator.Simple.to_source/1 through StatifierUI.Expression.source/2,
and picking one copies that string into the same named <input> the text
mode edits. The two controls that have to compose rather than choose - a
free-text value and a multi-select list - are handed a source template
with the value's own spelling standing in it, plus the quoting, escaping
and list punctuation the writer uses, all measured off
StatifierUI.Expression.value_source/2 rather than written out in
JavaScript. Nothing in the browser knows how predicator spells anything.
That is the load-bearing property. A picklist that kept clause rows as its
own state would be the second source of truth ADR-0007 rules out for the
diagram, arrived at through a form instead of a canvas.
Switching modes
The switch to text is always offered; the switch to picklists is offered
only while the current text is inside the subset - an author is never
invited into a mode that cannot draw what they have written. The choice is
the viewer's and lives in the hook, so a re-render from the host does not
drag an author back out of the mode they picked. The server decides only
the default, which is picklists when the source is inside the subset.
The two switches sit in a statifier-ui-expression-modes container, and
that container is the one element in this package that carries a style of
its own: an inline display: inline-flex; gap: 0.5rem. HEEx drops the
whitespace between two adjacent elements, so on a host page with no
stylesheet the two buttons abutted and read as one run-together phrase
(sui-aln). The default is layout only - no colour, no font, no token to
reconcile with a host's palette, so the theming contract in
docs/ops-embedding.md still holds. A host restyles the container through
the class as usual; because the default is an attribute it wins on
specificity, so a rule that replaces display or gap rather than adding
to them needs !important.
Picklist mode needs the StatifierUIExpressionPicklist hook, because a
control that writes source text has to write it into the input; a host
that registers no hook gets the text field alone, the same degradation the
completion popup makes.
Operator labels are display, the source is not
A dropdown shows is one of where the writer spells IN. The label is a
display string; the value stored is always the writer's own spelling,
untouched. Since the re-pin to a predicator carrying
Predicator.Vocabulary's human labels (px-84i), operator labels are the
grammar's own phrases, delivered by StatifierUI.Expression.operators/1 as
the :label beside the writer's :lexeme - so this module no longer makes
them, and no longer cases one either: every operator option it renders
carries the grammar's :label verbatim, so one spelling of a display
phrase exists in the system and it is the vocabulary's. The
display_label/1 that used to lowercase a word-shaped lexeme is gone with
the job it did (sui-ne0). Its one caller was op_options/5 here; the
grammar's phrases are already display-cased, and every one of them is
either multi-word or already lowercase, so it returned every label it
could be handed unchanged.
Two affordances, and the second one is optional
Without JavaScript the field is a text input bound to a <datalist> of the
word-shaped completions - the same affordance sb's plain control gives for
paths, widened to the grammar. With assets/js/expression_input.js
registered as the StatifierUIExpressionInput hook (ADR-0009: the
JavaScript ships as source and the host's bundler compiles it), the hook
drops the datalist and offers a caret-aware list instead: the token under
the cursor is the prefix, arrow keys move, Enter or Tab inserts.
A host that registers no hook loses the popup and keeps the field. A
predicator without Predicator.Vocabulary loses the grammar entries and
keeps the declared paths. Both states are stamped on the element rather
than inferred - data-hook and data-vocabulary - so a page that offers
nothing says which of the two reasons it is.
What it stamps
Per ADR-0007's data-attribute contract, the rendered structure is the
testable surface:
	Attribute	On	Meaning
	data-completions	the input	the full completion list as JSON, the hook's whole input
	data-completion-count	the input	how many were offered
	data-vocabulary	the input	whether the grammar half resolved
	data-candidates	the input	how many declared paths were supplied
	data-expression-source	the input	marks the one element holding the source
	data-mode	the wrapper	picklist or text, the mode rendered
	data-subset	the wrapper	inside, outside, or error
	data-error-position	the diagnostic	line:column of a parse failure
	data-clause-count	the wrapper	how many clause rows were drawn
	data-clause-index	a clause row	its position, from zero
	data-role	a picklist control	path, operator, value, connective
	data-action	a button	add-clause, remove-clause, switch-text, switch-picklist
	data-declared-kind	a clause row	the kind the host declared for its path (integer, list:string, one-of, shape, ...), absent when none
	data-advisory	an advisory row	value-kind or operator, why it is shown
	data-severity	an advisory row	info - an advisory never blocks

What a declaration does and does not do
A :path_types entry decides three things: which operators the row offers
(asked of StatifierUI.Expression.operators/1, the same grammar call an
observed kind goes through), which control is drawn, when the value's
own shape agrees with the declaration, and what literal a new row is
seeded with. It never rewrites the author's source: the operator the source
carries is always offered even when the declared kind's list would drop it,
the value in the source is always kept and selected, and a scalar value is
never handed a list control (or the reverse). When the declaration and the
source disagree, an advisory row renders beside the clause and nothing
about the source changes.
Seeding is the one place a declaration writes rather than describes, and it
writes only where there was nothing: the row the "add clause" button
creates. A row seeded with '' on a path declared a number would arrive
carrying an advisory about itself, which is a declaration telling an author
off for the shape it chose (sui-loj). So a declared number seeds 0, a
boolean true, a date today, a datetime midnight today, a duration 1d, a
{:one_of, _} its first value, and a list declaration seeds a CONTAINS
clause holding one member. A path with no declaration - and a {:list, nil}
that names no member kind - keeps the empty string this component always
seeded.
Two ways to declare, and the map wins
A host that has a datamodel document may hand it over as :document
instead of projecting it itself: the component asks
StatifierDatamodel.Index.path_types/1 for the same path -> kind map
that record defines, and uses it wherever a :path_types map was not
supplied. A non-empty :path_types wins whole, because a host that
supplies both has said the more specific thing.
Everything the projection answers is a :path_types entry, so nothing is
translated between them - which is why
StatifierUI.Expression.declared_kind/0 admits :number, the tag that
projection answers for a document's integer and decimal alike. The map
is the wider of the two by exactly one entry, and the next section is that
entry.
An inline shape, and where one can come from
:path_types admits one entry the projection never answers:
{:shape, members}, sd's inline arm. An inline shape has no document
spelling, so StatifierDatamodel.Index.path_types/1 cannot produce one and
a :document alone never carries one; it arrives only when a consumer
holding a structural value the host never declared - statifier_blocks'
environment, or a host with its own reader - builds the map itself.
It is offered and typed one segment down. Each member becomes a path the
field offers, after the path that declares it and through nesting, and a
read of one is typed by that member - card.brand takes the brand
member's type where card is declared a shape, with an exact :path_types
entry for the longer path still winning. The path holding the shape itself
declares nothing: a structure is not a kind the grammar compares, so its
row offers the operators and the control an undeclared path offers and
raises no advisory, while data-declared-kind still says shape so a
renderer can tell the two apart. A member the shape does not promise is
offered and typed like any other: the promise says what may be missing at
run time, not which paths exist.

      


      
        Summary


  
    Functions
  


    
      
        expression_input(assigns)

      


        The field: the picklist rows, the text input, and the switch between them.



    


    
      
        hook_name()

      


        The hook name a host registers for the completion popup:
"StatifierUIExpressionInput".



    


    
      
        picklist_hook_name()

      


        The hook name a host registers for the picklist:
"StatifierUIExpressionPicklist".



    





      


      
        Functions


        


  
    
      
    
    
      expression_input(assigns)



        
          
        

    

  


  

      

          @spec expression_input(map()) :: Phoenix.LiveView.Rendered.t()


      


The field: the picklist rows, the text input, and the switch between them.
See the module doc for the seam this is written against, for why every
control writes source text, and for what the rendered element stamps.
Attributes
	id (:string) (required) - DOM id of the input itself.

	name (:string) (required) - form field name; the host's form owns the event.

	value (:string) - the expression source. Defaults to "".

	candidates (:list) - declared datamodel paths, from the host. Offered ahead of the grammar. Defaults to [].

	value_candidates (:map) - values the host offers per clause path, as %{path => [candidate]}. Only the host knows its own value sets; a path with no entry gets a free-text control. Defaults to %{}.

	path_types (:map) - kinds the host declares per clause path, as %{path => kind | {:list, kind} | {:one_of, values} | {:shape, members}}. A declared kind decides the operator list and the value control; it never rewrites the author's source. A {:shape, _} entry offers and types its members one segment down, and declares nothing at the path holding it. Defaults to %{}.

	document (:map) - a decoded datamodel document. Its StatifierDatamodel.Index.path_types/1 projection supplies :path_types when the host declares none directly; a non-empty :path_types wins over it. Defaults to nil.

	mode (:atom) - which mode to render first. :auto picks picklists when the source is inside the subset. Defaults to :auto. Must be one of :auto, :text, or :picklist.

	hook (:string) - phx-hook name; nil renders the datalist-only field. Defaults to "StatifierUIExpressionInput".

	picklist_hook (:string) - phx-hook name for the picklist. Defaults to the shipped hook, or to nil when :hook is nil - a host registering no hooks has none of this package's JavaScript. Defaults to nil.

	placeholder (:string) - Defaults to "an expression".

	class (:string) - Defaults to nil.

	vocabulary_opts (:list) - passed to Predicator.Vocabulary.functions/1 - a host's own providers. Defaults to [].

	debounce (:any) - What phx-debounce the controls this component draws carry, or nil
for none. Written verbatim onto every form control it renders - the
source input and each picklist row control - so the accepted values are
LiveView's own: milliseconds as an integer or a string, or :blur for
"post when the control loses focus".
nil renders no attribute at all, which is both what this component
rendered before the assign existed and the behaviour LiveView gives a
control with no phx-debounce: post every change event as it happens.
There is deliberately no non-nil default - the enclosing form owns the
event, so how often it fires is the host's decision rather than this
component's.
Defaults to nil.

	field (:any) - accepted from the sb seam and never read. Defaults to nil.



  



  
    
      
    
    
      hook_name()



        
          
        

    

  


  

      

          @spec hook_name() :: String.t()


      


The hook name a host registers for the completion popup:
"StatifierUIExpressionInput".
It is the name assets/js/index.js exports and the name this component
renders as phx-hook, returned as a function so a host's app.js and a
test can name the same string without copying it.
Examples
iex> StatifierUI.Live.ExpressionInput.hook_name()
"StatifierUIExpressionInput"

  



  
    
      
    
    
      picklist_hook_name()



        
          
        

    

  


  

      

          @spec picklist_hook_name() :: String.t()


      


The hook name a host registers for the picklist:
"StatifierUIExpressionPicklist".
The second of the two hooks assets/js/index.js exports. It is what
copies a chosen option's source string into the field and dispatches the
input event the host's form is already listening for.
Examples
iex> StatifierUI.Live.ExpressionInput.picklist_hook_name()
"StatifierUIExpressionPicklist"

  


        

      


  

    
StatifierUI.Live.State 
    



      
The read model a host LiveView keeps in its socket: a compiled
Statifier.Machine, the wire-format v1 messages seen so far, and which
point in the run the panes are showing.
Everything here is pure and touches no LiveView, so the whole behaviour
of StatifierUI.Live's components is testable without Phoenix - the same
split StatifierUI.Inspector gives the Kino inspector. This module adds
no semantics of its own: every reading it answers is delegated to
StatifierUI.Inspector, which reads the engine's own
trace.macrostep_stable stamps (ADR-0002's inherited clause). Nothing
here re-derives a configuration.
Persisted and live streams are the same struct
A persisted stream is a [StatifierUI.Trace.Message.t()] decoded from
storage - StatifierUI.Trace.Json.decode/1, an ops table, a recording -
handed to new/2 or put_messages/2. A live stream is the same list
arriving one message at a time from a StatifierUI.Trace.Subscriber the
host added itself to as a listener. push/2 appends those.
Both are wire format v1 (docs/wire-format.md), so no pane knows which
it is looking at.
The safe attach order
A host that wants live and the prefix the subscriber already buffered
runs, in mount/3:
:ok = Subscriber.add_listener(subscriber, self())
state = State.new(machine) |> State.sync(subscriber)
Listener first, snapshot second: the other order loses every message
emitted between the two calls. That order can deliver a message twice -
once in the snapshot, once in the mailbox - so push/2 drops any message
whose seq is not newer than the newest one held. seq is the
subscriber's own monotonic stamp (docs/wire-format.md), which is what
makes that check exact rather than a heuristic.
Selection
selection is :live (follow the tip) or {:macrostep, n}. scrub/2
moves it with the scrubber's vocabulary and select/2 jumps to one
macrostep; both are StatifierUI.Inspector.step/3 and its selection type,
unchanged.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The read model one ops view renders from.



    





  
    Functions
  


    
      
        configuration(state)

      


        The configuration the current selection implies.



    


    
      
        configuration_ids(state)

      


        The configuration the current selection implies, as state IDS rather than
wire indexes - StatifierUI.Inspector.active_configuration_ids/2 over the
messages this read model holds.



    


    
      
        diagram_source(state, extra \\ [])

      


        Mermaid stateDiagram-v2 source for the diagram pane, highlighted at the
current selection.



    


    
      
        log(state)

      


        The folded event log, or the reason it refused to build - a message list
naming more than one session is the only refusal
(StatifierUI.EventLog.build/1).



    


    
      
        new(machine, opts \\ [])

      


        Builds the read model for machine.



    


    
      
        points(state)

      


        The selectable macrosteps, oldest first.



    


    
      
        push(state, messages)

      


        Appends one live message, or a list of them.



    


    
      
        put_messages(state, messages)

      


        Replaces the whole message list - the persisted read, and what sync/2
uses for a subscriber's buffer snapshot.



    


    
      
        put_stats(state, stats)

      


        Records a fresh StatifierUI.Trace.Subscriber.stats/0 snapshot for the
status pane.



    


    
      
        resolution(state)

      


        How the current selection resolved - see StatifierUI.Inspector.resolution/2.



    


    
      
        scrub(state, move)

      


        Moves the selection one scrubber step: :first, :prev, :next, or
:live. StatifierUI.Inspector.step/3 decides where it lands.



    


    
      
        select(state, n)

      


        Selects macrostep n directly - what clicking an event-log entry does.



    


    
      
        selected_macrostep(state)

      


        The macrostep the diagram is showing, or nil on :live - what marks one
event-log entry as the selected one.



    


    
      
        selection_note(state)

      


        The one-line note naming the point on screen, as Markdown - the same
string the Livebook inspector puts above its diagram.



    


    
      
        sync(state, subscriber)

      


        Pulls subscriber's buffered messages and stats in one call.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierUI.Live.State{
  initial_configuration: [non_neg_integer()],
  last_seq: non_neg_integer() | nil,
  machine: Statifier.Machine.t(),
  messages: [StatifierUI.Trace.Message.t()],
  selection: StatifierUI.Inspector.selection(),
  stats: StatifierUI.Trace.Subscriber.stats() | nil
}


      


The read model one ops view renders from.

