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    StatifierDatamodel

[image: CI]
[image: Hex.pm Version]
[image: Hex Downloads]
[image: Hex Docs]
[image: License]
The shared type registry the family's documents, blocks and expressions agree
on. It reads a datamodel document - a host's typed description of the data an
author writes conditions against - and answers what the document alone can
settle: which paths it declares, what type each one holds, whether a value
read at a path satisfies the type a step expects, and whether a redefined type
still serves the readers of the one it replaces.
Why this package
A host describes its data once, but more than one tool reads that
description: the block editor checks that a step reads what an earlier step
wrote, and the expression editor offers the paths a condition may name and the
values each may take. When each tool reads the document its own way, they
drift apart on what a path holds and on whether a read is satisfied, and an
author sees one answer in one place and another answer somewhere else. This
package is the one reader both take. Every function is pure and total, each
returns a fact rather than a verdict, and the package depends on nothing
else in the family, so either tool can take it without taking the other, and
both give the same answer about the same document.
Install
Add statifier_datamodel to the dependencies in your mix.exs:
def deps do
  [
    {:statifier_datamodel, "~> 0.7.0"}
  ]
end
Basic usage
A library loan: a copy of a book lent to a patron, due on a date, renewed,
returned or lost. The host declares a library.loan record and a Renewable
shape a renewal step reads, and types the loan entry by the record. Index
the document, read the type the index holds at a path, and hand it to the read
check. An undeclared path answers nil, which the caller turns into
:unknown: unknown, not wrong.
iex> alias StatifierDatamodel.{Declarations, Index, Types}
iex> document = %{
...>   "scopes" => [
...>     %{"scope" => "local", "label" => "Chart-local", "entries" => [
...>       %{"name" => "loan", "path" => "loan", "type" => "library.loan", "label" => "Loan"},
...>       %{"name" => "status", "path" => "status", "type" => "string", "label" => "Status",
...>         "one_of" => ["on_loan", "returned", "lost"]}]}],
...>   "types" => [
...>     %{"name" => "library.loan", "kind" => "record", "label" => "Loan", "fields" => [
...>       %{"name" => "patron_id", "type" => "string", "required?" => true},
...>       %{"name" => "due_on", "type" => "date", "required?" => true},
...>       %{"name" => "renewals", "type" => "integer"}]},
...>     %{"name" => "Renewable", "kind" => "shape", "label" => "Renewable", "fields" => [
...>       %{"name" => "due_on", "type" => "date", "required?" => true},
...>       %{"name" => "renewals", "type" => "integer", "required?" => true}]}]}
iex> index = Index.index(document)
iex> index.order
["loan", "loan.patron_id", "loan.due_on", "loan.renewals", "status"]
iex> Index.path_types(index)["status"]
{:one_of, ["on_loan", "returned", "lost"]}
iex> declarations = Declarations.from_document(document)
iex> held = Index.type(index, "loan") || :unknown
iex> Types.satisfies(declarations, held, {:declared, "Renewable"})
{:missing, ["renewals"]}
iex> Types.satisfies(declarations, Index.type(index, "loan.fine") || :unknown, :integer)
:unknown
The loan record leaves renewals optional, so it has not promised the value a
renewal step reads, and the read check names that field. Marking it required
in the record is the one-key fix.
Documentation
	Learn	Basic usage: a loan document indexed, and a renewal step's read checked against it.


	Do	Check a redefined type before you ship it: every way the new declaration narrows the old one, in the API reference until a guide page exists.
	Find the required fields a value leaves unfilled: a map checked against a shape, in the API reference until a guide page exists.
	Check the paths a chart's conditions read: each condition's reads listed by the expression language and checked against the events' payload types and the declared paths, each reported read with its reason.
	Check a payload against its type: every place a value breaks a record, a shape or a scalar, with its path, in the API reference until a guide page exists.
	Validate a document before you index it: where the JSON Schema is and what it rejects, in the API reference until a guide page exists. The schema's $id is an identifier and does not resolve to a URL: read the file from the installed package.
	Upgrade a host: what a host changes for each minor from 0.4 on.


	Look up	The index: admission, declared paths, the type at a path, and the value kinds an expression editor reads.
	The document shorthand: declared paths, candidates under a prefix and declared values, straight from a document.
	Declarations: the document's named records and shapes, indexed by name.
	Types and the read check: the type expressions, inline shapes, and every answer satisfies/3 gives.
	Events and sends: the events a chart receives and sends, the type of each payload, and the entries whose type names nothing.
	The read check over a chart's reads: the rules a read is checked by, how an event name matches, and the three reasons a read is reported.
	The changelog: what changed in each version.


	Understand	Why the family shares one type registry: why the block editor and the expression editor read the document through one package that depends on neither, and what that costs.
	What is here and what is not: the questions this package answers, and why the environment walk, rendering and enforcement live elsewhere.
	The decision records: why the document and the read check are shaped the way they are.



Compatibility
The package needs Elixir 1.18 or later (elixir: "~> 1.18" in mix.exs) and
has no runtime dependencies.
Until 1.0, the public surface may change between minor releases: a release may
rename modules, functions or error vocabulary with no compatibility shim.
Every such change is recorded in the
changelog
under a bold Breaking heading that says what to do about it, and pinning
to an exact minor, ~> X.Y.0, is the recommended way to take the package
until then.
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.
[0.7.1] 2026-10-13
Patch release: Events.from_document/1, Events.unresolved/1, Events.fetch/3 and Reads.undeclared/2 are now total over an improper list, which no JSON decoder produces. Every answer for a proper input is unchanged, no public type or function is added, and no runtime dependency is added.
Fixed
	Events.from_document/1, Events.unresolved/1, Events.fetch/3 and Reads.undeclared/2 no longer raise on an improper list in any list position they read: one is read as a value that is not a list, so it declares nothing, a read whose path is one is not a read, and a read whose events is one names no event.

[0.7.0] 2026-10-13
A minor that adds three public modules and two optional keys to the datamodel document. StatifierDatamodel.Events indexes the new events and sends keys, StatifierDatamodel.Conformance checks a value against a type, and StatifierDatamodel.Reads checks the paths a chart's conditions read against a document. Index, Document, Declarations, Types and Coverage answer exactly as before for every document. A document that already carries a top-level events or sends key of its own is now read by the new index, and the shipped JSON Schema stays advisory: the upgrading page says what to change. No runtime dependency is added.
Added
	StatifierDatamodel.Reads.undeclared/2 checks the paths a chart's conditions read against a datamodel document: given the document and a list of reads, each %{events: names, path: segments, location: term} with the path in the expression language's references/1 form, it answers the reads the document does not declare, in input order, each with its location and a reason, :no_declared_event, {:undeclared, event_name, prefix} or {:undeclared_path, prefix}; _event.data paths are checked against the payload type of every declared event the names match (SCXML token-prefix matching, * and .* included), the _event system fields are skipped, other roots are checked against the declared paths only when the document declares one, and the package takes no dependency on the expression language.
	StatifierDatamodel.Events reads two new optional top-level keys of the datamodel document, events and sends: lists of entries carrying a name, a payload type (one of the nine or a declared record or shape), and an optional label and note, indexed in list order with the first occurrence of a name kept, through from_document/1 and fetch/3; an entry missing name or type is dropped, and an entry whose type names nothing declared is typed :unknown and listed by unresolved/1, never refused.
	The JSON Schema gains the optional events and sends properties, each an array of entries requiring a non-empty name and type.
	A document carrying a top-level events or sends key (a host's own annotation until now) is read by the new index; nothing Index, Document, Declarations, Types or Coverage answers changes, but a host whose own annotation used either name should rename that key, or rewrite it as the entries above, since the JSON Schema now rejects either key when it is not a list of such entries.
	StatifierDatamodel.Conformance.conforms/3 checks a value, such as an event payload decoded from JSON or built in Elixir, against a type expression (a declared record or shape, an inline shape, or one of the nine), and answers :ok or {:error, mismatches}, each mismatch {path, reason} with reason either :missing (a required field absent or nil) or {:expected, type}; scalars conform as a decoded JSON value spells them or as the matching struct, a decimal and a duration also as ADR-0001 decision 4's strings, a list descends its item type, extra keys are ignored and one_of is not enforced; Types.satisfies/3 and Coverage.missing/3 answer as before.

[0.6.0] 2026-10-11
A minor that adds one public function and types four keys in the shipped
schema. StatifierDatamodel.Types.value_kind/1 is new, and no existing
signature or answer changes: index/1 and path_types/1 answer exactly as
before for every document. The shipped JSON Schema stays advisory. Upgrading
needs no migration and adds no runtime dependency.
Added
	StatifierDatamodel.Types.value_kind/1 answers the expression language's value kind for a type expression: :string, :number for :integer and :decimal, and :boolean, :date, :datetime and :duration as themselves, with nil for :object, :list and every type that is not one of the nine. It is the answer StatifierDatamodel.Index.path_types/1 gives, which now reads its kinds from it and answers exactly as before.

Fixed
	The shipped JSON Schema now rejects a scope whose label or description is not a string, and a declaration whose name or label is not a string; the schema stays advisory, and index/1 admits and answers for every document exactly as before.

[0.5.2] 2026-10-08
A documentation release. The code is unchanged from 0.5.1: no module,
function, type or shipped schema moves, and upgrading needs nothing. What
changes is what a reader finds on hexdocs and on the package page.
Added
	"Upgrading a host from 0.4 to 0.5", a page that says what a host changes to move from 0.4 to 0.5 and on to the 0.5.1 patch, and says NONE where the answer is nothing; it ships in the package so the README's link to it resolves on hex.pm.

Changed
	The hexdocs sidebar gains an Upgrading group holding the new page, below the Explanation group, and the README's documentation map links the page.

[0.5.1] 2026-10-05
A documentation release. The code is unchanged from 0.5.0: no module,
function, type or shipped schema moves, and upgrading needs nothing. What
changes is what a reader finds on hexdocs and on the package page.
Added
	"Why the family shares one type registry", an explanation page on why the block editor and the expression editor read the datamodel document through one package that depends on neither, what it returns, the alternatives weighed and what the arrangement costs; it ships in the package so the README's link to it resolves on hex.pm.

Changed
	The README is rewritten as an introduction: what the package is, why it exists, how to install it, one basic-usage example (still run as a doctest), a documentation map grouped by the reader's question that links the module pages, the explanation page and the decision records, and compatibility. The per-function walk leaves the README; the module documentation on hexdocs already carries it.
	The hexdocs sidebar groups pages by the kind of page they are, with the README and this changelog ungrouped at the top and the new Explanation group below them. The decision records are no longer published as hexdocs pages; the README links them on GitHub.

[0.5.0] 2026-09-26
The datamodel document gains a JSON Schema a host can validate against.
The package now ships a hand-written draft-07 schema of the version-1
document in its tarball, and StatifierDatamodel.Schema answers where it
is installed and what it says, so a host checks a document with the
draft-07 validator its own language already has before anything indexes
it. The schema is advisory: nothing in the package calls it, and
StatifierDatamodel.Index.index/1 answers exactly as before for every
document. Upgrading needs no migration and adds no runtime dependency; the
release is a MINOR under 0.x because it adds a module and a shipped file
and changes no existing signature.
Added
	priv/schemas/datamodel-document.schema.json, a hand-written draft-07 JSON Schema of the version-1 datamodel document, ships in the package; StatifierDatamodel.Schema.path/0 answers where it is installed and json/0 its text. It is advisory: nothing in the package calls it, and StatifierDatamodel.Index.index/1 answers exactly as before for every document.

[0.4.0] 2026-09-06
A type expression grows one arm. A consumer holding a structural value the
host never declared can now say what it holds inline, {:shape, members},
instead of inventing a declaration in the document to point at; the read check
decides an inline shape against a declaration and against another inline shape
member-wise, and identity for that arm is member-set-wise rather than by term.
Nothing a document spells changes, and a document that declares only named
types reads exactly as it did, which is what makes this arm additive - the
release is a MINOR under 0.x because the type expression a caller matches on
admits a shape it did not before. Beside it, Compatibility.breaks/2 now
documents the first element of a break as the kind, the row of the
redefinition table the break came from, so a case over the five kinds is
exhaustive without re-deriving from the two declarations why a row broke. The
inline shape arm is recorded in the sd-ADR-0001 amendment, accepted on the
operator's ruling of 2026-09-06.
Added
	A type expression admits an inline, unnamed shape, {:shape, members}, so a
consumer holding a structural value the host never declared can say what it
holds without inventing a declaration. The read check decides it against a
declaration and against another inline shape member-wise, and to_string/1
renders it.

Changed
	A break from Compatibility.breaks/2 documents its first element as the
kind: the row of the redefinition table the break came from. The five
kinds are unchanged and the vocabulary is closed at them, so a case over
:field_removed, :type_changed, :made_required, :required_added and
:made_optional is exhaustive and a host need not re-derive from the two
declarations why a row broke. No result changes shape or value.
	Identity in the read check is member-set-wise for an inline shape: two
inline shapes carrying the same members in a different order are the same
type expression. Every other arm still compares by term, no document
spelling changes, and a document that declares only named types reads
exactly as it did.

[0.3.0] 2026-09-06
What Compatibility.breaks/2 reports changes, and an entry's type may now
name a declaration. A declaration field's one_of is a completion hint and
never a break, so {:group_added, name} is gone; in its place a record field
going required -> optional is a break, {:made_optional, name}, which is what
0.2.0's stricter read check made it. Beside them, an entry's type - and a
list entry's item_type - may name a declaration the document's types key
declares, and Index.type/2 answers {:declared, name} for one. A caller
matching on the tuple that is gone stops matching, which is why this release is
a MINOR under 0.x. Both arms are recorded in the sd-ADR-0001 amendment
accepted on the operator's ruling of 2026-09-06.
Added
	An entry's type, and a list entry's item_type, may name a declaration
the document's types key declares: the entry carries {:declared, name}
and contributes the declaration's fields beneath its own path, exactly as
an inlined object entry contributes its fields. A spelling that names
no declaration and nothing in the closed set is still unknown.

Changed
	A declaration field's one_of is a completion hint and never a break:
Compatibility.breaks/2 reports nothing for a value group added, removed,
reordered, widened or shrunk. Match on {:made_optional, name} where you
matched on {:group_added, name}, which is gone.
	A record field going required -> optional is now a break,
{:made_optional, name}: an optional field stopped covering a required
shape field when the read check was amended. Mark the field
required?: true in the redefinition wherever the record does promise the
value, and the redefinition stays compatible.
	StatifierDatamodel.Index carries the document's declarations, so
Index.type/2 answers {:declared, name} as well as one of the nine
types.

[0.2.0] 2026-09-06
A stricter read check, and nothing else. An optional record field no longer
covers a required shape field: step 3 of ADR-0001's decision 8 now reads the
record side's required? as well as the shape side's, so a document that
declared a field optional and leaned on the looser reading gets {:missing, [name]} where the check used to answer satisfied. That is a narrowing of
what the read check accepts and so a breaking change for a document holding
the looser reading, which is why this release is a MINOR under 0.x. The
ruling is recorded as the amendment to sd-ADR-0001 that closes the third of
the questions the record carried; that section stands at proposed until it
is flipped separately.
Changed
	The read check is stricter: a record field the document declares optional
no longer covers a shape field the document marks required, so a read that
was satisfied now answers {:missing, [name]}. Breaking for a document
that relied on the looser reading; the fix is one key, "required?": true
on the record's field wherever the record does promise the value.

[0.1.0] 2026-09-06
The first release. StatifierDatamodel is the reader of a datamodel document
and the home of every question that can be answered from the document
alone: the path/type index over the three scopes, the named record and
shape declarations under the types key, the read check between two type
expressions, the projection to the expression language's value kinds, and
what a redefined declaration takes away. The package has no runtime
dependencies and none in the family, which is what lets statifier_blocks
and statifier_ui take it without either taking the other. The contract is
ADR-0001.
Added
	A datamodel document indexes to its declared paths and their types, at
every nesting depth, through one total admission step that tells "not a
document" apart from "a document declaring nothing".