  


        

      

      
        Functions


        


  
    
      
    
    
      configuration(state)



        
          
        

    

  


  

      

          @spec configuration(t()) :: [non_neg_integer()]


      


The configuration the current selection implies.

  



  
    
      
    
    
      configuration_ids(state)



        
          
        

    

  


  

      

          @spec configuration_ids(t()) :: {:ok, [String.t()]} | {:error, :no_manifest}


      


The configuration the current selection implies, as state IDS rather than
wire indexes - StatifierUI.Inspector.active_configuration_ids/2 over the
messages this read model holds.
This is the read a host drawing its own diagram wants: the indexes
configuration/1 answers are positions in the stream that produced them,
while a host works in the chart's ids. {:error, :no_manifest} when the
stream carries no session.start to resolve through (the late-attach
case); configuration/1 still answers indexes there.
Examples
iex> {:ok, machine} =
...>   Statifier.compile(~s(<scxml xmlns="http://www.w3.org/2005/07/scxml" version="1.0" initial="pending"><state id="pending"/><state id="authorized"/></scxml>))
iex> {:ok, manifest} = StatifierUI.Trace.Manifest.build(machine, "sess_ops")
iex> machine
...> |> StatifierUI.Live.State.new(messages: [manifest], initial_configuration: [1])
...> |> StatifierUI.Live.State.configuration_ids()
{:ok, ["pending"]}

  



    

  
    
      
    
    
      diagram_source(state, extra \\ [])



        
          
        

    

  


  

      

          @spec diagram_source(t(), [StatifierUI.Inspector.opt()]) :: String.t()


      


Mermaid stateDiagram-v2 source for the diagram pane, highlighted at the
current selection.
opts[:active_style] is passed to StatifierUI.Diagram unchanged - the
hook a dark host uses to reach the active-configuration highlight.

  



  
    
      
    
    
      log(state)



        
          
        

    

  


  

      

          @spec log(t()) ::
  {:ok, StatifierUI.EventLog.t()} | {:error, {:mixed_sessions, [String.t()]}}


      


The folded event log, or the reason it refused to build - a message list
naming more than one session is the only refusal
(StatifierUI.EventLog.build/1).

  



    

  
    
      
    
    
      new(machine, opts \\ [])



        
          
        

    

  


  

      

          @spec new(
  Statifier.Machine.t(),
  keyword()
) :: t()


      


Builds the read model for machine.
Options:
	:messages - a persisted wire-format v1 message list (default []).
	:initial_configuration - the configuration to draw before any
macrostep has stabilized in view, typically
Statifier.Session.snapshot/1's (default []).
	:selection - where to start; :live (default) or {:macrostep, n}.
	:stats - a StatifierUI.Trace.Subscriber.stats/0 snapshot for the
status pane. A persisted stream has none, and the pane says so.


  



  
    
      
    
    
      points(state)



        
          
        

    

  


  

      

          @spec points(t()) :: [StatifierUI.Inspector.point()]


      


The selectable macrosteps, oldest first.

  



  
    
      
    
    
      push(state, messages)



        
          
        

    

  


  

      

          @spec push(t(), StatifierUI.Trace.Message.t() | [StatifierUI.Trace.Message.t()]) ::
  t()


      


Appends one live message, or a list of them.
A message whose seq is not newer than the newest one held is dropped,
so the add_listener then sync/2 order in the moduledoc cannot
double-count its overlap. Every message carries a seq - the envelope
enforces it - so that check is exact rather than best-effort.

  



  
    
      
    
    
      put_messages(state, messages)



        
          
        

    

  


  

      

          @spec put_messages(t(), [StatifierUI.Trace.Message.t()]) :: t()


      


Replaces the whole message list - the persisted read, and what sync/2
uses for a subscriber's buffer snapshot.

  



  
    
      
    
    
      put_stats(state, stats)



        
          
        

    

  


  

      

          @spec put_stats(t(), StatifierUI.Trace.Subscriber.stats()) :: t()


      


Records a fresh StatifierUI.Trace.Subscriber.stats/0 snapshot for the
status pane.

  



  
    
      
    
    
      resolution(state)



        
          
        

    

  


  

      

          @spec resolution(t()) ::
  :live
  | {:quiescent, non_neg_integer()}
  | {:final, non_neg_integer()}
  | {:carried, non_neg_integer(), non_neg_integer()}
  | {:before_first, non_neg_integer()}


      


How the current selection resolved - see StatifierUI.Inspector.resolution/2.

  



  
    
      
    
    
      scrub(state, move)



        
          
        

    

  


  

      

          @spec scrub(t(), :live | :first | :prev | :next) :: t()


      


Moves the selection one scrubber step: :first, :prev, :next, or
:live. StatifierUI.Inspector.step/3 decides where it lands.

  



  
    
      
    
    
      select(state, n)



        
          
        

    

  


  

      

          @spec select(t(), non_neg_integer()) :: t()


      


Selects macrostep n directly - what clicking an event-log entry does.
A macrostep naming no bucket in this log is not an error; it resolves
against whatever buckets sit below it, exactly as
StatifierUI.EventLog.configuration_at/2 does.

  



  
    
      
    
    
      selected_macrostep(state)



        
          
        

    

  


  

      

          @spec selected_macrostep(t()) :: non_neg_integer() | nil


      


The macrostep the diagram is showing, or nil on :live - what marks one
event-log entry as the selected one.

  



  
    
      
    
    
      selection_note(state)



        
          
        

    

  


  

      

          @spec selection_note(t()) :: String.t()


      


The one-line note naming the point on screen, as Markdown - the same
string the Livebook inspector puts above its diagram.

  



  
    
      
    
    
      sync(state, subscriber)



        
          
        

    

  


  

      

          @spec sync(t(), StatifierUI.Trace.Subscriber.server()) :: t()


      


Pulls subscriber's buffered messages and stats in one call.
This is the only function here that talks to a process. Call it in
mount/3 after StatifierUI.Trace.Subscriber.add_listener/2, and
again whenever a host wants to re-baseline (after a reconnect, say):
push/2's seq check makes the overlap harmless either way.

  


        

      


  

    
StatifierUI.Shape 
    



      
Infers a structured shape from a predicator value, and renders that shape
as a display label.
infer/1 walks a value from the predicator value domain (ADR-0003) and
produces a t() term describing its structure - scalars, lists, maps,
and the predicator-specific :null / :undefined / :duration
distinctions, plus :redacted for a value a projected trace stream is not
carrying (ADR-0012). :redacted is deliberately distinct from
:undefined: a redacted slot held a value, an undefined one did not, and
a datamodel pane that renders the first as the second reports a live
datamodel as permanently unbound. label/2 renders that term as a short human-readable string
for use in the explorer tree; a later phase's editor completions consume
the structured term directly instead of the label.
Kept a pure, standalone module on purpose: it depends on nothing from
StatifierUI.Fixtures and nothing here reaches back into it.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        duration?(value)

      


        Whether value is a predicator duration: a non-empty map whose keys are
atoms drawn from the eight duration units and whose values are all
integers.



    


    
      
        infer(value)

      


        Infers a t() shape from a predicator value.



    


    
      
        label(shape, opts \\ [])

      


        Renders a t() shape as a short display label.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() ::
  :boolean
  | :integer
  | :float
  | :string
  | :date
  | :datetime
  | :duration
  | :null
  | :undefined
  | :redacted
  | :unknown
  | {:list, t() | :empty}
  | {:map, %{optional(String.t()) => t()}}
  | {:union, [t()]}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      duration?(value)



        
          
        

    

  


  

      

          @spec duration?(term()) :: boolean()


      


Whether value is a predicator duration: a non-empty map whose keys are
atoms drawn from the eight duration units and whose values are all
integers.
A subset of the units is enough, deliberately, and that is a statement
about this repository rather than about predicator. Predicator's contract is
eight keys: Predicator.Duration.new/1 fills every unit it was not given,
and since predicator 9.0 the expression evaluator seeds all eight too, so
Predicator.evaluate("3d") carries milliseconds: 0 like the rest
(px-69c). Nothing here is working around that.
The rule is wider than the contract because this is a viewer. It renders a
value stream it did not produce - a fixture written by hand, a decoded wire
message, a datamodel from an older engine or another interpreter - and the
right response to a duration missing a unit is to render it as a duration,
not to fall back to a seven-field map and make the reader work out what
they are looking at. Tightening to exactly eight would trade that tolerance
for nothing: no caller gains a guarantee, because callers that need the
full eight keys go through StatifierUI.Value.encode/1, which canonicalizes
to all of them on the way out.
Nothing else in the value domain can collide: atom keys reach a fixture only
from Elixir, and a datamodel forbids them outright (StatifierUI.Fixtures),
so the only atom-keyed maps that arrive here are durations.
Public because StatifierUI.Fixtures and StatifierUI.Value need the same
rule, and three copies of it are what let the seven-versus-eight gap go
unnoticed once already.
Examples
iex> StatifierUI.Shape.duration?(%{days: 3, hours: 8})
true

iex> StatifierUI.Shape.duration?(%{"days" => 3})
false

  



  
    
      
    
    
      infer(value)



        
          
        

    

  


  

      

          @spec infer(term()) :: t()


      


Infers a t() shape from a predicator value.
Total over term(): anything outside the predicator value domain (a
tuple, a pid, a reference, an unrecognized struct) infers as :unknown
rather than raising.
Examples
iex> StatifierUI.Shape.infer(1999)
:integer

iex> StatifierUI.Shape.infer(%{"amount" => 1999})
{:map, %{"amount" => :integer}}

iex> StatifierUI.Shape.infer(["a", "b"])
{:list, :string}

  



    

  
    
      
    
    
      label(shape, opts \\ [])



        
          
        

    

  


  

      

          @spec label(
  t(),
  keyword()
) :: String.t()


      


Renders a t() shape as a short display label.
Options:
	:max_keys - maximum map pairs shown before truncating to ...
(default 4).
	:max_depth - maximum nesting depth rendered before a nested map or
list collapses to map{...} / list<...> (default 3).

Truncation is a label-only concern; infer/1 itself recurses fully.
Examples
iex> StatifierUI.Shape.label(StatifierUI.Shape.infer(%{"amount" => 1999}))
"map{amount: integer}"

iex> StatifierUI.Shape.label(StatifierUI.Shape.infer(["a", "b"]))
"list<string>"

iex> shape = StatifierUI.Shape.infer(%{"amount" => 1999, "currency" => "usd"})
iex> StatifierUI.Shape.label(shape, max_keys: 1)
"map{amount: integer, ...}"

  


        

      


  

    
StatifierUI.Trace.Buffer 
    



      
A fixed-capacity, drop-oldest store of %StatifierUI.Trace.Message{}
values - the memory-safety mechanism a chatty session needs so a notebook
does not grow without bound (decision 8 of the plan).
Backed by :queue rather than a list: push/2 at capacity has to drop
from the far end, and a list would make that O(n) on every message once
full. size/1 is tracked on the struct rather than derived, because
:queue.len/1 is itself O(n).
There is no drop notification. Every message carries a per-session
monotonic seq starting at 0, so a consumer detects loss by reading the
first buffered message's seq directly - a synthetic drop message would
itself consume a seq and corrupt the very counter it would be reporting
on. dropped/1 exists for a status line, not to replace that.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        clear(buffer)

      


        Empties buffer, preserving capacity and resetting dropped to 0.



    


    
      
        dropped(buffer)

      


        Returns the number of messages lost to capacity since the buffer was created or last cleared.



    


    
      
        new(capacity)

      


        Builds an empty buffer holding at most capacity messages.



    


    
      
        push(buffer, message)

      


        Appends message, dropping the oldest entry when buffer is already at
capacity.



    


    
      
        size(buffer)

      


        Returns the number of messages currently held.



    


    
      
        to_list(buffer)

      


        Returns buffer's messages oldest-first.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierUI.Trace.Buffer{
  capacity: pos_integer(),
  dropped: non_neg_integer(),
  entries: :queue.queue(StatifierUI.Trace.Message.t()),
  size: non_neg_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      clear(buffer)



        
          
        

    

  


  

      

          @spec clear(t()) :: t()


      


Empties buffer, preserving capacity and resetting dropped to 0.

  



  
    
      
    
    
      dropped(buffer)



        
          
        

    

  


  

      

          @spec dropped(t()) :: non_neg_integer()


      


Returns the number of messages lost to capacity since the buffer was created or last cleared.

  



  
    
      
    
    
      new(capacity)



        
          
        

    

  


  

      

          @spec new(capacity :: pos_integer()) :: t()


      


Builds an empty buffer holding at most capacity messages.
capacity is a programmer argument, not an input value derived from
external data, so a non-positive capacity raises ArgumentError rather
than returning an error tuple.

  



  
    
      
    
    
      push(buffer, message)



        
          
        

    

  


  

      

          @spec push(t(), StatifierUI.Trace.Message.t()) :: t()


      


Appends message, dropping the oldest entry when buffer is already at
capacity.

  



  
    
      
    
    
      size(buffer)



        
          
        

    

  


  

      

          @spec size(t()) :: non_neg_integer()


      


Returns the number of messages currently held.

  



  
    
      
    
    
      to_list(buffer)



        
          
        

    

  


  

      

          @spec to_list(t()) :: [StatifierUI.Trace.Message.t()]


      


Returns buffer's messages oldest-first.

  


        

      


  

    
StatifierUI.Trace.Capture 
    



      
Record a trace off a live Statifier.Session, save it, load it back -
one call each.
Every piece of this already existed and none of it was assembled. Taking
a message list off a running session meant knowing that
StatifierUI.Trace.Subscriber needs the compiled machine, which of its
three attach modes to pick, and that only the catch-up one recovers the
initialize burst a subscriber that started late never saw. Saving meant
knowing StatifierUI.Trace.Json.encode_lines/1 is the serializer and
writing the file yourself. Loading had no implementation at all. The
sequence lived in test/support/, which ships to nobody.
{:ok, messages} = StatifierUI.Trace.Capture.record(session, machine, source: xml)
:ok = StatifierUI.Trace.Capture.save(messages, "execution.jsonl")
{:ok, messages} = StatifierUI.Trace.Capture.load("execution.jsonl")
Where the IO is
save/2 and load/1 are plain functions running in the caller's
process. That is deliberate and inherited: the subscriber is a GenServer
in the path of every trace message, and
docs/plans/260817-sui-t36.3-session-subscriber-and-trace-normalizer.md
refuses to put file IO inside it. Nothing here sends the subscriber a
message it did not already answer.
Passing :source is what makes a capture reloadable
%Statifier.Machine{} does not retain the SCXML it was compiled from, so
a capture only carries its own chart text when the caller hands :source
to record/3. It lands in the session.start message
(docs/wire-format.md), and it is what lets a saved file be reopened
later with no other artefact - StatifierUI.Kino.inspect_trace/3
recompiles the machine from it. A capture taken without :source is
still a valid v1 stream; it just needs its machine supplied again by
whoever reads it.
The stream is a snapshot, not a subscription
record/3 returns what the session has produced so far and detaches.
A session still running will produce more, and calling record/3 again
returns a longer list starting from the same session.start. For a live
view that keeps up, attach a StatifierUI.Trace.Subscriber and hold it -
that is what StatifierUI.Kino.inspect/3 does.