	The document-level reads over that index: the declared-path set, the
declared paths strictly under a prefix in document order, and the one_of
enumerations the document declares per path.

	The document's types key indexes to the named record and shape
declarations it carries, by name, through one total function: a
half-written declaration declares nothing, and a field typed by another
declared name resolves to it.

	Type expressions over a document - a declared name, one of the closed
set's types, an opaque string that compares by identity, or unknown -
with the read check over them: unknown is permissive both ways, identity
is satisfied, and a record is read as a shape when the record's fields
cover the shape's required set. A record is never read as another record.

	StatifierDatamodel.Index.path_types/1 projects an index to
%{path => kind | {:list, kind} | {:one_of, values}} in the expression
language's vocabulary of value kinds, which is the map an expression
editor consumes. A path this projection cannot name - an object, a list
whose element type the document does not give, a type outside the closed
set - is absent from the map, and absence means unknown, not wrong.

	A redefined declaration reports what it takes away: every field removed,
retyped, made required, added as required, or newly constrained by a
one_of group, ordered by field name. Widening a declaration - an
optional field added, a required field made optional, a group removed -
reports nothing, and a name declared on neither side is an error rather
than an empty list.

	The required field names of a shape that a map does not fill, in the
shape's own field order. A name that is not a shape - a record, or a name
the document does not declare - is an error rather than nothing missing.


Changed
	date is admitted in the document's closed type set, so an entry typed
"date" indexes as :date where it was previously an unknown type. A
document already spelling "date" needs no change; a host that worked
around the gap by spelling such a path "datetime" or "string" should
spell it "date" now.



  

    Check the paths a chart's conditions read

This guide shows you how to check every path a chart's conditions read
against your datamodel document: the _event.data paths against the payload
type each event declares, and every other path against the declared paths.
The expression language lists the reads; StatifierDatamodel.Reads.undeclared/2
checks them.
statifier_datamodel never parses an expression and does not depend on the
expression language. Your host does both halves: it asks predicator for each
condition's reads, then hands them to this package as data.
Before you start
You need:
	a datamodel document whose events key declares the events your chart
receives and the type of each payload (see StatifierDatamodel.Events);

	predicator 9.5.0 or later in your host's own dependencies, for
Predicator.Analysis.references/1:
{:predicator, "~> 9.5"}

	each condition you want checked, as its source string, with the event
names its transition is taken on (the transition's event attribute) and
something that lets you find it again, such as the state and the
transition's position in it.


The examples below use this document, a library loan. It declares two
chart-local paths, two records, and the two events a loan chart receives:
document = %{
  "version" => 1,
  "scopes" => [
    %{"scope" => "local", "label" => "Chart-local", "entries" => [
      %{"name" => "copy_id", "path" => "loan.copy_id", "type" => "string", "label" => "Copy"},
      %{"name" => "due_on", "path" => "loan.due_on", "type" => "date", "label" => "Due on"}]}],
  "types" => [
    %{"name" => "loans.renewal", "kind" => "record", "label" => "Renewal", "fields" => [
      %{"name" => "copy_id", "type" => "string", "required?" => true},
      %{"name" => "due_on", "type" => "date", "required?" => true},
      %{"name" => "renewals", "type" => "integer", "required?" => true}]},
    %{"name" => "loans.return", "kind" => "record", "label" => "Return", "fields" => [
      %{"name" => "copy_id", "type" => "string", "required?" => true},
      %{"name" => "returned_at", "type" => "datetime", "required?" => true}]}],
  "events" => [
    %{"name" => "loan.renewed", "type" => "loans.renewal", "label" => "Loan renewed"},
    %{"name" => "loan.returned", "type" => "loans.return", "label" => "Copy returned"}]
}
1. List each condition's reads
Call Predicator.Analysis.references/1 on each condition. It answers every
variable the condition reads, in source order, each as a path of segments:
a string for a name, an integer for a literal index, :dynamic for a
computed key.
Turn each reference into a read this package takes by adding two keys:
events, the event names the condition is read under, and location,
anything you want back with the answer. A transition's event attribute is
a space-separated list of descriptors, so split it; a transition with no
event gives [].
defmodule MyHost.ChartReads do
  @moduledoc "Lists a chart's condition reads and checks them against a datamodel document."

  alias StatifierDatamodel.Reads

  # `conditions` is a list of `%{cond: source, event: attribute_or_nil, at: anything}`.
  def check(document, conditions) do
    with {:ok, reads} <- reads(conditions) do
      {:ok, Reads.undeclared(document, reads)}
    end
  end

  defp reads(conditions) do
    Enum.reduce_while(conditions, {:ok, []}, fn condition, {:ok, acc} ->
      case Predicator.Analysis.references(condition.cond) do
        {:ok, references} ->
          events = String.split(condition.event || "")

          reads =
            for %{path: path, position: position} <- references do
              %{events: events, path: path, location: {condition.at, position}}
            end

          {:cont, {:ok, acc ++ reads}}

        {:error, error} ->
          {:halt, {:error, {condition.at, error}}}
      end
    end)
  end
end
A condition that does not parse stops the check here with its error, which
is the expression language's to report; the datamodel document has nothing
to say about it.
2. Check the reads
Hand the document and the conditions in, and read the answer:
MyHost.ChartReads.check(document, [
  %{cond: "_event.data.due_on > loan.due_on", event: "loan.renewed", at: {"on_loan", 0}},
  %{cond: "_event.data.fine_cents > 0", event: "loan.returned", at: {"on_loan", 1}},
  %{cond: "_event.data.copy_id == loan.copy_id", event: "loan", at: {"on_loan", 2}},
  %{cond: "_event.data.due_on != null", event: "loan.*", at: {"on_loan", 3}}
])
#=> {:ok,
#=>  [
#=>    {%{events: ["loan.returned"], path: ["_event", "data", "fine_cents"],
#=>       location: {{"on_loan", 1}, {1, 1}}},
#=>     {:undeclared, "loan.returned", ["_event", "data", "fine_cents"]}},
#=>    {%{events: ["loan.*"], path: ["_event", "data", "due_on"],
#=>       location: {{"on_loan", 3}, {1, 1}}},
#=>     {:undeclared, "loan.returned", ["_event", "data", "due_on"]}}
#=>  ]}
Every read the document declares is left out, so an empty list means every
path checked out. Each reported read comes back exactly as you handed it in,
with its location, and a reason:
	{:undeclared, event_name, prefix}: the payload type of event_name does
not declare the path, and prefix is the path up to the first segment it
does not declare. A condition on loan or loan.* is read under every
event those names match, so it is reported once for each event whose
payload lacks the path: above, loan.returned's payload has no due_on.
	:no_declared_event: the condition reads _event.data but its event
names match no event the document declares.
	{:undeclared_path, prefix}: a path outside _event that the
document's declared paths do not hold, prefix being its leading name
segments.

A read of _event.name and the other SCXML system fields is never
reported, and a computed key such as _event.data.holds[i] ends what is
checked at the bracket.
3. Leave out the reads you do not want checked
Once your document declares one path, every root other than _event is
checked against the declared paths. A condition that reads one of the SCXML
system variables, _sessionid for example, is then reported, because no
document declares it. If your host supplies those values itself, drop their
reads before the check:
host_supplied = ~w(_sessionid _name _ioprocessors _x)

reads = Enum.reject(reads, fn %{path: [root | _]} -> root in host_supplied end)
The same filter is where to drop any other root your host supplies outside
the datamodel document.
What to do with the answer
The answer is a list of facts. Nothing in it refuses your chart: whether a
reported read stops a save, warns an author, or is only logged is yours to
decide. To check a payload value rather than a path, against the type its
event declares, see StatifierDatamodel.Conformance.conforms/3.


  

    Why the family shares one type registry

A host describes its data once, in a datamodel document, but several tools
read that description and each needs an answer from it. This page is about
why those tools read the document through one package, why that package
depends on nothing else in the family, and what the arrangement costs.
One description, several readers
Take a library that lends copies of books to patrons. Its host declares a
library.loan record, with a required patron_id and due_on and an
optional renewals count, and types the loan path by that record. A chart
that handles a loan reads loan.due_on to decide when a reminder fires and
loan.renewals to decide whether another renewal is allowed. Three tools
look at that same declaration while an author builds the chart:
	the block editor, which checks that the renewal step reads a value an
earlier step or the host actually put at loan.renewals;
	the expression editor, which offers loan.due_on as a date, so a condition
on it gets the relative-date comparisons rather than the numeric ones;
	a screen that shows the patron their loan, whose text slots name paths in
the same document and want to know whether each one is filled.

Each of them asks a question the document alone can settle: which paths
exist, what type each holds, whether the value at a path satisfies what a
step expects, and whether a redefined library.loan still serves every
read that assumed the old one.
What goes wrong when each tool reads it its own way
The questions look small enough that each tool could answer them for itself.
The trouble is that the answers have edges, and two readers rarely draw the
edges in the same place. Is renewals present for a read when the record
marks it optional? Does a path declared as a bare object satisfy a read
that expects the library.loan record? Is a path the document never
mentions wrong, or only unknown? If the block editor says the renewal step's
read is satisfied and the expression editor greys out the same path, the
author sees two answers about one document and has no way to tell which tool
is right.
A shared reader removes that class of disagreement rather than each instance
of it. The index, the read check in StatifierDatamodel.Types.satisfies/3,
compatibility and coverage are written once, so every tool that takes them
draws the edges in the same place. In the loan above, the read check answers
that the loan record has not promised renewals to a step that requires it,
and every tool reports that same fact.
Why the registry depends on nothing
The block editor already takes the expression editor's package as an
optional dependency, to embed it. If the document's reader lived in the block
editor's package, the expression editor would have to take that package back
to learn a path's value kind, and the two would form a cycle. If it lived in
the expression editor's package, every host that only compiles blocks would
carry an editor it never renders.
The document itself needs neither of them: it does not mention blocks, a
compiler or anything that renders. So the reader sits in a third package that
depends on nothing in the family, and each tool takes it without taking the
other. That is also why the package stops where it does. The walk over a
block document, which needs the block tree, stays with the blocks; anything
that draws a path or an operator stays with the editor; and nothing here
enforces a type while an execution is under way. A question that needs one of
those things is a sign that it belongs in the package that has it.
Facts, not verdicts
Every function in the registry is pure and total over an admitted document,
and each returns a fact: a set of paths, a type, true, a list of missing
field names, :unknown. None returns a severity, a message or a finding.
The reason is that the same fact means different things to different
readers. A loan screen can show loan.renewals as blank when it is missing;
the block editor may treat the same gap as worth a warning before the chart
is published; a host may decide either is fine. If the registry said
"error", one of those readers would be wrong to obey it. Keeping the
judgement with the reader is what lets every reader share the fact.
The alternatives
Several other arrangements were weighed, and each still has something going
for it.
Keep the reader in the block editor's package and hand the expression
editor a plain map. This was the quickest path, and for a while the map was
enough. It fails as a resting place because the map's derivation would live
in a package that optionally depends on the one consuming it. The next thing
the expression editor wanted from the document, labels or the hinted values
for a field, would either widen the map one key at a time or close the cycle.
Let each tool keep its own reader. It costs nothing up front, and each
tool can shape the answers to its own needs. It is exactly the arrangement
the section above describes going wrong: the readers agree on the easy cases
and drift on the edges, and nothing catches the drift except an author who
notices two answers.
Describe the types in a second artifact beside the document. A separate
file of record and shape declarations would keep the document as it was. It
would also mean a second input that a tool may or may not have been handed,
and declarations whose fields name paths with no document to check those
paths against. Declaring the types inside the document keeps one artifact and
one delivery.
A separate registry for what a screen's text reads. A screen's slots read
the same paths a chart reads, so a second registry would be a second list of
the same names, kept in step by hand. Typing the screen's paths from the same
document lets a loan record declared once type both the chart's reads and
the screen's. What a template does to a value on the way to the screen, such
as formatting a due date, is a transformation rather than a type, and it
stays with the package that renders the screen.
What it costs
A shared reader is slower to change. A new answer, such as a new scalar type
or a different reading of an optional field, is a change every tool takes at
once, and so it is decided in this package and recorded, rather than
patched into whichever tool noticed the need first. That is the point of
sharing it, but it means a tool that wants a different edge cannot simply
draw one.
Record identity is nominal, and the cost of that falls on hosts. Two records
with the same fields do not satisfy each other: a library.loan and an
interlibrary.loan with identical fields are still two types. A host that
wants one step to read both declares a shape that both cover, such as a
Renewable shape requiring due_on and renewals, and the step reads the
shape. Structural identity was refused rather than postponed, because whether
one record may stand in for another has a different answer in every host, and
the host relation that the block editor's palette carries is where a host
gives that answer.
The type set is closed. A value the document cannot type is declared as a
bare object or left undeclared, and every reader treats it as unknown
rather than guessing. A closed set keeps every rendering table finite, and
the next real type is added here, once, for every reader.
Where to go next
The module pages hold the details this page leaves out: StatifierDatamodel.Index
for the paths and their types, StatifierDatamodel.Types for the read check
and every answer it gives, StatifierDatamodel.Compatibility for what a
redefined declaration may change, and StatifierDatamodel.Coverage for the
fields a value leaves unfilled. The reasoning behind the document's shape is
in the decision records.


  

    Upgrading a host from 0.4 to 0.7

This page says what a host changes to move statifier_datamodel from
0.4.0 to 0.7.0, one minor at a time: 0.4 to 0.5, the 0.5.1 and 0.5.2
patches, then 0.5 to 0.6 and 0.6 to 0.7. A host here is the code that
embeds the package: the datamodel documents it writes, the calls it makes
to StatifierDatamodel.Index, StatifierDatamodel.Document,
StatifierDatamodel.Declarations, StatifierDatamodel.Types,
StatifierDatamodel.Compatibility, StatifierDatamodel.Coverage and
StatifierDatamodel.Conformance, and any relation of its own it wraps
around the read check. What each release added is in CHANGELOG.md; this page lists only what a
host has to do about it, and says NONE where the answer is nothing.
Move the pin with each minor, as the README recommends:
{:statifier_datamodel, "~> 0.7.0"}. The Elixir requirement
(~> 1.18) is the same on every step of this page, and the package still
has no runtime dependencies. A host that takes this package through
statifier_blocks or statifier_ui need not move either of them with
it: statifier_blocks from 0.35.0 through 0.43.0 and statifier_ui from
0.10.1 through 0.11.0 each require ~> 0.4, which admits 0.5, 0.6 and 0.7.
0.4 to 0.5
Must change: NONE. 0.5.0 adds one module and one shipped file and
changes no existing signature or answer: StatifierDatamodel.Index.index/1
answers exactly as before for every document, and no module other than the
new one gains or loses a function.
May start doing:
	Validate a document before you index it. The package now ships a
hand-written draft-07 JSON Schema of the version-1 datamodel document,
priv/schemas/datamodel-document.schema.json, in the tarball a host
fetches. StatifierDatamodel.Schema.path/0 answers where it is
installed and StatifierDatamodel.Schema.json/0 answers its text (the
text, not a decoded map). Hand it to the draft-07 validator your own
language already has. The schema is advisory: nothing in the package
calls it, and it is deliberately stricter than index/1, so a document
the schema rejects still indexes as it always did. What it rejects is
yours to read and to give a severity; the StatifierDatamodel.Schema
documentation lists the kinds of slip it catches.

Worth knowing, with no change to make:
	If you wrap StatifierDatamodel.Types.satisfies/3 in a relation of
your own, the StatifierDatamodel.Types documentation now states the
rule such a wrapper keeps: whenever satisfies/3 answers not-satisfied,
the wrapper answers not-satisfied too. It also says reasons in
StatifierDatamodel.Types.reason/0 may be added as records take
decisions, so match the reasons you render and send anything else to a
default clause. No reason was added or re-spelled in 0.5.0; this is
documentation of what a wrapper may rely on, not a change to the check.