      


      
        Summary


  
    Types
  


    
      
        error()

      


        Why a capture or a read refused.



    





  
    Functions
  


    
      
        load(path)

      


        Reads a JSON Lines capture back into a message list.



    


    
      
        record(session, machine, opts \\ [])

      


        Captures everything session has traced so far as a message list.



    


    
      
        save(messages, path)

      


        Writes messages to path as JSON Lines.



    


    
      
        source(messages)

      


        The SCXML a capture carries, from its own session.start message.



    





      


      
        Types


        


  
    
      
    
    
      error()



        
          
        

    

  


  

      

          @type error() ::
  :not_recorded
  | {:json, term()}
  | {:line, pos_integer(), term()}
  | StatifierUI.Trace.Message.from_map_error()
  | File.posix()


      


Why a capture or a read refused.

  


        

      

      
        Functions


        


  
    
      
    
    
      load(path)



        
          
        

    

  


  

      

          @spec load(path :: Path.t()) ::
  {:ok, [StatifierUI.Trace.Message.t()]} | {:error, error()}


      


Reads a JSON Lines capture back into a message list.
The result feeds every consumer in this package directly: the pure folds
in StatifierUI.Inspector, StatifierUI.Live.State.new/2's :messages
option, and StatifierUI.Kino.inspect_trace/3.
A file that cannot be read returns File.read/1's posix error; a file
whose contents are not a v1 stream returns the tagged decode error naming
the offending line.

  



    

  
    
      
    
    
      record(session, machine, opts \\ [])



        
          
        

    

  


  

      

          @spec record(session :: pid(), machine :: Statifier.Machine.t(), opts :: keyword()) ::
  {:ok, [StatifierUI.Trace.Message.t()]} | {:error, error()}


      


Captures everything session has traced so far as a message list.
Starts a StatifierUI.Trace.Subscriber over machine, attaches it with
catch_up: true (statifier ADR-0049 - the recorded prefix and the live
subscription are taken in one session call, so there is no gap and no
overlap), reads the buffer, and stops the subscriber again.
opts are forwarded to StatifierUI.Trace.Subscriber.start_link/1
unchanged: :source, :fixtures, :capacity, :projection,
:parent_session, :invokeid, :otel_context. See the moduledoc on why
:source is the one worth remembering.
Returns {:error, :not_recorded} when session was not started with
record: true. That is a refusal rather than a partial answer on
purpose: without the recording there is no catch-up, so what came back
would be whatever happened to arrive after this call - silently missing
the initialize burst, and indistinguishable from a complete capture once
written to a file.
The session must be quiescent for the capture to be reproducible; a
capture taken mid-macrostep is a valid prefix, not a corrupt stream.

  



  
    
      
    
    
      save(messages, path)



        
          
        

    

  


  

      

          @spec save([StatifierUI.Trace.Message.t()], path :: Path.t()) ::
  :ok | {:error, File.posix()}


      


Writes messages to path as JSON Lines.
StatifierUI.Trace.Json.encode_lines/1 is canonical, so the same message
list always writes the same bytes - which is what makes a saved capture
diffable against another trace, and what the round-trip law in
docs/wire-format.md rests on.
Returns File.write/2's result unchanged; a missing directory is a
{:error, :enoent}, not a raise.

  



  
    
      
    
    
      source(messages)



        
          
        

    

  


  

      

          @spec source([StatifierUI.Trace.Message.t()]) :: String.t() | nil


      


The SCXML a capture carries, from its own session.start message.
nil when the stream is empty, does not open with a session.start, or
was captured without :source. Used by
StatifierUI.Kino.inspect_trace/3 to recompile a machine from the file
alone; exposed because a host reloading a trace into its own surface
needs the same thing.

  


        

      


  

    
StatifierUI.Trace.DeepLink 
    



      
Builds a URL into a host's APM backend from the wire format's otel
correlation key (ADR-0013), so a rendered step can be followed to the
trace that covers it.
This module is the consuming half of the correlation story
(StatifierUI.Trace.Otel is the producing half). It calls no
OpenTelemetry API, knows no backend, and holds no default URL: the
template is host configuration, because only the host knows which
backend its spans went to and what that backend's trace URLs look like.
A package-supplied default would be a guess that silently sends operators
to a URL that does not exist.
The template
A template is a string with {...} variables substituted from the message
being rendered:
"https://apm.example.com/trace/{trace_id}?span={span_id}"
	Variable	From
	trace_id	the message's otel.trace_id - 32 lowercase hex digits
	span_id	the message's otel.span_id - 16 lowercase hex digits
	session	the message's session
	macrostep	the message's macrostep

A template naming neither trace_id nor span_id is rejected: it would
render the same URL for every step, which is a configuration mistake and
not a deep link. Any other {name} is rejected too, rather than being
passed through as a literal - a typo ({traceid}, {trace-id}) that
survived into production would produce a plausible-looking URL that never
resolves.
Substituted values are percent-encoded to the unreserved set, so a
template is safe to write with the variable in a path segment or in a
query value. The two ids are hex and pass through unchanged; a session id
is arbitrary host text and does not.
Compile once, at configuration time
new/1 returns {:error, reason} for a bad template and new!/1 raises,
matching StatifierUI.Trace.Subscriber's treatment of its :otel_context
option: a host misconfiguration is loud, immediately, at the point the
option is read. What is never loud is a message with no correlation on
it - see below.
Absence is not an error
url/2 returns nil when the message carries no otel key, when the key
is present but malformed, or when the template asks for a value this
context cannot supply. Absence is the documented normal case: the wire
format omits otel whenever no bridge is attached (ADR-0013), so most
streams a consumer renders carry none, and a renderer asks for a link and
gets nil rather than branching on the stream's provenance first.
Malformed is folded into absent deliberately. The wire format is
language-neutral (ADR-0005), so an otel object may have been written by
a producer this repository never saw; ids that are not W3C Trace Context
hex cannot be looked up in any backend, and linking to them would send an
operator somewhere worse than nowhere.
Examples
iex> {:ok, template} = StatifierUI.Trace.DeepLink.new("https://apm.example.com/trace/{trace_id}?span={span_id}")
iex> message = %StatifierUI.Trace.Message{
...>   type: "trace.entry_set", session: "sess_1", seq: 7, macrostep: 2,
...>   otel: %{"trace_id" => "4bf92f3577b34da6a3ce929d0e0e4736", "span_id" => "00f067aa0ba902b7"}
...> }
iex> StatifierUI.Trace.DeepLink.url(template, message)
"https://apm.example.com/trace/4bf92f3577b34da6a3ce929d0e0e4736?span=00f067aa0ba902b7"

iex> {:ok, template} = StatifierUI.Trace.DeepLink.new("https://apm.example.com/trace/{trace_id}")
iex> message = %StatifierUI.Trace.Message{type: "trace.entry_set", session: "sess_1", seq: 7, macrostep: 2}
iex> StatifierUI.Trace.DeepLink.url(template, message)
nil

      


      
        Summary


  
    Types
  


    
      
        context()

      


        What a URL is built from: a wire message, or the same three values pulled
out of one. :otel is the message's otel object, string-keyed as the
wire format writes it.



    


    
      
        error()

      


    


    
      
        t()

      


        A compiled template, built by new/1 and reused per message.



    





  
    Functions
  


    
      
        correlation(context)

      


        The otel object of context when it is well-formed, nil otherwise.



    


    
      
        new(template)

      


        Compiles template into a t/0.



    


    
      
        new!(template)

      


        Compiles template, raising ArgumentError on a bad one.



    


    
      
        url(arg1, context)

      


        Builds the URL for context, or nil when there is no link to build.



    





      


      
        Types


        


  
    
      
    
    
      context()



        
          
        

    

  


  

      

          @type context() ::
  StatifierUI.Trace.Message.t()
  | %{
      optional(:otel) => %{optional(String.t()) => String.t()} | nil,
      optional(:session) => String.t() | nil,
      optional(:macrostep) => non_neg_integer() | nil
    }


      


What a URL is built from: a wire message, or the same three values pulled
out of one. :otel is the message's otel object, string-keyed as the
wire format writes it.

  



  
    
      
    
    
      error()



        
          
        

    

  


  

      

          @type error() ::
  {:not_a_string, term()}
  | {:unknown_variable, String.t()}
  | {:unbalanced_braces, String.t()}
  | :no_correlation_variable


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierUI.Trace.DeepLink{
  segments: [String.t() | atom()],
  template: String.t()
}


      


A compiled template, built by new/1 and reused per message.

  


        

      

      
        Functions


        


  
    
      
    
    
      correlation(context)



        
          
        

    

  


  

      

          @spec correlation(context()) :: %{optional(String.t()) => String.t()} | nil


      


The otel object of context when it is well-formed, nil otherwise.
Exposed because "does this step have a trace at all" is a question a
renderer asks (to decide whether to draw an affordance) separately from
"what is its URL".
Examples
iex> message = %StatifierUI.Trace.Message{
...>   type: "trace.entry_set", session: "s", seq: 1,
...>   otel: %{"trace_id" => "0123456789abcdef0123456789abcdef", "span_id" => "0123456789abcdef"}
...> }
iex> StatifierUI.Trace.DeepLink.correlation(message)
%{"trace_id" => "0123456789abcdef0123456789abcdef", "span_id" => "0123456789abcdef"}

iex> message = %StatifierUI.Trace.Message{
...>   type: "trace.entry_set", session: "s", seq: 1,
...>   otel: %{"trace_id" => "TOO-SHORT", "span_id" => "0123456789abcdef"}
...> }
iex> StatifierUI.Trace.DeepLink.correlation(message)
nil

  



  
    
      
    
    
      new(template)



        
          
        

    

  


  

      

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


      


Compiles template into a t/0.
Returns {:error, reason} rather than a template that renders wrongly:
	{:not_a_string, term} - the option was not a string
	{:unknown_variable, name} - {name} is not one of trace_id,
span_id, session, macrostep
	{:unbalanced_braces, template} - a { or } outside a variable
	:no_correlation_variable - neither trace_id nor span_id appears

Examples
iex> {:ok, template} = StatifierUI.Trace.DeepLink.new("https://apm.example.com/t/{trace_id}")
iex> template.template
"https://apm.example.com/t/{trace_id}"

iex> StatifierUI.Trace.DeepLink.new("https://apm.example.com/t/{traceid}")
{:error, {:unknown_variable, "traceid"}}

iex> StatifierUI.Trace.DeepLink.new("https://apm.example.com/session/{session}")
{:error, :no_correlation_variable}

  



  
    
      
    
    
      new!(template)



        
          
        

    

  


  

      

          @spec new!(term()) :: t()


      


Compiles template, raising ArgumentError on a bad one.
For the option-reading path, where a misconfigured host should hear about
it at configuration time rather than by getting no links at render time.

  



  
    
      
    
    
      url(arg1, context)



        
          
        

    

  


  

      

          @spec url(t() | nil, context()) :: String.t() | nil


      


Builds the URL for context, or nil when there is no link to build.
nil in place of a template is itself a valid argument and returns nil,
so a renderer holding an unconfigured option calls this unconditionally
instead of branching around it.
Examples
iex> message = %StatifierUI.Trace.Message{type: "trace.entry_set", session: "s", seq: 1}
iex> StatifierUI.Trace.DeepLink.url(nil, message)
nil

  


        

      


  

    
StatifierUI.Trace.Diagnostic 
    



      
The wire error object: what docs/wire-format.md documents as an event
object's error key.
It has two arms, discriminated on the wire by "class" (ADR-0014).
object/4 renders an expression failure (class: "expression") and is
the bulk of this module - spans, anchors, and the location_kind
discipline below are all its. reason_object/4 renders a non-value
reason term (class: "reason"), peeling {:nested_content, _, _} first
so a wrapped expression failure comes back through object/4 with its
span intact rather than as an opaque string.
This is the only caller of Statifier.Parser.Location.resolve_span/4
in this repo (ADR-0002 - never reimplement the engine's span composition
locally). Every span this module emits, and every location it composes
from one, follows that helper's convention: both the predicator span's
end and the returned location's end are exclusive.
resolve_span/4 degrades rather than raising - a position past the end
of the value clamps to the value location's end, and a raw/expanded
desync returns the value location whole - so this module never rescues
it. Per project convention (CLAUDE.md, "errors are values / never
rescue-to-default at a leaf"), a call that could fail is not the shape
the failure takes here: the helper's own degraded return already is the
fallback.
A nil value location or a nil span means there is nothing to resolve.
anchor/3 never calls resolve_span/4 in either case - it returns
{:node, _} instead, so object/4 falls back to the owning node's own
span. That branch is this module deciding not to call the helper, which
is a different thing from catching what it raises.
location_kind reports what the producer did, not what the helper decided
"resolved" means resolve_span/4 was called with a value location and
a span. "node" means it was not (no span, or no value location) and the
owning node's own span was emitted instead. This module never inspects
the result to guess which happened - resolve_span/4's own degraded
return (falling back to the value location whole) is indistinguishable
from a genuine resolution by looking at the location alone, and modeling
that distinction here would be exactly the ADR-0002 failure this module
exists to prevent. So "resolved" may still span the whole attribute
value when the helper degraded internally.

      


      
        Summary


  
    Functions
  


    
      
        anchor(arg1, machine, error)

      


        Where to anchor error's span for origin: the value location of the
failing expression ({:value, _}, resolved against error.span by the
caller), the owning node's own span with nothing further to resolve
({:node, _}), or nothing at all (:none).



    


    
      
        object(error, origin, machine, source)

      


        The wire error object for error, raised with cause origin.



    


    
      
        reason_object(term, origin, machine, source)

      


        The wire error object for a non-value reason term - ADR-0014's
class: "reason" arm, and the terms it peels on the way there.



    





      


      
        Functions


        


  
    
      
    
    
      anchor(arg1, machine, error)



        
          
        

    

  


  

      

          @spec anchor(
  Statifier.Event.Cause.origin() | nil,
  Statifier.Machine.t(),
  Statifier.Evaluator.Error.t() | nil
) ::
  {:value, Statifier.Parser.Location.t()}
  | {:node, Statifier.Parser.Location.t()}
  | :none


      


Where to anchor error's span for origin: the value location of the
failing expression ({:value, _}, resolved against error.span by the
caller), the owning node's own span with nothing further to resolve
({:node, _}), or nothing at all (:none).
Dispatches on origin and, for content, on the content struct itself -
never on a generic Map.get(node, :location) || Map.get(node, :node_location)
reflection, the same posture StatifierUI.Trace.Manifest's own
content-location dispatch takes and for the same reason: that fallback
is silently wrong for
Statifier.Machine.Content.Assign, whose :location is a path-expression
string, not a span.
A candidate value location is only ever returned as {:value, _} when
error.span is non-nil - a nil span means resolve_span/4 would not be
called, so the caller must not be handed a location that invites it.
error of nil is ADR-0014's class: "reason" arm: there is no
expression and no span, so every origin that names a node at all returns
{:node, _} and nothing ever returns {:value, _}.