0.5.0 to 0.5.1
Must change: NONE. 0.5.1 is a documentation release: the code and the
shipped schema are unchanged from 0.5.0. ~> 0.5.0 already takes it.
0.5.1 to 0.5.2
Must change: NONE. 0.5.2 is a documentation release: the code and the
shipped schema are unchanged from 0.5.1. ~> 0.5.0 already takes it.
0.5 to 0.6
Must change: NONE. 0.6.0 adds one public function and changes no
existing signature: StatifierDatamodel.Index.index/1 and
StatifierDatamodel.Index.path_types/1 answer exactly as before for every
document.
May start doing:
	Ask a type expression for its value kind.
StatifierDatamodel.Types.value_kind/1 answers the expression
language's value kind for a type expression: :string, :number for
:integer and :decimal, and :boolean, :date, :datetime and
:duration as themselves, with nil for :object, :list and every
type that is not one of the nine. It is the answer path_types/1 gives,
which now reads its kinds from it.

Worth knowing, with no change to make:
	If you validate documents against the shipped JSON Schema, it now
rejects a scope whose label or description is not a string, and a
declaration whose name or label is not a string. The schema stays
advisory, and index/1 admits and answers for every document exactly as
before.

0.6 to 0.7
Must change: NONE, unless a document of yours already carries a
top-level events or sends key of its own. 0.7.0 adds three modules and
two optional document keys; Index, Document, Declarations, Types
and Coverage answer exactly as before for every document.
If a document of yours carries a top-level key named events or sends
(your own annotation, until now), the new events index reads it, and the
shipped JSON Schema rejects either key when it is not a list of entries.
Rename that key in the document, or rewrite it as a list of entries, each
a map carrying a non-empty name and type and an optional label and
note. The package never refused a document for it and still does not:
only the schema's verdict and what the new index reads change.
May start doing:
	Declare the events a chart receives and sends. The optional events
and sends keys list entries carrying a name, a payload type (one of
the nine, or a declared record or shape) and an optional label and
note. StatifierDatamodel.Events.from_document/1 indexes them in list
order, keeping the first occurrence of a name; fetch/3 reads one entry;
unresolved/1 lists the entries whose type names nothing the document
declares, which are typed :unknown and never refused. An entry missing
name or type is dropped.
	Check a value against a type. StatifierDatamodel.Conformance.conforms/3
answers :ok or {:error, mismatches} for a value, such as an event
payload decoded from JSON or built in Elixir, each mismatch a {path, reason}
with reason either :missing or {:expected, type}.
	Check the paths a chart's conditions read.
StatifierDatamodel.Reads.undeclared/2 answers the reads a document does
not declare, each with its location and a reason. The how-to guide
Check the paths a chart's conditions read
shows the host's half, which lists each condition's reads with the
expression language and hands them in as data; this package still takes no
dependency on it.

Worth knowing, with no change to make:
	If you validate documents against the shipped JSON Schema, it gains
the optional events and sends properties. A document without either
key validates as before.
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The datamodel document and what can be decided from it, with no dependency
on the block editor, the compiler, or the UI.
A datamodel document is a host's typed description of the data universe an
author writes conditions against: three scopes - global, local,
event - each carrying entries with a name, an absolute dotted path, a
type and a label, plus a types key of named record and shape
declarations, and the optional events and sends keys declaring, per
event name, the type of a payload a chart receives or sends. This package
is the reader of that document and the home of every question that can be
answered from the document alone:
	the path/type index over an admitted document, and its projection to
the declared-path set;
	the declared types, and the read check - identity, then a record read
as a shape is admitted when the record's fields cover the shape's
required set;
	compatibility of a redefined declaration against the one it replaces;
	required-field coverage of a map against a shape;
	the events a chart receives and sends, each with its payload's type,
and the entries whose type names nothing the document declares;
	the projection of the index to per-path value kinds an expression
editor consumes.

Every function is pure and total over an admitted document. What is not
here, on purpose: the environment walk over a block document, which needs
the block tree and stays in statifier_blocks; anything that renders,
which is statifier_ui's; and any runtime enforcement, which no record in
the family has asked for. Both of those packages depend on this one, and
this one depends on nothing in the family.
The document shape and the index are re-homed here from statifier_blocks
(its ADR-0006, accepted 2026-08-29), and ADR-0001 in this repository is the
record of the re-homing: the same three scopes, the same closed scalar set
plus date, the same declared-path projection, and the types key that
the re-homing adds.
This module is the package's root and holds no functions. The document
and its index are StatifierDatamodel.Index and
StatifierDatamodel.Document; the document's declared types are
StatifierDatamodel.Declarations and the type expressions over them, with
the read check, are StatifierDatamodel.Types. What is decided across two
declarations is StatifierDatamodel.Compatibility, and what is decided
between a declaration and a map is StatifierDatamodel.Coverage, and
whether a value conforms to a type is StatifierDatamodel.Conformance.
The events and sends keys are StatifierDatamodel.Events.
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The index over a datamodel document's events and sends keys
(ADR-0004 decisions 1-5): per event name, the type of its payload.
events declares the events a chart receives, by name, and the type of
each one's payload - the value a chart's conditions read under
_event.data. sends declares the events a chart sends, by name, and the
type of the payload each carries. Both keys are optional: a document
without either declares no events or no sends, which is the state every
document written before the two keys existed is in.
from_document/1 is the index. It reads events, sends and, to resolve
each entry's type, types; nothing else. So a caller asking is this a
datamodel document at all asks StatifierDatamodel.Index.index/1, which
is where that question is answered, and index/1 does not read either key:
every answer it gives is the answer it gave before the keys existed.
An entry: name and type required
An entry carries name (the event name as a chart spells it) and type
(the payload's type), each a non-empty string, and the optional label
(what a pane renders) and note (prose for a reader, carrying no
contract). An entry missing name or type, or carrying either as
anything but a non-empty string, declares nothing: it is dropped rather
than raised on, and the rest of the list is indexed around it - ADR-0001
decision 6's posture for a half-written declaration. A label or note
that is not a string is nil.
Each list keeps its own order, and a repeated name keeps its first
occurrence, as types does. The two lists are separate: a name may appear
in both, and an entry of one never shadows an entry of the other.
A type resolves, or it is unknown
type is one of the nine types the set is closed at, looked at first, or
the name of a record or shape the types key declares, which is
{:declared, name}. A spelling that names neither is :unknown: unknown,
not wrong. There is no inline spelling: a type that is a map spelling a
shape is not a string, so the entry declares nothing.
Reported, never refused
An entry whose type is :unknown stays in the index with that type, and
unresolved/1 lists the entries whose type resolves to nothing. A document
with such an entry indexes and answers every other question exactly as it
would without it; which unresolved entry matters to a host is the host's
to decide (ADR-0001 decision 12).
Not declared paths
The two keys contribute no path to
StatifierDatamodel.Index.declared_paths/1 and nothing to
StatifierDatamodel.Index.path_types/1, as types contributes none. The
event scope is a different thing: one scope of paths every event carries,
in the document's own addressing. An events entry declares one event's
payload, read under _event.data, and the two do not overlap.
An improper list is not a list
An improper list, [entry | :more], is a term no JSON decoder produces,
and every function here reads one as a value that is not a list, as
StatifierDatamodel.Conformance does. An improper events or sends
declares nothing; an improper types declares no type, and a declaration
whose fields is an improper list is dropped, so a type naming it is
:unknown. An index section that is an improper list holds no entry:
unresolved/1 lists nothing for it and fetch/3 answers :error.

      


      
        Summary


  
    Types
  


    
      
        entry()

      


        One entry of events or sends, as indexed: its name, its payload's type
expression (:unknown for a spelling that names nothing), and its label
and note, each nil when the document gives no string.



    


    
      
        section()

      


        The two sections, by the key a document spells.



    


    
      
        t()

      


        Each section in list order, the first occurrence of a name kept.



    





  
    Functions
  


    
      
        fetch(events, section, name)

      


        The entry of section named name.



    


    
      
        from_document(document)

      


        Indexes a decoded datamodel document's events and sends keys.



    


    
      
        unresolved(events)

      


        The entries whose type resolves to nothing, each section in its own list
order.