  



  
    
      
    
    
      object(error, origin, machine, source)



        
          
        

    

  


  

      

          @spec object(
  Statifier.Evaluator.Error.t(),
  Statifier.Event.Cause.origin() | nil,
  Statifier.Machine.t() | nil,
  String.t() | nil
) :: map()


      


The wire error object for error, raised with cause origin.
"class" is always "expression" here - ADR-0014's discriminator,
explicit on both arms rather than absent-means-expression, so a consumer
never infers the class from a key's absence. "kind" and "expression"
are always present. "span" is present only
when error.span is non-nil. "location"/"location_kind" are present
only when both machine and source are supplied and anchor/3 finds
a location to anchor on - origin of nil, machine/source of nil,
or an origin anchor/3 cannot resolve at all all omit both keys, key
absence being the ADR-0005 discipline for "nothing here" rather than a
null or a sentinel.

  



  
    
      
    
    
      reason_object(term, origin, machine, source)



        
          
        

    

  


  

      

          @spec reason_object(
  term(),
  Statifier.Event.Cause.origin() | nil,
  Statifier.Machine.t() | nil,
  String.t() | nil
) :: map()


      


The wire error object for a non-value reason term - ADR-0014's
class: "reason" arm, and the terms it peels on the way there.
term is the unconstrained reason Statifier.Interpreter.Content
raises an execution error with, which reaches an error.execution or
error.communication event's data as a tagged tuple, a bare atom, or
anything else at all. Three things happen to it here, in this order:
	{:nested_content, c_index, inner} is peeled, repeatedly,
collecting each c_index in order into "content_path". The wrapper
is what an <if> partition or a <foreach> body puts around a failure
raised inside it, and treating it as opaque would leave every nested
expression failure rendering as a string - ADR-0014 decision 4.
	An innermost %Statifier.Evaluator.Error{} routes to object/4,
so a wrapped expression failure keeps its span and its location and
renders as class: "expression", with "content_path" beside it.
	Anything else renders as class: "reason": "kind" derived from
the term's shape by reason_kind/1, and "reason" the whole term's
inspect/1.

"reason" is documented on the wire as human-readable text rather than
structured data to branch on, the same wording session.terminated's
reason carries. "kind" is the branchable half.
"location"/"location_kind" are present only when the producer could
anchor, and on this arm the anchor is always the owning node's own span
(location_kind: "node"): there is no expression span to resolve
against, so anchor/3 is called with no error at all.

  


        

      


  

    
StatifierUI.Trace.Json 
    



      
The canonical JSON encoder that makes ADR-0005's byte-comparable golden
traces real.
JSON.encode!/1 alone is not enough: Erlang map iteration order tracks
insertion order only below the small-map threshold, so two runs of the
same producer can build the same keys in different orders and get
different bytes back. encode/1 walks the term itself instead - objects
emit their keys in Enum.sort/1 (lexicographic) order at every nesting
level, arrays emit in the order given (the producer has already put them
in the order docs/wire-format.md requires), and every scalar and string
is delegated to JSON.encode_to_iodata!/1 so escaping is the stdlib's
problem, not this module's.
This encoder rejects nothing: a term outside StatifierUI.Trace.Message.json()
is a producer bug that JSON.encode_to_iodata!/1 raises on, which is the
right failure for an invariant StatifierUI.Trace.Normalizer is supposed
to have already established.

      


      
        Summary


  
    Functions
  


    
      
        decode(line)

      


        Reads one JSON object - a single JSON Lines line - back into a
%Message{}.



    


    
      
        decode_lines(document)

      


        Reads a JSON Lines document back into a message list - the inverse of
encode_lines/1.



    


    
      
        encode(map)

      


        Encodes a JSON-ready term to canonical iodata - object keys lexicographic
at every level, arrays in the order given.



    


    
      
        encode_lines(messages)

      


        Renders a list of messages as JSON Lines: one encode_message/1 result
per line, each terminated by "\n" - the shape the golden fixtures use.



    


    
      
        encode_message(message)

      


        Renders one %Message{} to a canonical JSON string - Message.to_map/1
followed by encode_to_string/1.



    


    
      
        encode_to_string(term)

      


        encode/1, flattened to a binary.



    





      


      
        Functions


        


  
    
      
    
    
      decode(line)



        
          
        

    

  


  

      

          @spec decode(String.t()) :: {:ok, StatifierUI.Trace.Message.t()} | {:error, term()}


      


Reads one JSON object - a single JSON Lines line - back into a
%Message{}.
The inverse of encode_message/1, and the function
docs/ops-embedding.md tells a host to call over a persisted stream.
Decoding is structural only: StatifierUI.Trace.Message.from_map/1
splits the envelope from the payload and leaves payload values in wire
shape, so encode_message/1 over the result reproduces the input bytes
exactly (encode/1 is canonical, so key order cannot drift).
A line that is not JSON is {:error, {:json, reason}}; valid JSON that
is not a well-formed envelope is the tagged error
StatifierUI.Trace.Message.from_map/1 returned.

  



  
    
      
    
    
      decode_lines(document)



        
          
        

    

  


  

      

          @spec decode_lines(String.t()) ::
  {:ok, [StatifierUI.Trace.Message.t()]}
  | {:error, {:line, pos_integer(), term()}}


      


Reads a JSON Lines document back into a message list - the inverse of
encode_lines/1.
Blank lines are skipped, so the trailing newline encode_lines/1 writes
round-trips cleanly and a hand-edited file with a stray blank line still
loads. The first line that fails stops the read and is reported as
{:error, {:line, number, reason}}, one-based, because "which line"
is the first thing anyone debugging a truncated capture needs.

  



  
    
      
    
    
      encode(map)



        
          
        

    

  


  

      

          @spec encode(StatifierUI.Trace.Message.json()) :: iodata()


      


Encodes a JSON-ready term to canonical iodata - object keys lexicographic
at every level, arrays in the order given.

  



  
    
      
    
    
      encode_lines(messages)



        
          
        

    

  


  

      

          @spec encode_lines([StatifierUI.Trace.Message.t()]) :: String.t()


      


Renders a list of messages as JSON Lines: one encode_message/1 result
per line, each terminated by "\n" - the shape the golden fixtures use.

  



  
    
      
    
    
      encode_message(message)



        
          
        

    

  


  

      

          @spec encode_message(StatifierUI.Trace.Message.t()) :: String.t()


      


Renders one %Message{} to a canonical JSON string - Message.to_map/1
followed by encode_to_string/1.

  



  
    
      
    
    
      encode_to_string(term)



        
          
        

    

  


  

      

          @spec encode_to_string(StatifierUI.Trace.Message.json()) :: String.t()


      


encode/1, flattened to a binary.

  


        

      


  

    
StatifierUI.Trace.Manifest 
    



      
Turns a compiled %Statifier.Machine{} plus caller-supplied context into
the session.start definition message (docs/wire-format.md) - the
message that makes every later index (state index, t_index,
c_index, d_index) resolvable to a source location without a compiler
on the reading end.
Pure, no process.
The Machine does not retain the SCXML source text and has no
id -> index reverse map beyond the partial id_to_index
(deps/statifier/lib/statifier/machine.ex:29), so the state table is built
by walking machine.states (a tuple in document order) rather than by any
lookup, and source is accepted from the caller rather than derived
(decision 7 of the plan).
The Content.Script/Content.Assign location gotcha
Every executable-content node kind carries a :location field holding its
own %Statifier.Parser.Location{} span, with two exceptions this module
handles explicitly rather than by a generic fallback:
	Statifier.Machine.Content.Script has no :location field at all - its
span lives on :node_location instead
(deps/statifier/lib/statifier/machine/content/script.ex:48).
	Statifier.Machine.Content.Assign has both fields, but its :location
is a String.t() - the raw, uncompiled location attribute (a path
expression such as "foo.bar"), not a location span. Its span is on
:node_location
(deps/statifier/lib/statifier/machine/content/assign.ex:42-46).

A naive Map.get(node, :location) || Map.get(node, :node_location)
handles Script correctly (its :location key does not exist, so
Map.get/2 returns nil and the fallback wins) but silently picks the
wrong value for Assign - its :location is a truthy string, so the ||
never reaches :node_location, and a string ends up where a location
object belongs. content_location/1 below dispatches on the struct
itself instead, naming Assign and Script as the two kinds whose span
is :node_location and treating every other kind's :location as the
span it already is.
attribute_locations: key presence is the contract
A state row and a transition row each carry an attribute_locations
object alongside the element-level location, built from the Machine
field of the same name (Statifier.Machine.State,
Statifier.Machine.Transition). It maps an attribute name to that
attribute's own value span, and its value is not the interesting part:
an entry exists only for an attribute the author actually wrote, so
Map.has_key?(row["attribute_locations"], "type") is the "was type
written" question that type's own value cannot answer once lowering has
applied the :external default. The map is carried verbatim from the
Document node through the Machine, so that contract survives the whole
trip to the wire.
The object is always present and is %{} for an element that wrote no
attributes at all, for the synthesized initial transition no author wrote,
and for a Machine compiled by an engine old enough not to populate the
field. Those three are indistinguishable on the wire and deliberately so:
a consumer that finds no entry for the attribute it wants falls back to
the row's element-level location, which is exactly the granularity the
format offered before this field existed.
cond_location stays where it is. It is not folded into this object
because it carries a fallback the raw map does not - the transition's own
location when cond was written without a recorded span - so the two
answer different questions. Prefer attribute_locations["cond"] for new
work; read cond_location when the fallback is what is wanted.

      


      
        Summary


  
    Types
  


    
      
        opts()

      


        Caller-supplied context build/3 cannot derive from the Machine alone.



    





  
    Functions
  


    
      
        build(machine, session, opts \\ [])

      


        Builds the session.start message for machine, stamped session: session and seq: 0.



    


    
      
        version()

      


        The session.start schema version this module produces - 1 (ADR-0005's initial value).



    





      


      
        Types


        


  
    
      
    
    
      opts()



        
          
        

    

  


  

      

          @type opts() :: [
  source: String.t(),
  fixtures: map(),
  parent_session: String.t(),
  invokeid: String.t()
]


      


Caller-supplied context build/3 cannot derive from the Machine alone.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      build(machine, session, opts \\ [])



        
          
        

    

  


  

      

          @spec build(Statifier.Machine.t(), session :: String.t(), opts()) ::
  {:ok, StatifierUI.Trace.Message.t()} | {:error, term()}


      


Builds the session.start message for machine, stamped session: session and seq: 0.
Returns {:error, {:invalid_fixtures, opts[:fixtures]}} when :fixtures
is supplied and is not a map, and {:error, {:invalid_source, opts[:source]}} when :source is supplied and is not a binary. Nothing
else can fail: every other field comes from a compiled Machine, which is
well-formed by construction.

  



  
    
      
    
    
      version()



        
          
        

    

  


  

      

          @spec version() :: pos_integer()


      


The session.start schema version this module produces - 1 (ADR-0005's initial value).

  


        

      


  

    
StatifierUI.Trace.Message 
    



      
One message of the trace wire format (docs/wire-format.md), held as a
struct in process and rendered to the documented JSON object by to_map/1.
The envelope fields (type, session, seq, the counters
macrostep/microstep/round, carried by trace.* and effect.*
messages and by no session.* message, and the optional otel
correlation object legal in exactly the same places) live on the struct
directly; everything
type-specific lives in payload, already in wire shape - a string-keyed
map ready to merge over the envelope. This is decision 1 of the plan: one
envelope struct rather than one struct per message type, so the spec stays
the single definition site of what a payload contains.
A payload key is never allowed to collide with an envelope key - that
would be a producer bug, silently resolved by whichever side to_map/1
happened to favor. validate/1 catches it explicitly; StatifierUI.Trace.Normalizer
calls it on every message it builds, so by the time anything else sees a
%Message{} the invariant already holds and to_map/1 can be specced for
a valid message.

      


      
        Summary


  
    Types
  


    
      
        from_map_error()

      


        Why from_map/1 refused a term.



    


    
      
        json()

      


        A JSON-ready term - the codomain every payload value must land in.



    


    
      
        t()

      


    





  
    Functions
  


    
      
        from_map(map)

      


        Reads a decoded JSON object back into a %Message{} - the inverse of
to_map/1.



    


    
      
        to_map(message)

      


        Renders message to the documented JSON object: the envelope merged over
the payload.



    


    
      
        validate(message)

      


        Checks that message's payload carries no key reserved for the envelope.



    





      


      
        Types


        


  
    
      
    
    
      from_map_error()



        
          
        

    

  


  

      

          @type from_map_error() ::
  {:not_an_object, term()}
  | {:missing_envelope_key, String.t()}
  | {:invalid_envelope_value, String.t(), term()}


      


Why from_map/1 refused a term.

  



  
    
      
    
    
      json()



        
          
        

    

  


  

      

          @type json() ::
  nil
  | boolean()
  | integer()
  | float()
  | String.t()
  | [json()]
  | %{optional(String.t()) => json()}


      


A JSON-ready term - the codomain every payload value must land in.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierUI.Trace.Message{
  macrostep: non_neg_integer() | nil,
  microstep: non_neg_integer() | nil,
  otel: %{optional(String.t()) => String.t()} | nil,
  payload: %{optional(String.t()) => json()},
  round: non_neg_integer() | nil,
  seq: non_neg_integer(),
  session: String.t(),
  type: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      from_map(map)



        
          
        

    

  


  

      

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


      


Reads a decoded JSON object back into a %Message{} - the inverse of
to_map/1.
The seven reserved keys become envelope fields and everything else
becomes payload, which is the whole of the transform: payload values
are not decoded. payload holds wire-shape terms by definition (see
the moduledoc), and the consumers that want Elixir terms call
StatifierUI.Value.decode/1 themselves at read time -
StatifierUI.DatamodelExplorer documents at its own decode site why
decoding a second time would re-read an already-decoded Date as a
$-tagged map. Staying structural is also what makes the round trip
exact: re-encoding the result of from_map/1 reproduces the bytes it was
read from.
Absent optional keys stay nil, mirroring to_map/1 omitting them.
A missing type, session, or seq is
{:error, {:missing_envelope_key, key}}; a present one of the wrong
shape is {:error, {:invalid_envelope_value, key, value}}. Both are
malformed input rather than producer bugs, so they are values and not
raises.
Examples
iex> StatifierUI.Trace.Message.from_map(%{"type" => "effect.log", "session" => "s", "seq" => 0})
{:ok, %StatifierUI.Trace.Message{type: "effect.log", session: "s", seq: 0}}

iex> StatifierUI.Trace.Message.from_map(%{"type" => "effect.log", "session" => "s"})
{:error, {:missing_envelope_key, "seq"}}

  



  
    
      
    
    
      to_map(message)



        
          
        

    

  


  

      

          @spec to_map(t()) :: %{optional(String.t()) => json()}


      


Renders message to the documented JSON object: the envelope merged over
the payload.
"type", "session", and "seq" are always present; "macrostep",
"microstep", "round", and "otel" are present only when non-nil
(decisions 3 and 5, amended by sui-67d - trace.* and effect.* messages
carry all three counters, session.* messages carry
none of the three; otel is stamped only where a counter is legal and
only when a host attached a resolver, ADR-0013). Specced for a valid
message: call validate/1 first, or construct through
StatifierUI.Trace.Normalizer, which always does.

  



  
    
      
    
    
      validate(message)



        
          
        

    

  


  

      

          @spec validate(t()) :: {:ok, t()} | {:error, {:reserved_payload_key, String.t()}}


      


Checks that message's payload carries no key reserved for the envelope.
Returns {:error, {:reserved_payload_key, key}} naming the first
colliding key found, rather than letting the envelope silently win in
to_map/1. Called by StatifierUI.Trace.Normalizer on every message it
builds, so any other caller can treat a %Message{} it receives as
already valid.
Examples
iex> message = %StatifierUI.Trace.Message{type: "effect.log", session: "s", seq: 0}
iex> StatifierUI.Trace.Message.validate(message)
{:ok, message}

  


        

      


  

    
StatifierUI.Trace.Normalizer 
    



      
The pure mapping from Statifier.Effect.t() (and the session's own
lifecycle messages) to StatifierUI.Trace.Message.t(), matching
docs/wire-format.md field for field. No process, no session, no
%Statifier.Machine{} - the whole vocabulary is testable from a struct
literal.
Value handling
Anything from the engine that occupies a value position -
Event.data, Log.value, Trace.Done.donedata, Effect.Done.donedata,
Send.data, SendDelayed.data, Invoke.params, Invoke.content,
DatamodelChange.new_value, DatamodelChange.prior_value - goes
through StatifierUI.Value.encode/1; its {:error, _} is propagated,
never rescued. Everything structural is reduced first (decision 6):
MapSets to sorted lists (configuration/1), atoms to "kind"-tagged
objects (origin/1, owner/1). This ordering matters -
StatifierUI.Value.encode/1 rejects any term outside predicator's
closed value domain with {:error, {:unsupported_value, term}}, so
handing it a raw tuple or a bare atom would produce a wrong error
(:unsupported_value instead of a normalizer-specific one) rather than
the structural, purpose-built handling this module gives those shapes.
A %Statifier.Evaluator.Error{} in Event.data gets the same
structural treatment, one step further: it never reaches
StatifierUI.Value.encode/1 at all, because it is not a predicator
value - it is reduced by StatifierUI.Trace.Diagnostic.object/4 into
the wire error object and lands on the event's "error" key instead
of "data". The two keys are alternatives, never siblings.
An error.execution or error.communication event's data gets the same
treatment for the same reason (ADR-0014): the engine's raise site puts an
unconstrained reason term there, StatifierUI.Value.encode/1 rejects the
tagged tuples it is in practice, and the whole message used to be dropped
rather than rendered. It is reduced by
StatifierUI.Trace.Diagnostic.reason_object/4 onto the same "error"
key instead.
Absence
_event.data keeps ADR-0005's three-way rule unchanged: :undefined
omits the key, nil is present as JSON null, %{} is present as {}
(put_defined/3). DatamodelChange.new_value and
DatamodelChange.prior_value follow the same three-way rule, because they
share _event.data's property: the engine spells "unbound" as
:undefined there (ADR-0037), so nil genuinely means a stored null.
Every other nullable field in this vocabulary has no
engine-side way to distinguish "no value" from "a genuinely null value" -
Statifier.Effect.Log.value and the two donedata fields default to
plain nil for "nothing here", never :undefined - so put_present/3
and put_value/3 generalize the rule (decision 5) by treating nil and
:undefined alike as absence for those fields, applied uniformly instead
of remembered clause by clause.
The retired third answer
normalize/2 used to have a third answer, :skip, for an engine trace
effect the wire format deliberately did not carry - closed, named, and
distinct from an unknown effect. It had exactly one member,
Statifier.Effect.Trace.CondsEvaluated, skipped by sui-9fs because v1
had no guard-evaluation message to map it onto. ADR-0018 added that
message, sui-e41 moved the effect onto the mapping clause below, and the
answer retired with its last member: nothing in this module returns
:skip, and normalize/2 no longer offers it.
It was retired rather than kept empty because the empty form is not
writable here, in either half. Keep the clause with an empty list and
module in [] expands to false, so the pattern's own binding is never
read and the compiler answers variable "module" is unused; drop the
clause and keep the constant instead and it answers module attribute @skipped_trace_effects was set but never used. Both are fatal under
warnings_as_errors, and a contract offering a return no clause produces
makes every caller's third arm dead code the analyzer refuses. The next
trace effect ruled out of the vocabulary reintroduces the answer with the
clause that produces it, which is the only form that stays honest.
The fallthrough that answers {:error, {:unknown_effect, _}} is
untouched, and deliberately so - a trace effect nobody has considered
still refuses. That refusal is the mechanism the skip was always distinct
from, and it is the half that has members.

      


      
        Summary


  
    Types
  


    
      
        ctx()

      


        What normalize/2 needs beyond the effect itself: the emitting session
and the seq to stamp, always required. :machine and :source are
optional - present only when the caller (StatifierUI.Trace.Subscriber)
can supply the compiled machine and the chart text, which is what lets
StatifierUI.Trace.Diagnostic.object/4 resolve an absolute location
for an %Evaluator.Error{} event. Without them the error object still
carries kind/expression/span; only location/location_kind are
omitted. Optional rather than required on purpose: every existing test
in this module constructs ctx as a two-key struct literal, and the
moduledoc's "no process, no session, no %Statifier.Machine{}" claim
stays true for the rest of the vocabulary.



    


    
      
        input()

      


        Everything normalize/2 accepts: a bare effect, the {:effect, _}
wrapper the session sends its subscribers, and the two lifecycle
messages. The outer {:statifier, session_id, _} envelope is never
accepted here - unwrapping it is the subscriber's job, and keeping it out
is what makes this module testable from a struct literal.



    





  
    Functions
  


    
      
        normalize(effect, ctx)

      


        Normalizes one input() into a %Message{} stamped with ctx's
session and seq.



    


    
      
        types()

      


        The closed, sorted list of every type string this format defines - the
vocabulary's single definition site in code. 25 entries: 10 trace.* (the
nine Appendix D phase boundaries plus trace.conds_evaluated, the guard
seam inside selection, from Statifier.Effect.Trace.CondsEvaluated), 10
effect.* (the nine core effects plus effect.datamodel_change, from
Statifier.Effect.DatamodelChange), and 5 session.* (the four
lifecycle types plus session.datamodel, emitted once per session from
Statifier.Effect.DatamodelInit). docs/wire-format.md's type index
table is the same 25, and test/statifier_ui/trace/wire_format_spec_test.exs
asserts the two sets are equal.



    





      


      
        Types


        


  
    
      
    
    
      ctx()



        
          
        

    

  


  

      

          @type ctx() :: %{
  :session => String.t(),
  :seq => non_neg_integer(),
  optional(:machine) => Statifier.Machine.t(),
  optional(:source) => String.t()
}


      


What normalize/2 needs beyond the effect itself: the emitting session
and the seq to stamp, always required. :machine and :source are
optional - present only when the caller (StatifierUI.Trace.Subscriber)
can supply the compiled machine and the chart text, which is what lets
StatifierUI.Trace.Diagnostic.object/4 resolve an absolute location
for an %Evaluator.Error{} event. Without them the error object still
carries kind/expression/span; only location/location_kind are
omitted. Optional rather than required on purpose: every existing test
in this module constructs ctx as a two-key struct literal, and the
moduledoc's "no process, no session, no %Statifier.Machine{}" claim
stays true for the rest of the vocabulary.

  



  
    
      
    
    
      input()



        
          
        

    

  


  

      

          @type input() ::
  Statifier.Effect.t()
  | {:effect, Statifier.Effect.t()}
  | {:halted, :done | :cancelled | :budget_exhausted}
  | {:unroutable, Statifier.Effect.t()}


      


Everything normalize/2 accepts: a bare effect, the {:effect, _}
wrapper the session sends its subscribers, and the two lifecycle
messages. The outer {:statifier, session_id, _} envelope is never
accepted here - unwrapping it is the subscriber's job, and keeping it out
is what makes this module testable from a struct literal.

  


        

      

      
        Functions


        


  
    
      
    
    
      normalize(effect, ctx)



        
          
        

    

  


  

      

          @spec normalize(input(), ctx()) ::
  {:ok, StatifierUI.Trace.Message.t()} | {:error, term()}


      


Normalizes one input() into a %Message{} stamped with ctx's
session and seq.
Returns {:error, {:unknown_effect, tag}} for a tag this module does not
know, rather than skipping it - a new engine effect appearing silently is
exactly what ADR-0005's Consequences warn a drift test must catch. It is
the caller's job to decide what to do with the error.
There is no third answer. normalize/2 returned :skip while one engine
trace effect had no message to map onto; ADR-0018 gave it one, so every
effect this module accepts now produces a message or an error. See this
module's "The retired third answer" section.

  



  
    
      
    
    
      types()



        
          
        

    

  


  

      

          @spec types() :: [String.t()]


      


The closed, sorted list of every type string this format defines - the
vocabulary's single definition site in code. 25 entries: 10 trace.* (the
nine Appendix D phase boundaries plus trace.conds_evaluated, the guard
seam inside selection, from Statifier.Effect.Trace.CondsEvaluated), 10
effect.* (the nine core effects plus effect.datamodel_change, from
Statifier.Effect.DatamodelChange), and 5 session.* (the four
lifecycle types plus session.datamodel, emitted once per session from
Statifier.Effect.DatamodelInit). docs/wire-format.md's type index
table is the same 25, and test/statifier_ui/trace/wire_format_spec_test.exs
asserts the two sets are equal.
This is the vocabulary's public handle: a host holds this list at the
version it integrated against and diffs it on upgrade to notice an added
type, which the format's must-ignore rule otherwise makes invisible. See
the 2026-09-06 note in
docs/adr/0005-language-neutral-trace-wire-format.md.

  


        

      


  

    
StatifierUI.Trace.Otel 
    



      
The producer half of ADR-0013: stamping a message's otel correlation key
from a resolver the host supplies.
This module calls no OpenTelemetry API and depends on no OTel package
(ADR-0004, ADR-0013). The ids arrive as opaque strings from a
resolver/0 the host passes to
StatifierUI.Trace.Subscriber as :otel_context; everything here is the
arithmetic of deciding whether a given message may carry them and whether
what came back is well-formed enough to write.
The resolver
otel_context: (session_id, macrostep ->
                 {:ok, %{trace_id: binary, span_id: binary}} | :none)
It is keyed on (session_id, macrostep) rather than on "the currently open
span" because the subscriber is its own process consuming messages
asynchronously: by the time it stamps a message the session may have moved
on, and "current" would silently stamp the wrong macrostep under lag.
Making that lookup answerable is opentelemetry_statifier's decision in
its own repository - this package degrades correctly while it is open.
When the key is written
Only on trace.* and effect.* messages carrying a macrostep - exactly
where macrostep is legal. No session.* message ever carries it, because
upstream has no session-lifetime span and stamping one would assert a
containment the engine's own bridge declines to claim.
The object is written only when the resolver answers {:ok, _} with both
ids present and well-formed W3C Trace Context hex: trace_id exactly 32
lowercase hex digits, span_id exactly 16, no 0x prefix, no dashes, no
uppercase. It is never partial - half a pair cannot be looked up in any
backend, so a half answer omits the key rather than degrading it.
Failure is absence, never a crash
On :none, on a malformed or partial pair, on any other return shape, or
on a resolver that raises, exits, or throws, the key is simply omitted and
the run continues. Correlation metadata is not worth failing a trace over,
and ADR-0013 names this as the one place in this package where that trade
is the right one.

      


      
        Summary


  
    Types
  


    
      
        resolver()

      


        The host-supplied lookup from (session_id, macrostep) to the span
covering that macrostep.



    





  
    Functions
  


    
      
        correlatable?(message)

      


        Whether message is one the otel key is legal on: a trace.* or
effect.* message carrying a macrostep.



    


    
      
        stamp(message, resolver)

      


        Returns message with its otel key stamped from resolver, or unchanged.



    





      


      
        Types


        


  
    
      
    
    
      resolver()



        
          
        

    

  


  

      

          @type resolver() :: (String.t(), non_neg_integer() ->
                 {:ok, %{trace_id: String.t(), span_id: String.t()}} | :none)


      


The host-supplied lookup from (session_id, macrostep) to the span
covering that macrostep.