    





      


      
        Types


        


  
    
      
    
    
      entry()



        
          
        

    

  


  

      

          @type entry() :: %{
  name: String.t(),
  type: StatifierDatamodel.Types.t(),
  label: String.t() | nil,
  note: String.t() | nil
}


      


One entry of events or sends, as indexed: its name, its payload's type
expression (:unknown for a spelling that names nothing), and its label
and note, each nil when the document gives no string.

  



  
    
      
    
    
      section()



        
          
        

    

  


  

      

          @type section() :: :events | :sends


      


The two sections, by the key a document spells.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{events: [entry()], sends: [entry()]}


      


Each section in list order, the first occurrence of a name kept.

  


        

      

      
        Functions


        


  
    
      
    
    
      fetch(events, section, name)



        
          
        

    

  


  

      

          @spec fetch(t(), section(), term()) :: {:ok, entry()} | :error


      


The entry of section named name.
:error for a name the section does not hold, for a section other than
:events or :sends, and for anything that is not an index: an entry
there would be a false claim.
iex> alias StatifierDatamodel.Events
iex> events = Events.from_document(%{"events" => [
...>   %{"name" => "loan.returned", "type" => "object", "label" => "Copy returned"}]})
iex> {:ok, entry} = Events.fetch(events, :events, "loan.returned")
iex> {entry.type, entry.label}
{:object, "Copy returned"}
iex> Events.fetch(events, :sends, "loan.returned")
:error
iex> Events.fetch(events, :events, "loan.lost")
:error

  



  
    
      
    
    
      from_document(document)



        
          
        

    

  


  

      

          @spec from_document(term()) :: t()


      


Indexes a decoded datamodel document's events and sends keys.
Total: every input has an answer and none of them raise. A document
without the keys declares no events and no sends, and so does an input
that is not a document.
iex> alias StatifierDatamodel.Events
iex> events = Events.from_document(%{
...>   "scopes" => [],
...>   "types" => [
...>     %{"name" => "loans.renewal", "kind" => "record", "label" => "Renewal",
...>       "fields" => [%{"name" => "due_on", "type" => "date", "required?" => true}]}],
...>   "events" => [
...>     %{"name" => "loan.renewed", "type" => "loans.renewal", "label" => "Loan renewed"},
...>     %{"name" => "loan.lost", "type" => "loans.loss"},
...>     %{"name" => "loan.renewed", "type" => "object"},
...>     %{"type" => "object", "label" => "No name"}],
...>   "sends" => [
...>     %{"name" => "patron.due_soon", "type" => "object", "note" => "Sent before the due date."}]})
iex> Enum.map(events.events, &{&1.name, &1.type})
[{"loan.renewed", {:declared, "loans.renewal"}}, {"loan.lost", :unknown}]
iex> [notice] = events.sends
iex> {notice.name, notice.type, notice.label, notice.note}
{"patron.due_soon", :object, nil, "Sent before the due date."}

iex> StatifierDatamodel.Events.from_document(%{"scopes" => []})
%{events: [], sends: []}
iex> StatifierDatamodel.Events.from_document(["loan.renewed"])
%{events: [], sends: []}

  



  
    
      
    
    
      unresolved(events)



        
          
        

    

  


  

      

          @spec unresolved(t()) :: t()


      


The entries whose type resolves to nothing, each section in its own list
order.
A fact, not a refusal: every entry listed here is still in the index, typed
:unknown, and every other answer stands. Anything that is not an index
lists nothing.
iex> alias StatifierDatamodel.Events
iex> events = Events.from_document(%{
...>   "events" => [
...>     %{"name" => "loan.renewed", "type" => "object"},
...>     %{"name" => "loan.lost", "type" => "loans.loss"}],
...>   "sends" => [%{"name" => "patron.due_soon", "type" => "notices.due_soon"}]})
iex> unresolved = Events.unresolved(events)
iex> {Enum.map(unresolved.events, & &1.name), Enum.map(unresolved.sends, & &1.name)}
{["loan.lost"], ["patron.due_soon"]}
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ADR-0004 decision 6: the read check over reads handed in as data.
A chart's conditions read paths: _event.data.due_on on a transition
taken on loan.renewed, or loan.copy_id from the chart's own data.
undeclared/2 is given a datamodel document and a list of those reads,
and answers the ones the document does not declare, each with why.
This package never parses an expression and takes no dependency to do so.
The paths come from the expression language: a host lists the reads of
each condition with Predicator.Analysis.references/1, adds the event
names the condition is read under and a location of its own, and hands
the list in. The how-to guide "Check the paths a chart's conditions read"
shows the few lines that takes.
A read
A read is a map of three keys:
	events - the event names the condition is read under: a
transition's event descriptors, [] for a condition no event guards;
	path - the path the condition reads, in
Predicator.Analysis.references/1's form: each segment a string, an
integer for a literal index, or :dynamic for a computed key;
	location - anything the host wants back. The check never reads it.

The rules
	A read rooted at _event whose second segment is data is
checked against the payload type of every declared event its names
match. A read under several names must be declared on each event
they match.
	An event name matches as SCXML matches a descriptor: a declared
name equal to it, or one it is a token prefix of (loan matches
loan.renewed, loan.re does not), and * matches every declared
event. A name ending .* matches as the name without it does.
	The _event system fields are not payload reads. A read of
_event alone, or of name, type, sendid, origin,
origintype or invokeid under it, is skipped. Any other field
under _event is one no event carries, and is reported on every
event the read's names match.
	A path beneath _event.data is declared when each segment is. A
string names a field of a declared record or shape and continues with
that field's type; an integer descends a list into its item_type.
A type that is unknown - a name the document does not declare, which
includes a field type indexed nil - declares whatever lies beneath
it, and so does a list whose item type is unknown. object and the
other scalars declare no member.
	A :dynamic segment ends the checked prefix there. What follows a
computed key is not checked.
	A read whose names match no declared event is reported as such.
	Any other root is checked against the declared paths, and only when
the document declares one. The read's string segments, up to the
first that is not a string, joined with ., must be in
StatifierDatamodel.Document.declared_paths/1's set. A document
declaring no path reports nothing for such a read.

An input that is not a datamodel document - one
StatifierDatamodel.Index.index/1 does not admit - has nothing to check a
read against, and reports nothing.
An improper list is not a list
An improper list, [read | :more], is a term no JSON decoder and no
expression analysis produces, and the check reads one as a value that is
not a list, as StatifierDatamodel.Conformance does. Reads handed in as
an improper list report nothing, as reads that are not a list do. A read
whose path is an improper list is not a read, and reports nothing. A
read whose events is an improper list names no event, so a read under
_event matches none and is :no_declared_event. In the document, an
improper list anywhere is read as absent: an improper scopes is not a
datamodel document, and an improper entries, fields, types or
events declares nothing.
The answer
{read, reason} pairs, in the order the reads came in, the read exactly
as it was handed in. reason is one of three:
	:no_declared_event - the read is under _event and its names match
no event the document declares;
	{:undeclared, event_name, prefix} - the payload of the declared
event event_name does not declare the path; prefix is the read's
path up to and including the first segment that is not declared. A
read under names matching several events carries one pair for each
event it fails on, in the document's events order;
	{:undeclared_path, prefix} - a read of another root that the
declared paths do not hold; prefix is the checked prefix, the read's
string segments up to the first that is not a string.

A read that is declared, skipped or not a read at all is not in the
answer.
Advisory, never a gate
Every answer is a fact. Nothing refuses a document and nothing raises;
whether a reported read stops a host's pipeline is the host's to decide
(ADR-0001 decision 12).

      


      
        Summary


  
    Types
  


    
      
        read()

      


        One read a condition makes: the event names it is read under, the path it
reads, and a location the check passes back untouched.



    


    
      
        reason()

      


        Why a read is reported.



    


    
      
        segment()

      


        One step of a path, in Predicator.Analysis.references/1's form: a name,
a literal integer index, or :dynamic for a computed key.



    





  
    Functions
  


    
      
        undeclared(document, reads)

      


        The reads document does not declare, in input order, each paired with
why.



    





      


      
        Types


        


  
    
      
    
    
      read()



        
          
        

    

  


  

      

          @type read() :: %{events: [String.t()], path: [segment()], location: term()}


      


One read a condition makes: the event names it is read under, the path it
reads, and a location the check passes back untouched.