  


        

      

      
        Functions


        


  
    
      
    
    
      correlatable?(message)



        
          
        

    

  


  

      

          @spec correlatable?(StatifierUI.Trace.Message.t()) :: boolean()


      


Whether message is one the otel key is legal on: a trace.* or
effect.* message carrying a macrostep.
Examples
iex> message = %StatifierUI.Trace.Message{
...>   type: "session.halted", session: "s", seq: 1
...> }
iex> StatifierUI.Trace.Otel.correlatable?(message)
false

  



  
    
      
    
    
      stamp(message, resolver)



        
          
        

    

  


  

      

          @spec stamp(StatifierUI.Trace.Message.t(), resolver() | nil) ::
  StatifierUI.Trace.Message.t()


      


Returns message with its otel key stamped from resolver, or unchanged.
A nil resolver - the default, and every stream that predates a host
attaching one - returns the message untouched, which is what keeps golden
traces byte-comparable.
Examples
iex> resolver = fn _session, _macrostep ->
...>   {:ok, %{trace_id: "4bf92f3577b34da6a3ce929d0e0e4736", span_id: "00f067aa0ba902b7"}}
...> end
iex> message = %StatifierUI.Trace.Message{
...>   type: "trace.entry_set", session: "sess_1", seq: 7, macrostep: 2
...> }
iex> StatifierUI.Trace.Otel.stamp(message, resolver).otel
%{"span_id" => "00f067aa0ba902b7", "trace_id" => "4bf92f3577b34da6a3ce929d0e0e4736"}

iex> resolver = fn _session, _macrostep -> :none end
iex> message = %StatifierUI.Trace.Message{
...>   type: "trace.entry_set", session: "sess_1", seq: 7, macrostep: 2
...> }
iex> StatifierUI.Trace.Otel.stamp(message, resolver).otel
nil

  


        

      


  

    
StatifierUI.Trace.Projection 
    



      
ADR-0012's producer-side projection: the transform that replaces values in
a closed set of value positions with the reserved {"$redacted": true}
sentinel while leaving every identity, counter, ordering, and structural
field untouched.
project/2 is applied to a %StatifierUI.Trace.Message{} on the
StatifierUI.Trace.Subscriber path, after StatifierUI.Trace.Normalizer
has built the message and before it is buffered or fanned out to any
listener. That placement is the record's central decision and the reason
this is not a filter in StatifierUI.Trace.Json or in a consumer: every
shipped consumer reads structs and never passes through the encoder, so a
redaction placed at the encoder would be visible only to the golden tests.
The practical test the placement is chosen to pass: a projected stream may
be buffered, rendered, encoded, written to disk, shipped to a log
aggregator, or replayed months later without any of those having held a
datamodel value.
Redaction replaces; it never omits
A redacted position carries %{"$redacted" => true}. It is never dropped,
never nil, never %{}, and never %{"$undefined" => true}. Key absence,
JSON null, and $undefined already mean specific things in this format,
and every one of them is a claim about what the run did; $redacted is the
format's only encoding for "a value was here and this stream is not
carrying it," which is a claim about the stream rather than about the run.
The corollary that governs every clause below: a position is replaced
only where it is already present. Nine of the seventeen key paths this
module touches are conditionally absent, and writing a sentinel into one
that was absent would assert something the run never did - an eventless
round becoming evented (trace.transitions_selected's event), a first
write acquiring a prior value (effect.datamodel_change's prior_value),
or a host that supplied no fixtures acquiring a bundle (session.start's
fixtures). replace_present/3 is the only way a value is written here.
The two allowlist shapes
Within projected mode the default is deny. A profile may allow specific
values back, and the allowlist has two parts because the format's value
positions divide cleanly in two.
Located positions - the datamodel - are allowlisted by path prefix,
written as arrays of segments in the same encoding
effect.datamodel_change's location_path already uses. The same prefixes
apply to session.datamodel, whose keys are the first segment of every
path.
Unlocated positions - payloads, which have no path - are allowlisted by
naming the position, from the closed set positions/0 returns. Naming a
position allows it wholesale, at every message that carries it. There is
deliberately no per-key allowlist inside a payload: an event payload has no
stable schema the way a datamodel location does.
Prefix matching, and the shallower-write rule
Three cases, and the third is the operator ruling of 2026-08-29 recorded on
ADR-0012 (the accepted text settled only the first two):
	An allowed prefix matches the write's leading segments (the prefix is
no longer than the write's path): the whole value is allowed through.
	No allowed prefix relates to the path at all: the whole value is
redacted.
	An allowed prefix is longer than the write's path and extends it -
the write is shallower than the prefix, so the written value contains
both the allowed leaf and its withheld siblings. The projection
descends into the value and redacts selectively, so the allowed leaf
passes and every sibling is redacted. Allowing the whole write would leak
a sibling the profile withheld; denying it would withhold a leaf the
profile allowed.

Descent applies identically to session.datamodel's snapshot values. Where
a value cannot be descended into because it is a scalar rather than a map
or a list, the allowed leaf is unreachable and the value is redacted whole
	the safe direction.

What is never projected
Every identity, counter, and structural field: type, session, seq,
macrostep, microstep, round, otel (a trace id and a span id are
random identifiers carrying no chart vocabulary and nothing derived from a
datamodel value - ADR-0013), state indexes, t_index, c_index,
d_index, invokeid, send_id, state_index, invoke_index, every
session.start table and every location object in them, configurations,
exit and entry sequences, kind and type discriminators, owner and
origin objects, event names, label on effect.log, src and
invoke_type on effect.invoke, target and send_type on the send
family, location_path and location_source on effect.datamodel_change,
session.halted's reason (a closed three-value set), and effect.done's
configuration.
location_path's integer segments are resolved index expressions, so a
projected stream still reveals which array index a write landed on. ADR-0012
records that as an accepted residual: a consumer that cannot see the path
cannot fold the write at all.
An event's error object (StatifierUI.Trace.Diagnostic) adds six more
never-projected fields: class, kind, span, location,
location_kind, and content_path. Two of its keys are not in that set.
error.expression is chart text and is redacted with session.start's
source under allow_source: false - it is not a new entry in
positions/0, since the existing allow_source knob already governs
chart text. error.reason is redacted unconditionally, under every
profile, beside session.terminated's reason: it is inspect/1 of an
engine reason term and can embed a datamodel value verbatim (ADR-0014
decision 5), so no profile can allow it back and it is not a position
either.
Not anonymization, not access control
Structure leaks. Which branch a run took, how many rounds a macrostep
needed, which transition fired on which event - these imply things about
the values that produced them. The guarantee is narrow and worth stating in
those terms: no datamodel value crosses the producer boundary. Choosing
the profile correctly per tenant is the host's job, and this format cannot
check it.

      


      
        Summary


  
    Functions
  


    
      
        positions()

      


        The closed set of unlocated value positions a profile may name in
allow_positions.



    


    
      
        profile(name, opts \\ [])

      


        Builds a validated Profile.



    


    
      
        profile!(name, opts \\ [])

      


        profile/2, raising on an invalid allowlist.



    


    
      
        project(message, profile)

      


        Projects message under profile.



    


    
      
        projected_types()

      


        The closed, sorted list of every message type this module has a
projection rule for - the code side of ADR-0012's position table.



    


    
      
        redacted()

      


        The reserved sentinel object a redacted position carries.



    





      


      
        Functions


        


  
    
      
    
    
      positions()



        
          
        

    

  


  

      

          @spec positions() :: [StatifierUI.Trace.Projection.Profile.position()]


      


The closed set of unlocated value positions a profile may name in
allow_positions.
Examples
iex> :log_value in StatifierUI.Trace.Projection.positions()
true

  



    

  
    
      
    
    
      profile(name, opts \\ [])



        
          
        

    

  


  

      

          @spec profile(
  String.t(),
  keyword()
) :: {:ok, StatifierUI.Trace.Projection.Profile.t()} | {:error, term()}


      


Builds a validated Profile.
opts:
	:allow_paths - a list of path prefixes, each a list of string or
integer segments. Default [] (deny every datamodel value).
	:allow_positions - a list of atoms drawn from positions/0. Default
[] (deny every payload value).
	:allow_source - whether session.start's source is retained.
Default true, which is ADR-0012's default: source is authored
rather than run data and the whole inspector resolves indexes against
it. Set it false when chart source may itself carry a secret, at the
documented cost that location objects still resolve to line and column
but nothing can display the text at them.

Returns {:error, {:invalid_allow_paths, term}} or
{:error, {:invalid_allow_positions, term}} rather than accepting an
allowlist it cannot interpret - a redaction rule that silently stops
matching is the failure ADR-0012 exists to avoid.
Examples
iex> {:ok, profile} = StatifierUI.Trace.Projection.profile("end_user_run_history")
iex> profile.allow_source
true

iex> StatifierUI.Trace.Projection.profile("bad", allow_positions: [:nope])
{:error, {:invalid_allow_positions, [:nope]}}

  



    

  
    
      
    
    
      profile!(name, opts \\ [])



        
          
        

    

  


  

      

          @spec profile!(
  String.t(),
  keyword()
) :: StatifierUI.Trace.Projection.Profile.t()


      


profile/2, raising on an invalid allowlist.

  



  
    
      
    
    
      project(message, profile)



        
          
        

    

  


  

      

          @spec project(StatifierUI.Trace.Message.t(), StatifierUI.Trace.Projection.Profile.t()) ::
  StatifierUI.Trace.Message.t()


      


Projects message under profile.
Every value position ADR-0012's table names is replaced with the sentinel
unless the profile allows it; every other field is returned untouched. A
session.start message additionally gains the projection header naming
the mode and the profile, which is what makes a projected stream
distinguishable from a full one even when a single message is pulled out of
a log.
Examples
iex> profile = StatifierUI.Trace.Projection.profile!("p")
iex> message = %StatifierUI.Trace.Message{
...>   type: "effect.log", session: "s", seq: 1, payload: %{"value" => 42}
...> }
iex> StatifierUI.Trace.Projection.project(message, profile).payload
%{"value" => %{"$redacted" => true}}

  



  
    
      
    
    
      projected_types()



        
          
        

    

  


  

      

          @spec projected_types() :: [projected_type()]


      


The closed, sorted list of every message type this module has a
projection rule for - the code side of ADR-0012's position table.
This exists to be compared against the table in docs/wire-format.md's
Projection section, which
test/statifier_ui/trace/projection_drift_test.exs does in both
directions. The standing drift risk ADR-0012 names is a value position
added to the format later with no projection rule, which would carry
values through a projected stream silently; the spec table is the
checklist, and that test is what makes the checklist bite.
Examples
iex> "effect.log" in StatifierUI.Trace.Projection.projected_types()
true

  



  
    
      
    
    
      redacted()



        
          
        

    

  


  

      

          @spec redacted() :: %{required(String.t()) => boolean()}


      


The reserved sentinel object a redacted position carries.
Examples
iex> StatifierUI.Trace.Projection.redacted()
%{"$redacted" => true}

  


        

      


  

    
StatifierUI.Trace.Projection.Profile 
    



      
A named projection profile: the two allowlists plus allow_source.
Built through StatifierUI.Trace.Projection.profile/2, which validates
the shapes rather than letting a malformed allowlist silently allow or
deny more than the host meant. Profiles are a producer input; where a
host stores them and how it picks one per tenant is host business.

      


      
        Summary


  
    Types
  


    
      
        position()

      


        An unlocated value position, from the closed set StatifierUI.Trace.Projection.positions/0 returns.



    


    
      
        segment()

      


        One segment of a datamodel location path: an object key or an array index.



    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      position()



        
          
        

    

  


  

      

          @type position() ::
  :event_data
  | :log_value
  | :send_data
  | :invoke_params
  | :invoke_content
  | :donedata


      


An unlocated value position, from the closed set StatifierUI.Trace.Projection.positions/0 returns.

  



  
    
      
    
    
      segment()



        
          
        

    

  


  

      

          @type segment() :: String.t() | integer()


      


One segment of a datamodel location path: an object key or an array index.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierUI.Trace.Projection.Profile{
  allow_paths: [[segment()]],
  allow_positions: MapSet.t(position()),
  allow_source: boolean(),
  name: String.t()
}


      



  


        

      


  

    
StatifierUI.Trace.Replay 
    



      
The offline producer of the v1 trace wire format (ADR-0017): a pure
function that turns a persisted session event log into the same
StatifierUI.Trace.Message stream StatifierUI.Trace.Subscriber
produces from a live session - with no Statifier.Session, no process,
and no clock.
A host that persists its own session event log - because it restarts, or
because it stores runs for audit and renders them later - has the inputs
a run was driven by, the compiled chart, and the options the session ran
under, and nothing left to subscribe to. from_events/4 is what it calls
instead, and recording/3 is the step in the middle it can reach for on
its own.
The four steps, and why they are the subscriber's four steps
from_events/4 builds a Statifier.Session.Recording through that
module's public constructors, hands it to Statifier.Replay.run/1, emits
the session.start manifest, and folds the returned stream through the
normalizer - which is exactly what
StatifierUI.Trace.Subscriber's catch-up attach path does, with the
same calls in the same order:
	StatifierUI.Trace.Manifest.build/3 for session.start, stamped
seq: 0;
	StatifierUI.Trace.Normalizer.normalize/2 for every stream element,
with the same four-key ctx (so error.location resolves the same
way);
	StatifierUI.Trace.Otel.stamp/2 and then
StatifierUI.Trace.Projection.project/2, in that order, for every
message - ADR-0013 puts otel in the never-projected set, and
stamping first is what proves a projected stream carries the key
unchanged.

No message shape is constructed in this module. Parity with the
subscriber (ADR-0017 decision 3) is therefore structural rather than
promised: identical types, identical order, identical seq values, and
identical payload bytes under StatifierUI.Trace.Json.encode_lines/1.
What it deliberately does not do
	No session.terminated. There is no process offline and no exit
to observe; an offline stream's end is the end of the entry list.
session.halted is unaffected - it comes from a {:halted, reason}
stream element and is produced normally.
	No capacity, no fan-out, no diagnostics counter. A function
returning a list drops nothing and sends to nobody, so the
subscriber's bounded buffer, its listener set, and its stats/1 have
no offline counterpart. The whole list is held in memory, which the
subscriber's bound does not have to.
	No timers and no clock. Statifier.Replay converts a schedule
into a pending-timer credit rather than a real
Process.send_after/3, and a recorded firing is delivered at its
recorded position and nowhere else. Wall-clock time never enters,
which is what makes this function deterministic.

The recording, on its own
recording/3 is the first of the four steps, exposed. A host that stores
its run as rows rather than as a Statifier.Session.Recording.to_binary/1
blob has to turn those rows back into Statifier.Session.Recording.entry/0
values before anything can replay them, and the six-clause fold that puts
them into a recording through the module's public constructors is the same
fold whether the caller wants messages afterwards or the recording itself
	to hand to Statifier.Replay.run/1 directly, to to_binary/1 for
storage, or to compare against one it already had.

from_events/4 calls it, so the two cannot drift. It stops where the
recording is built: :trace and :session_id are checked by
from_events/4 and not here, because they are requirements of the
message stream rather than of the recording (a recording made without
trace: true replays perfectly well; it just carries no trace effects).
docs/ops-embedding.md's "From a persisted event log" section carries the
row-to-entry mapping table for all six shapes, and the timer rule below.
The timer rule
A fired delayed send is {:timer, send_id, event, routes} and never
{:event, event, routes}, even though the engine delivered an ordinary
external event either way. The difference is the matching:
Statifier.Replay turns each recorded <send> with a delay into a
pending-timer credit under its send_id, and only a {:timer, ...}
entry draws one (statifier lib/statifier/replay.ex:337-346, :359-374).
So a firing named as an event is not checked against anything. The
replay accepts a firing the chart never scheduled, instead of returning
{:error, {:unscheduled_timer_firing, send_id}}; and the credit it
should have consumed stays outstanding, where a later
{:cancel_timers, send_id} moves it into the raced pool and a
subsequent firing can still draw it. A single fired timer with nothing
after it produces the same stream under either name, which is exactly why
the rule has to be stated rather than discovered.
The name
This module and Statifier.Replay collide under alias. That is
intentional: the engine module is aliased here as EngineReplay at its
single call site rather than naming this one something that hides what it
is.
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        opts()

      


        This producer's own options - the subscriber's emission options and no
others.



    





  
    Functions
  


    
      
        from_events(machine, initialize_opts, events, opts \\ [])

      


        Produces the wire-format message stream for a recorded run, offline.



    


    
      
        recording(machine, initialize_opts, events)

      


        Builds the Statifier.Session.Recording a host's stored inputs describe.
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          @type opts() :: [
  source: String.t(),
  fixtures: map(),
  parent_session: String.t(),
  invokeid: String.t(),
  projection: StatifierUI.Trace.Projection.Profile.t(),
  otel_context: StatifierUI.Trace.Otel.resolver()
]


      


This producer's own options - the subscriber's emission options and no
others.
:source, :fixtures, :parent_session and :invokeid are forwarded
verbatim to StatifierUI.Trace.Manifest.build/3; :source additionally
widens the normalizer's ctx exactly as the subscriber's does.
:projection and :otel_context are the chokepoint's two options.
Deliberately absent are :capacity, :listeners and :name: a buffer,
a fan-out and a process name are process concerns, and this is a
function.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      from_events(machine, initialize_opts, events, opts \\ [])



        
          
        

    

  


  

      

          @spec from_events(
  machine :: Statifier.Machine.t(),
  initialize_opts :: keyword(),
  events :: [Statifier.Session.Recording.entry()],
  opts :: opts()
) :: {:ok, [StatifierUI.Trace.Message.t()]} | {:error, term()}


      


Produces the wire-format message stream for a recorded run, offline.
	machine - the compiled chart the log was produced over, the same
argument StatifierUI.Trace.Manifest.build/3 and
Statifier.Session.Recording.new/3 take.
	initialize_opts - the session options the recorded run was made
under, in Statifier.Session.Recording.new/3's normalized
vocabulary: :session_id, :trace, :datamodel,
:max_macrostep_rounds, :routes, :invoke_types and
:invoke_handlers. :session_id must be a binary - every message's
envelope carries it.
	events - the persisted log, in the session's serialized input
order, as Statifier.Session.Recording.entry/0 values.
	opts - this producer's own options; see opts/0.

Errors are values, and the call fails closed
The first failure returns {:error, reason} and no partial list. Where
the subscriber continues past a bad effect and records a diagnostic - it
would otherwise lose a live stream it can never recover - an offline
caller still has the log in hand and can retry, report, or investigate,
and a partial list returned as {:ok, messages} would be
indistinguishable from a whole one (ADR-0017 decision 5).
The reasons:
	{:initialize_opts, :trace_disabled} when initialize_opts does not
carry a truthy :trace. Statifier.Session.Recording.new/3 defaults
the flag to false, and a run made without it completes successfully
while emitting no trace.* messages at all - ten of the format's
twenty-five types missing, silently. The flag is the caller's to
supply, because defaulting it on would produce a stream the recorded
run never produced.
	{:initialize_opts, :missing_session_id} when :session_id is
absent or is not a binary.
	{:unknown_entry, entry} for an entry shape this module does not
know. Statifier.Session.Recording.entry/0 has six shapes today, and
a seventh appearing upstream must not be dropped silently - the same
reasoning StatifierUI.Trace.Normalizer.normalize/2 gives for
{:unknown_effect, tag}.
	anything Statifier.Replay.run/1 returns, unwrapped - notably
{:unscheduled_timer_firing, send_id}. Its {:anchor, _} arm cannot
be reached from here: from_events/4 takes no anchor, so the
recording it builds always replays from
Statifier.Interpreter.initialize/2 (a host holding an anchored
recording has the blob, and wants Statifier.Replay.run/1 directly).
	anything StatifierUI.Trace.Manifest.build/3 or
StatifierUI.Trace.Normalizer.normalize/2 returns.

StatifierUI.Trace.Normalizer.normalize/2 has no third answer to fold in:
it returned :skip while one engine trace effect had no message to map
onto, and ADR-0018 gave it one. Fail-closed (decision 5) applies to
{:error, _} and is untouched.
Examples
iex> {:ok, machine} = Statifier.compile(~s(<scxml xmlns="http://www.w3.org/2005/07/scxml" version="1.0" initial="a"><state id="a"/></scxml>))
iex> {:ok, [manifest | _]} =
...>   StatifierUI.Trace.Replay.from_events(machine, [session_id: "s", trace: true], [])
iex> {manifest.type, manifest.session, manifest.seq}
{"session.start", "s", 0}

iex> {:ok, machine} = Statifier.compile(~s(<scxml xmlns="http://www.w3.org/2005/07/scxml" version="1.0" initial="a"><state id="a"/></scxml>))
iex> StatifierUI.Trace.Replay.from_events(machine, [session_id: "s"], [])
{:error, {:initialize_opts, :trace_disabled}}

  



  
    
      
    
    
      recording(machine, initialize_opts, events)



        
          
        

    

  


  

      

          @spec recording(
  machine :: Statifier.Machine.t(),
  initialize_opts :: keyword(),
  events :: [Statifier.Session.Recording.entry()]
) :: {:ok, Statifier.Session.Recording.t()} | {:error, {:unknown_entry, term()}}


      


Builds the Statifier.Session.Recording a host's stored inputs describe.
Built through the public constructors, never as a struct literal:
Statifier.Session.Recording.t() is @opaque upstream, and building it
by hand would couple this repository to a struct deliberately closed
(ADR-0017 decision 2). One clause per Statifier.Session.Recording.entry/0
shape, and an unrecognized shape is {:error, {:unknown_entry, entry}}
rather than a skip - the same fail-closed reading from_events/4 gives,
and for the same reason: a seventh shape appearing upstream must not be
dropped silently.
The arguments are from_events/4's first three, unchanged - see there for
what each carries, and docs/ops-embedding.md's "From a persisted event
log" for the table that says which stored row becomes which entry shape.
A fired delayed send is {:timer, send_id, event, routes}; see this
module's "The timer rule".
This is where from_events/4 gets its recording, so the two cannot drift.
Call it directly when the recording rather than the message stream is what
you want: Statifier.Replay.run/1 on it, Recording.to_binary/1 to store
it, or a comparison against one you already hold.
Examples
iex> {:ok, machine} = Statifier.compile(~s(<scxml xmlns="http://www.w3.org/2005/07/scxml" version="1.0" initial="a"><state id="a"/></scxml>))
iex> {:ok, recording} = StatifierUI.Trace.Replay.recording(machine, [session_id: "s", trace: true], [])
iex> Statifier.Session.Recording.entries(recording)
[]

iex> {:ok, machine} = Statifier.compile(~s(<scxml xmlns="http://www.w3.org/2005/07/scxml" version="1.0" initial="a"><state id="a"/></scxml>))
iex> StatifierUI.Trace.Replay.recording(machine, [session_id: "s", trace: true], [{:teleport, :somewhere}])
{:error, {:unknown_entry, {:teleport, :somewhere}}}

  


        

      


  

    
StatifierUI.Trace.Subscriber 
    



      
The only GenServer in this bead - it owns attach and detach, seq
stamping, the session.start manifest emission, session-death handling,
and the bounded buffer, and fans every message out to registered
listeners. Everything else under lib/statifier_ui/trace/ is a pure
module; this is the process that wires them to a live
Statifier.Session.
The recommended (early) attach sequence
The only path that sees the initialize burst - Statifier.Session.start_link/2
runs Statifier.Interpreter.initialize/2 to quiescence before returning,
so a subscriber added afterward has already missed the opening
EntrySet/ContentExecuted/InvokePass/MacrostepStable (GAP 6 /
st-uqo4). Passing this subscriber's pid in :subscribers at
Statifier.Session.start_link/2 time is the only way around that:
{:ok, sub} = StatifierUI.Trace.Subscriber.start_link(machine: machine, source: source)

{:ok, session} =
  Statifier.Session.start_link(machine, trace: true, subscribers: [sub], session_id: "sess_1")

:ok = StatifierUI.Trace.Subscriber.attach(sub, session, subscribe: false)
The session already has sub in its monitored subscriber set from
:subscribers, so attach/3 with subscribe: false only takes the
monitor - it never calls Statifier.Session.subscribe/2.
The late attach path
attach(sub, session) (default subscribe: true) calls
Statifier.Session.subscribe/2 itself, in addition to monitoring. A
:late_attach diagnostic is recorded in stats/1's diagnostics list -
the initialize burst is gone by the time this call can run, because
Statifier.Session.start_link/2 already returned.
The catch-up attach path
attach(sub, session, catch_up: true) closes the late-attach gap for a
session started with record: true (statifier ADR-0049): the
subscription and the recording snapshot happen in the same session
handle_call, the missed prefix is Statifier.Replay.run/1's stream,
and this subscriber folds that prefix into its buffer inside its own
attach call - before any live suffix from its mailbox is processed.
Prefix and suffix are one uniform stream with no overlap, no gap, and no
dedup key (the ADR's mid-run invariant; trust the seam). The session id
is read from the recording's resolved :session_id option, so the
session.start manifest is emitted as seq: 0 ahead of the prefix.
On a session started without record: true the session answers
{:error, :not_recorded} and does not subscribe, so this subscriber
falls back to Statifier.Session.subscribe/2 and records a
:not_recorded diagnostic in stats/1 - the stream is live-only and
says so; it is never silently presented as whole. A Statifier.Replay.run/1
failure records :catch_up_failed the same way (the live subscription
from the catch-up call itself is already in place in that case).
Session id discovery
This subscriber never asks the session for its id (decision 9 of the
plan): no GenServer.call from this process into the session it is
subscribed to, because the session runs initialize/2 inside its own
init/1 and a call issued while the caller's start_link chain is still
unwinding can block on a process that is itself blocked (GAP 5 /
st-xbaz). The session id instead arrives on the first
{:statifier, session_id, _} message this process receives. At that
moment the session.start manifest is built and emitted as seq: 0,
and the triggering message is normalized immediately after as seq: 1.
If StatifierUI.Trace.Manifest.build/3 fails (a bad :fixtures value,
say), no manifest is emitted, the failure is recorded as a diagnostic in
stats/1, and normalization continues - losing the index tables is bad,
losing the whole trace is worse.
Halting is not end-of-stream
{:halted, reason} becomes a session.halted message and changes
nothing else: this subscriber does not stop, does not unsubscribe, and
does not mark the stream complete. GAP 4 / st-r6l9 shows trace.*
effects arriving after {:halted, :done}, and dropping them is the
failure this note exists to prevent. Only the session process actually
exiting - observed as this subscriber's own monitor :DOWN - produces
session.terminated and moves stats/1's status to :terminated; the
buffer is kept and stays readable either way.
Projection
When started with a :projection profile this subscriber applies
StatifierUI.Trace.Projection.project/2 to every message in
buffer_and_fanout/2 - the single point every message reaches, whether it
came from the manifest, from a normalized effect, from a replayed catch-up
prefix, or from the hand-built session.terminated on monitor :DOWN.
Projection therefore happens before the message is buffered and before any
listener sees it, which is what lets a projected stream be buffered,
encoded, persisted, or replayed without any of those having held a
datamodel value (ADR-0012).
Without the option nothing changes: no projection header, no sentinels,
full values, identical bytes.
OTel correlation
When started with an :otel_context resolver this subscriber stamps the
otel envelope key (ADR-0013) in the same buffer_and_fanout/2 chokepoint,
immediately before projection - so a projected stream carries the key
unchanged, which is what ADR-0013 requires of it. The stamp is applied only
to trace.* and effect.* messages carrying a macrostep; the manifest,
the session.* lifecycle messages, and the hand-built session.terminated
never carry it.
The resolver is host code and this package reads no OTel API: see
StatifierUI.Trace.Otel for its contract, the well-formedness rules the
ids must satisfy, and why a resolver that raises is treated as "no
context" rather than as a failure. Without the option nothing changes and
golden captures stay byte-comparable, which is why they attach none.
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        server()

      


    


    
      
        stats()

      


        The snapshot stats/1 returns.



    





  
    Functions
  


    
      
        add_listener(server, pid)

      


        Registers pid to receive {:statifier_ui, session_id, %Message{}} for every subsequent message.



    


    
      
        attach(server, session, opts \\ [])

      


        Attaches this subscriber to session, monitoring it for termination.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        detach(server)

      


        Detaches this subscriber from its session: unsubscribes, demonitors with
[:flush], and sets stats/1's status to :detached. The buffer is
kept and stays readable.



    


    
      
        messages(server)

      


        Returns every %Message{} currently held, oldest first.



    


    
      
        remove_listener(server, pid)

      


        Removes pid from the listener set. A no-op if it was never registered.



    


    
      
        start_link(opts)

      


        Starts a subscriber.



    


    
      
        stats(server)

      


        Returns this subscriber's current stats() snapshot.
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          @type server() :: GenServer.server()


      



  



  
    
      
    
    
      stats()



        
          
        

    

  


  

      

          @type stats() :: %{
  session: String.t() | nil,
  status: :detached | :attached | :terminated,
  seq: non_neg_integer(),
  buffered: non_neg_integer(),
  dropped: non_neg_integer(),
  errors: non_neg_integer(),
  foreign: non_neg_integer(),
  diagnostics: [StatifierUI.Fixtures.diagnostic()],
  projection: %{mode: String.t(), profile: String.t()} | nil
}


      


The snapshot stats/1 returns.

  


        

      

      
        Functions


        


  
    
      
    
    
      add_listener(server, pid)



        
          
        

    

  


  

      

          @spec add_listener(server(), pid()) :: :ok


      


Registers pid to receive {:statifier_ui, session_id, %Message{}} for every subsequent message.

  



    

  
    
      
    
    
      attach(server, session, opts \\ [])



        
          
        

    

  


  

      

          @spec attach(server(), session :: pid(), opts :: keyword()) :: :ok


      


Attaches this subscriber to session, monitoring it for termination.
opts[:subscribe] (default true) selects the late path -
Statifier.Session.subscribe/2 is called and a :late_attach diagnostic
is recorded. Pass subscribe: false for the recommended early path,
where session already carries this subscriber's pid in its own
:subscribers start option.
opts[:catch_up] (default false) selects the catch-up path described
in the moduledoc - Statifier.Session.subscribe/3 with catch_up: true,
the replayed prefix folded in before this call returns. When set,
opts[:subscribe] is ignored: catch-up decides its own subscription.
Idempotent about the monitor: a second attach/3 call for the same
session pid does not stack a second monitor. It does not attempt to
detect an existing subscription, which is why the two paths are
distinguished by the explicit :subscribe flag rather than inferred.

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      detach(server)



        
          
        

    

  


  

      

          @spec detach(server()) :: :ok


      


Detaches this subscriber from its session: unsubscribes, demonitors with
[:flush], and sets stats/1's status to :detached. The buffer is
kept and stays readable.
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          @spec messages(server()) :: [StatifierUI.Trace.Message.t()]


      


Returns every %Message{} currently held, oldest first.

  



  
    
      
    
    
      remove_listener(server, pid)



        
          
        

    

  


  

      

          @spec remove_listener(server(), pid()) :: :ok


      


Removes pid from the listener set. A no-op if it was never registered.
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          @spec start_link(keyword()) :: GenServer.on_start()


      


Starts a subscriber.
opts:
	:machine (required) - the compiled %Statifier.Machine{} the
session.start manifest is built from.
	:source - the SCXML text, for session.start's source field.
Optional, since %Statifier.Machine{} does not retain it.
	:fixtures - the decoded sidecar JSON object, for session.start's
fixtures field. Optional.
	:parent_session, :invokeid - invoke-tree origin fields, forwarded
to session.start when supplied. Optional.
	:capacity - the bounded buffer's capacity, default 1000.
	:listeners - pids receiving {:statifier_ui, session_id, %Message{}}
as messages arrive. Default [].
	:projection - a StatifierUI.Trace.Projection.Profile struct. When
given, every message is projected before it is buffered or fanned out
and session.start carries the projection header (ADR-0012).
Default nil, which is full fidelity and byte-unchanged.
	:otel_context - a StatifierUI.Trace.Otel.resolver/0, i.e. a
2-arity function (session_id, macrostep -> {:ok, %{trace_id: binary, span_id: binary}} | :none), used to stamp the otel envelope key on
trace.* and effect.* messages (ADR-0013). Default nil, which
omits the key everywhere and leaves the stream byte-unchanged - which
is what golden captures rely on. A value that is not a 2-arity
function raises ArgumentError at start_link/1, rather than
silently producing an uncorrelated stream.
	:name - passed to GenServer.start_link/3 unchanged.
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          @spec stats(server()) :: stats()


      


Returns this subscriber's current stats() snapshot.