  



  
    
      
    
    
      reason()



        
          
        

    

  


  

      

          @type reason() ::
  :no_declared_event
  | {:undeclared, String.t(), [segment()]}
  | {:undeclared_path, [String.t()]}


      


Why a read is reported.

  



  
    
      
    
    
      segment()



        
          
        

    

  


  

      

          @type segment() :: String.t() | integer() | :dynamic


      


One step of a path, in Predicator.Analysis.references/1's form: a name,
a literal integer index, or :dynamic for a computed key.

  


        

      

      
        Functions


        


  
    
      
    
    
      undeclared(document, reads)



        
          
        

    

  


  

      

          @spec undeclared(term(), [read()]) :: [{read(), reason()}]


      


The reads document does not declare, in input order, each paired with
why.
The library loan. The document declares two local paths and the payloads
of the two events a loan chart receives:
iex> alias StatifierDatamodel.Reads
iex> document = %{
...>   "version" => 1,
...>   "scopes" => [%{"scope" => "local", "entries" => [
...>     %{"name" => "copy_id", "path" => "loan.copy_id", "type" => "string"},
...>     %{"name" => "due_on", "path" => "loan.due_on", "type" => "date"}]}],
...>   "types" => [
...>     %{"name" => "loans.renewal", "kind" => "record", "fields" => [
...>       %{"name" => "copy_id", "type" => "string", "required?" => true},
...>       %{"name" => "due_on", "type" => "date", "required?" => true}]},
...>     %{"name" => "loans.return", "kind" => "record", "fields" => [
...>       %{"name" => "copy_id", "type" => "string", "required?" => true},
...>       %{"name" => "returned_at", "type" => "datetime", "required?" => true}]}],
...>   "events" => [
...>     %{"name" => "loan.renewed", "type" => "loans.renewal"},
...>     %{"name" => "loan.returned", "type" => "loans.return"}]}
iex> Reads.undeclared(document, [
...>   %{events: ["loan.renewed"], path: ["_event", "data", "due_on"], location: 1},
...>   %{events: ["loan"], path: ["_event", "data", "due_on"], location: 2},
...>   %{events: ["patron.registered"], path: ["_event", "data", "patron_id"], location: 3},
...>   %{events: ["loan.renewed"], path: ["_event", "name"], location: 4},
...>   %{events: [], path: ["loan", "due_on"], location: 5},
...>   %{events: [], path: ["loan", "fine_cents"], location: 6}])
[
  {%{events: ["loan"], path: ["_event", "data", "due_on"], location: 2},
   {:undeclared, "loan.returned", ["_event", "data", "due_on"]}},
  {%{events: ["patron.registered"], path: ["_event", "data", "patron_id"], location: 3},
   :no_declared_event},
  {%{events: [], path: ["loan", "fine_cents"], location: 6},
   {:undeclared_path, ["loan", "fine_cents"]}}
]
A computed key ends what is checked, and a document that declares no path
checks no other root:
iex> alias StatifierDatamodel.Reads
iex> document = %{"scopes" => [],
...>   "events" => [%{"name" => "loan.renewed", "type" => "object"}]}
iex> Reads.undeclared(document, [
...>   %{events: ["loan.renewed"], path: ["_event", "data", :dynamic, "title"], location: nil},
...>   %{events: ["loan.renewed"], path: ["_event", "data", "title"], location: nil},
...>   %{events: [], path: ["loan", "fine_cents"], location: nil}])
[{%{events: ["loan.renewed"], path: ["_event", "data", "title"], location: nil},
  {:undeclared, "loan.renewed", ["_event", "data", "title"]}}]

  


        

      


  

    
StatifierDatamodel.Document 
    



      
The document-level reads: the three questions a consumer asks of a raw,
decoded datamodel document rather than of an index it already holds.
StatifierDatamodel.Index is the reader; this module is the shorthand
over it, so that a consumer holding a document supplies one argument and
never re-derives an index of its own. Each function here admits its
argument through StatifierDatamodel.Index.index/1 and answers totally
for anything that admission declines - the same total-normalizer
discipline the index is written under, reaching one more caller.
	declared_paths/1 - ADR-0001 decision 7's projection, over a
document: the declared-path set, or nil for an input that is not a
document.
	candidates_under/2 - the completion query: the declared paths
strictly under a prefix, in the document's own order.
	declared_values/1 - the one_of enumerations the document
declares, per path, for a picker that offers values rather than
paths.

What is deliberately not here: the shapes a consumer accepts beside a
document. A host that also accepts a bare list of paths, a MapSet, or
nil, and that folds a document into that same normalizer, owns the
fold - the set it ends up with is that consumer's input contract, and
this package answers only for the document half of it.
Advisory, never a gate
Decision 12, as everywhere in this package: these are facts about a
document. A path a document does not declare is unknown, not wrong, and
nothing here produces a finding, a severity or a verdict.

      


      
        Summary


  
    Functions
  


    
      
        candidates_under(document, prefix)

      


        The declared paths strictly under prefix, in the document's own order -
decision 7's completion query, reached through
StatifierDatamodel.Index.under/2 rather than restated here.



    


    
      
        declared_paths(document)

      


        ADR-0001 decision 7's projection, taken straight off a decoded document.



    


    
      
        declared_values(document)

      


        The value enumerations the document declares, per path: every indexed
entry whose one_of yields at least one drawable option.



    





      


      
        Functions


        


  
    
      
    
    
      candidates_under(document, prefix)



        
          
        

    

  


  

      

          @spec candidates_under(term(), term()) :: [String.t()]


      


The declared paths strictly under prefix, in the document's own order -
decision 7's completion query, reached through
StatifierDatamodel.Index.under/2 rather than restated here.
This is the narrowing query an expression control needs and a shipped
<datalist> does not: a datalist is handed the whole set once and the
browser filters it, while a control that re-renders per keystroke wants
only the branch the author is inside. Both read the same document,
through the same one implementation of the projection.
prefix itself is not among the results, matching under/2; an input
that is not a document has no order to query and returns [].
iex> alias StatifierDatamodel.Document
iex> Document.candidates_under(
...>   %{"scopes" => [%{"scope" => "local", "entries" => [
...>     %{"path" => "card", "type" => "object", "fields" => [
...>       %{"path" => "card.brand"}, %{"path" => "card.last4"}]}]}]},
...>   "card")
["card.brand", "card.last4"]

iex> StatifierDatamodel.Document.candidates_under(["card.brand"], "card")
[]

  



  
    
      
    
    
      declared_paths(document)



        
          
        

    

  


  

      

          @spec declared_paths(term()) :: MapSet.t(String.t()) | nil


      


ADR-0001 decision 7's projection, taken straight off a decoded document.
A map carrying a list under "scopes" is a document and projects to its
declared-path set; an empty document projects to MapSet.new(), not to
nil. That distinction is decision 6's and it is the whole reason this
function has a nil: a host that supplied a document declaring nothing
has made a claim about its data universe, while nil is reserved for an
input that is not a document at all.
iex> StatifierDatamodel.Document.declared_paths(%{"scopes" => []})
MapSet.new([])

iex> StatifierDatamodel.Document.declared_paths(%{"version" => 1, "scopes" => [
...>   %{"scope" => "local", "entries" => [
...>     %{"name" => "step", "path" => "signup.step", "type" => "string",
...>       "label" => "Step"}]}]})
MapSet.new(["signup.step"])

iex> StatifierDatamodel.Document.declared_paths(%{"scopes" => "not a list"})
nil

iex> StatifierDatamodel.Document.declared_paths(["signup.step"])
nil

  



  
    
      
    
    
      declared_values(document)



        
          
        

    

  


  

      

          @spec declared_values(term()) :: %{optional(String.t()) => [String.t()]}


      