  


        

      


  

    
StatifierUI.TruthTable 
    



      
Evaluates a fixture bundle's expressions across its datasets and returns the
result matrix ADR-0006 named: "one expression evaluated across all datasets,
rendered as a result matrix".
This module is the matrix; StatifierUI.TruthTable.Markdown renders it.
Nothing here touches Kino, Phoenix, or a chart - a truth table is a fact
about expressions and datasets, so it is buildable from a bundle alone.
Three values, never two
A cell's verdict is one of :satisfied, :unsatisfied, :undefined,
:value, :error, or :missing_dataset. The first three are deliberately
not true / false / :undefined: predicator's undefined sentinel is a
third truth value, and an atom-vs-boolean encoding is what lets
if cell.verdict do quietly sort :undefined onto one side of a
two-valued fence. Sparse records make undefined the common case, so
collapsing it is exactly the misreading this table exists to prevent, and
the type is shaped so the collapse cannot happen by accident.
:value is a non-boolean result - predicator expressions are not required
to be predicates, and "signup.started_at" is a perfectly good row. :error
is an evaluation that returned {:error, e}; the error is carried as data
(CLAUDE.md's errors-are-values rule) rather than raised or flattened into a
false.
Relationship to StatifierUI.Fixtures.Expectations
Distinct questions over the same bundle. Expectations asks whether every
stated expect value still holds, and is a test helper. This asks what
every expression actually evaluates to under every dataset, whether or not
an expectation was stated - the executable-documentation surface a reader
scans. A bundle with no expect keys at all still has a full truth table.
Because of that, this module reads no expect value and takes no position
on expect-related severity.
Building
{:ok, fixtures} = StatifierUI.Fixtures.from_source(MyApp.Fixtures)
table = StatifierUI.TruthTable.build(fixtures)
:expressions and :datasets narrow either axis to a named subset, in the
order given, for a table too wide to read whole. A name on either list that
the bundle does not carry is kept on the axis rather than dropped: a
silently missing column is a worse read than a column that says so, and its
cells carry :missing_dataset (or, for an unknown expression, an
:unknown_expression error) instead.
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    Types
  


    
      
        cell()

      


        One cell of the matrix.



    


    
      
        expression()

      


        One row of the expression axis: its name and the source it evaluates.



    


    
      
        opt()

      


    


    
      
        t()

      


    


    
      
        verdict()

      


        What one expression evaluated to under one dataset.



    





  
    Functions
  


    
      
        build(fixtures, opts \\ [])

      


        Builds the matrix for fixtures.



    


    
      
        cell(truth_table, expression_name, dataset_name)

      


        Fetches the cell at (expression_name, dataset_name).



    


    
      
        cells(table)

      


        Every cell, in expression-then-dataset axis order.



    


    
      
        column(table, dataset_name)

      


        The cells of one dataset's column, in expression-axis order.



    


    
      
        label(atom)

      


        The spelled-out label for a verdict.



    


    
      
        row(table, expression_name)

      


        The cells of one expression's row, in dataset-axis order.
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          @type cell() :: %{
  expression: StatifierUI.Fixtures.expression_name(),
  dataset: StatifierUI.Fixtures.dataset_name(),
  source: String.t() | nil,
  verdict: verdict(),
  value: term() | nil,
  label: String.t(),
  error: term() | nil
}


      


One cell of the matrix.
value is the term Predicator.evaluate/3 returned, nil when nothing was
evaluated. label is the human-readable rendering of the verdict, always a
spelled-out word rather than a symbol, so a renderer can add emphasis
without the text ever depending on it.
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          @type expression() :: %{
  name: StatifierUI.Fixtures.expression_name(),
  source: String.t() | nil
}


      


One row of the expression axis: its name and the source it evaluates.
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          @type opt() ::
  {:expressions, [StatifierUI.Fixtures.expression_name()]}
  | {:datasets, [StatifierUI.Fixtures.dataset_name()]}
  | {:functions, map()}
  | {:providers, keyword()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierUI.TruthTable{
  cells: %{
    optional(
      {StatifierUI.Fixtures.expression_name(),
       StatifierUI.Fixtures.dataset_name()}
    ) => cell()
  },
  datasets: [StatifierUI.Fixtures.dataset_name()],
  expressions: [expression()]
}


      



  



  
    
      
    
    
      verdict()



        
          
        

    

  


  

      

          @type verdict() ::
  :satisfied | :unsatisfied | :undefined | :value | :error | :missing_dataset


      


What one expression evaluated to under one dataset.
See the moduledoc for why the boolean verdicts are atoms rather than
true / false.
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      build(fixtures, opts \\ [])



        
          
        

    

  


  

      

          @spec build(StatifierUI.Fixtures.t(), [opt()]) :: t()


      


Builds the matrix for fixtures.
Options:
	:expressions - the expression axis, in order. Defaults to every
expression the bundle carries, sorted.
	:datasets - the dataset axis, in order. Defaults to every dataset the
bundle carries, sorted.
	:functions, :providers - forwarded verbatim to
Predicator.evaluate/3; nothing else is a truth-table concern.

Never raises: an evaluation failure is an :error cell.

  



  
    
      
    
    
      cell(truth_table, expression_name, dataset_name)



        
          
        

    

  


  

      

          @spec cell(
  t(),
  StatifierUI.Fixtures.expression_name(),
  StatifierUI.Fixtures.dataset_name()
) ::
  {:ok, cell()} | :error


      


Fetches the cell at (expression_name, dataset_name).
Returns :error when either name is off the table's axes - which is not the
same as a cell whose verdict is :missing_dataset, where the name is on the
axis and the bundle has no such dataset.

  



  
    
      
    
    
      cells(table)



        
          
        

    

  


  

      

          @spec cells(t()) :: [cell()]


      


Every cell, in expression-then-dataset axis order.
Stable across runs, because both axes are ordered lists rather than map
keys.

  



  
    
      
    
    
      column(table, dataset_name)



        
          
        

    

  


  

      

          @spec column(t(), StatifierUI.Fixtures.dataset_name()) :: [cell()]


      


The cells of one dataset's column, in expression-axis order.

  



  
    
      
    
    
      label(atom)



        
          
        

    

  


  

      

          @spec label(verdict()) :: String.t()


      


The spelled-out label for a verdict.
Public because a renderer other than the bundled Markdown one should reuse
the same words rather than invent a second vocabulary for the same six
states.

  



  
    
      
    
    
      row(table, expression_name)



        
          
        

    

  


  

      

          @spec row(t(), StatifierUI.Fixtures.expression_name()) :: [cell()]


      


The cells of one expression's row, in dataset-axis order.

  


        

      


  

    
StatifierUI.TruthTable.Markdown 
    



      
Renders a StatifierUI.TruthTable.t() as Markdown a host hands to
Kino.Markdown.new/1.
A pure function over the table, in the shape of
StatifierUI.EventLog.Markdown: it names Kino only in this moduledoc and
calls nothing under Kino.*, so the same string serves a Livebook cell, a
generated docs page, or a test assertion.
Structure
An optional # <title>, the legend, the matrix, and - when any cell failed
to evaluate - an error list naming each failure's expression, dataset, and
reason. The matrix is a Markdown table: by default one row per dataset and
one column per expression, which is the orientation the sui-t0a bead
states; orientation: :expressions_as_rows transposes it to the
orientation ADR-0006's prose uses. Both describe the same matrix, and
neither is derived from the other by the reader, so the axis is an option
rather than a decision made here.
The three values stay three
Every cell's text is a spelled-out word - true, false, undefined -
and the emphasis around it is added on top, never in place of it. Undefined
is italic and false is plain, so the two never look alike at a glance, but
a reader who sees no styling at all (a plain-text diff, a terminal, a
screen reader) still reads three distinct words. Symbol-only cells were
rejected for exactly that reason: a glyph that fails to render is a cell
that means whatever the reader assumes, and the assumption is always
"false".

      


      
        Summary


  
    Types
  


    
      
        opt()

      


    


    
      
        orientation()

      


        Which axis runs down the table's rows.



    





  
    Functions
  


    
      
        render(table, opts \\ [])

      


        Renders table as a Markdown string.



    





      


      
        Types


        


  
    
      
    
    
      opt()



        
          
        

    

  


  

      

          @type opt() ::
  {:title, String.t() | nil}
  | {:orientation, orientation()}
  | {:legend, boolean()}
  | {:sources, boolean()}


      



  



  
    
      
    
    
      orientation()



        
          
        

    

  


  

      

          @type orientation() :: :datasets_as_rows | :expressions_as_rows


      


Which axis runs down the table's rows.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      render(table, opts \\ [])



        
          
        

    

  


  

      

          @spec render(StatifierUI.TruthTable.t(), [opt()]) :: String.t()


      


Renders table as a Markdown string.
Options:
	:title - the # heading, or nil for none. Defaults to
"Truth table".
	:orientation - :datasets_as_rows (the default) or
:expressions_as_rows. See the moduledoc.
	:legend - include the three-values legend under the heading. Defaults
to true; a page rendering several tables wants it once, not each
time.
	:sources - list each expression's predicator source under the matrix.
Defaults to true, because a column header is a name and the name is
not the expression.


  


        

      


  

    
StatifierUI.Value 
    



      
Codec for ADR-0005's JSON encoding of the value domain predicator's
Predicator.Types module defines (its value/0 type).
decode/1 reads a JSON-decoded term (as produced by the stdlib JSON
module) and recovers the predicator value it encodes, resolving the
$-prefixed one-key tagged shapes ADR-0005 reserves: $undefined,
$date, $datetime, $duration, plus $redacted, which ADR-0012 adds
to the reserved set. encode/1 is the inverse, present so the codec is
round-trip testable; it is not wired to any writer.
$redacted decodes to the dedicated atom :redacted (operator ruling of
2026-08-29, recorded on ADR-0012). It is deliberately not :undefined:
absence and redaction are different claims, and collapsing them is the
failure ADR-0012 exists to prevent.
JSON-native values (booleans, numbers, strings, nil, lists, ordinary
maps) map to themselves in both directions. JSON null always decodes to
nil - a present, null value - never to the :undefined sentinel, which
has its own tagged encoding because absence has no positional spelling
inside a list or map value.
Durations are the one value that does not round-trip identically.
encode/1 always writes all eight units, filling absent ones with 0,
which is predicator's own contract rather than a widening of it:
Predicator.Duration.new/1 fills every unit it was not given, and since
predicator 9.0 the expression evaluator seeds all eight too, so
Predicator.evaluate("3d") carries milliseconds: 0 like the rest
(px-69c). StatifierUI.Shape.duration?/1 nonetheless recognizes any
non-empty subset of the eight units, and that tolerance is viewer-side -
a statement about the value streams this repository renders but did not
produce, not about what predicator emits. A subset map therefore
re-decodes as canonical rather than identical to the input, and
semantically equal to it.
encode/1 is closed over predicator's value domain (ADR-0005): the
JSON-native scalars, Date, DateTime, durations, string- or
atom-keyed maps, and lists of the above. A term outside that domain -
a bare atom other than nil, :undefined, :redacted, true, or
false, a pid, tuple, reference, port, function, or a struct other than
Date or DateTime - is rejected with
{:error, {:unsupported_value, term}} rather than passed through or
allowed to raise.

      


      
        Summary


  
    Functions
  


    
      
        decode(map)

      


        Decodes a JSON-decoded term into a predicator value.



    


    
      
        encode(date)

      


        Encodes a predicator value into its ADR-0005 JSON-native term.



    





      


      
        Functions


        


  
    
      
    
    
      decode(map)



        
          
        

    

  


  

      

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


      


Decodes a JSON-decoded term into a predicator value.
Recurses through lists and map values. A one-key map whose key starts
with $ and is not one of the five reserved tags is an error: ADR-0005
reserves the whole one-key $-prefixed shape, so an unrecognized tag is a
spec violation on the producer's side rather than a host map to pass
through. A multi-key map containing a $-prefixed key is an ordinary host
map.
Examples
iex> StatifierUI.Value.decode(1999)
{:ok, 1999}

iex> StatifierUI.Value.decode(nil)
{:ok, nil}

iex> StatifierUI.Value.decode(%{"$undefined" => true})
{:ok, :undefined}

iex> StatifierUI.Value.decode(%{"$redacted" => true})
{:ok, :redacted}

  



  
    
      
    
    
      encode(date)



        
          
        

    

  


  

      

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


      


Encodes a predicator value into its ADR-0005 JSON-native term.
The inverse of decode/1. Not wired to any writer; present so the codec
is round-trip testable.
A term outside predicator's closed value domain - a bare atom other than
nil, :undefined, :redacted, true, or false, a pid, tuple,
reference, port,
function, or a struct other than Date or DateTime - returns
{:error, {:unsupported_value, term}}. This function never raises.
Examples
iex> StatifierUI.Value.encode(:undefined)
{:ok, %{"$undefined" => true}}

iex> StatifierUI.Value.encode(:redacted)
{:ok, %{"$redacted" => true}}

iex> StatifierUI.Value.encode(1999)
{:ok, 1999}

  


        

      


  

    
StatifierUI.Fixtures.ExpectationError exception
    



      
Raised by StatifierUI.Fixtures.Expectations.check!/2 when one or more
stated expect entries did not hold.
A plain exception, not ExUnit.AssertionError - nothing under lib/ may
depend on ExUnit being loaded, the same optional-dependency discipline
applied to Kino and Phoenix.LiveView. A host wires check!/2 into its
own ExUnit test and lets this exception's message do the reporting.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(msg)

      


        Builds the exception from the failing results (as returned by
StatifierUI.Fixtures.Expectations.check/2), formatting one line per
failure naming its expression, dataset, expected value, actual value, and
error.
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      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierUI.Fixtures.ExpectationError{
  __exception__: true,
  message: String.t(),
  results: [StatifierUI.Fixtures.Expectations.result()]
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      exception(msg)



        
          
        

    

  


  

      

          @spec exception([StatifierUI.Fixtures.Expectations.result()]) :: t()


      


Builds the exception from the failing results (as returned by
StatifierUI.Fixtures.Expectations.check/2), formatting one line per
failure naming its expression, dataset, expected value, actual value, and
error.
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