The value enumerations the document declares, per path: every indexed
entry whose one_of yields at least one drawable option.
A declared value is offered when it can be drawn as an option - a string
as itself, a number or a boolean as its printed form. Anything else, a
list or an object or a null, is dropped, and a path whose whole
enumeration drops out is absent rather than present and empty. That
asymmetry is deliberate: [] is a host's spelling of offer nothing
here, and a derivation must not be able to write it by accident.
This does not promote the hint
Nothing here validates and nothing refuses. one_of is a completion hint
listing the values a host expects, and whether it is a hint or a claim is
an open question on the record; defaulting a picker from it is a use of
the hint rather than an answer to that question, and a value control fed
from it still admits anything the author types. That is the same
suggests-never-constrains posture the whole package takes.
A consumer that also lets a host supply its own per-path map merges that
map over this one, in its own package: what replaces what is that
consumer's decision, and this function answers only for what the document
declares.
iex> alias StatifierDatamodel.Document
iex> Document.declared_values(%{"scopes" => [%{"scope" => "local", "entries" => [
...>   %{"path" => "signup.step", "type" => "string",
...>     "one_of" => ["details", "payment", "review"]},
...>   %{"path" => "signup.email", "type" => "string"}]}]})
%{"signup.step" => ["details", "payment", "review"]}

iex> StatifierDatamodel.Document.declared_values(["signup.step"])
%{}

  


        

      


  

    
StatifierDatamodel.Index 
    



      
The path/type index over a datamodel document (ADR-0001), and the
projections that record promises.
ADR-0001 decision 3 defines the document: a version plus three scopes -
global, local, event - each carrying entries with name, path,
type and label, plus the optional fields, item_type, example,
note, one_of and sensitive?. Every path is absolute and globally
addressable (an event entry spells its own event. prefix), and decision
7 gives the one total function from the document to the declared-path
set.
This module is that record's reader. index/1 admits a decoded document
and flattens it to path -> entry, at every nesting depth; the lookups
answer what a path's type is, what lies under a prefix, and whether a
path is declared at all; declared_paths/1 is decision 7's projection.
Advisory, never a gate
Decision 12 is the stance this module is built to keep: an undeclared
path is unknown, not wrong. Nothing here returns a verdict, produces a
finding, or refuses anything. declared?/2 answers a question about the
document, not about the author, and type/2 returns nil for a path the
document does not declare rather than an error - absence of a declaration
is not a claim that the path is bad. Which of this module's facts is an
error, which an advisory and which is silent is decided in a consumer's
own record, argued on its own consumers.
The admission step is index/1
Decision 7 states its totality over admitted documents: a malformed
input is a loader concern, rejected before that function is reached,
which is why it has no {:error, _} arm to explain. index/1 is that
loader. It is itself total - an input it cannot admit returns nil, on
the total-normalizer discipline the family uses everywhere - and every
function taking a t/0 is then total by construction.
So the record's declared_paths(document) is spelled here as
document |> index() |> declared_paths()
with the nil case being this input is not a datamodel document, which
is a different thing from the document declares nothing. That
distinction is decision 6's, stated there for exactly the same pair of
values: nil is no datamodel supplied, MapSet.new() is a host claim
that nothing is declared.
What normalization does, and what it declines to decide
Keys are read as the record writes them, from a decoded JSON map with
string keys.
	Scope names contribute nothing to a path (decision 7), so a scope
map naming something other than the three is not rejected: its
entries are indexed with scope: nil. Paths are already absolute,
and dropping entries over a scope label would lose declared paths
the projection is required to contain.
	An entry whose path is not a non-empty string contributes no
path, and its fields are still walked. That is the only place
this module departs from the projection's literal code, which would
put a nil in the set; a set with a nil in it is not a set of
declared paths, and the record admits no such entry in the first
place.
	The type set is closed, and a declaration name resolves beside
it (decision 4; decision 3 as amended 2026-09-06). A type or
item_type is read as one of the nine first and then as a name the
document's types key declares, which normalizes to
{:declared, name}; a spelling that names neither normalizes to
nil - unknown, on the same stance as an undeclared path - rather
than being carried through as a type this package would then be
rendering. A type that is not a string at all normalizes to nil
on the same reading, an inline shape map included: the amendment
gives an inline shape no document spelling, so a map here names
nothing and is unknown like any other spelling that does.
	A repeated path keeps its first occurrence in document order.
This is not a ruling on the record's open question about collisions
across scopes: the declared-path set is a set either way, and a
document that needs the question answered needs a loader lint, which
is where the record leaves it.
	name is read and stored, and nothing here consumes it. The
record carries an open question on how an event entry spells it; this
module reads path alone for every derivation, exactly as the
projection does, so the question stays open rather than being
answered by use.

An entry typed by a declaration
Decision 3 as amended 2026-09-06 lets an entry's type - and a list
entry's item_type - name a declaration the document's types key
declares, instead of one of the nine. The reference is nominal: the
entry's type is {:declared, name}, not a copy of the declaration's
fields.
Resolution is the closed set first and then types, the same precedence
StatifierDatamodel.Types.parse/2 uses for a declaration field, so a
document that declares a type called "string" does not shadow the
scalar. A spelling that names neither is nil - unknown, exactly as
before.
A declaration-typed entry then expands: it contributes its own path,
and beneath it one path per field of the declaration, spelled
<entry path>.<field name> at the entry's depth plus one, in the
declaration's field order, recursively for a field that itself names a
declaration. That is exactly what an inlined object entry does with its
fields, which is the point - a host that spells the object out and a
host that names the declaration get the same paths, so decision 7's
projection and decision 11's are unchanged in their own terms.
An expanded path carries what the field carries and nothing more: the
field's type, item_type, label and one_of, its name, and the
entry's scope. example and note are absent and sensitive? is
false, because a declaration field has no such keys and this module does
not invent them. An entry that names a declaration and carries
fields contributes both, with the entry's own written-out fields
ahead of the expansion, so a host that spells a path out gets the entry it
wrote rather than the one derived from the declaration - first occurrence
wins here as it does for a repeated path.
A cycle between declarations is a document a host can write, and it
discharges rather than recurring: a declaration already being expanded on
the same chain is not expanded again, so index/1 stays total. That is
the discipline the read check already uses for a cyclic read.
A list entry still contributes its own path alone whatever its
item_type names: item_type names an element type, no record decides an
index syntax, and there is no element path to expand.
Value kinds, and why they are a third projection
path_types/1 is decision 11: the index projected to the expression
language's own vocabulary of value kinds, which is a smaller and different
set from the document's nine types. integer and decimal both answer
:number there, because that is the distinction the expression language
draws; object has no kind at all and neither does a list whose element
type the document does not name, so those paths are simply absent.
Absence is the same stance the rest of this module takes: an editor handed
the map treats a path it does not contain exactly as it treats every path
today, which is the reason this is a projection and not a check. The map
carries no labels, scopes or declarations - a consumer wanting those reads
the index it was built from.
sensitive?, and why it is derived here rather than projected
The entry map is where a per-path annotation lives, in the family's
optional-boolean convention, and decision 7's projection deliberately
drops it: a consumer that needs to know whether a path is sensitive
reads the document, never the set.
sensitive_paths/1 is that read, and it is a second projection rather
than a widening of the first: declared_paths/1 returns paths and
nothing else, exactly as decision 7 specifies. datamodel/1 pairs the
two into a %{declared: MapSet, sensitive: MapSet} map, so a host with a
document reaches a sensitive-path pass without a second input.
An entry's flag is read literally, per entry. An object entry marked
sensitive does not stamp its fields, and does not need to: a
sensitive-path matcher already treats a read of a prefix as a read of
everything under it - a prefix read is the same leak spelled shorter - so
inheritance here would restate the matcher and, where the two disagreed,
would decide a rule no record has drawn.

      


      
        Summary


  
    Types
  


    
      
        declared()

      


        A declared name used as a type: an entry's type or item_type may name
a declaration the document's types key declares (decision 3 as amended
2026-09-06), and the index carries the name rather than the declaration.



    


    
      
        entry()

      


        One declared path, flattened out of the document.



    


    
      
        entry_type()

      


        What an entry's type or item_type may be: one of the nine, or the name
of a declaration.



    


    
      
        kind()

      


        One value kind in the expression language's vocabulary.



    


    
      
        scope()

      


        The record's three scopes, or nil for a scope map naming none of them.



    


    
      
        t()

      


        The index: the document's version, its entries by path, the paths in
document order, and the declarations the types key indexes to.



    


    
      
        type()

      


        The closed type set. No floats anywhere: money is integer minor units,
and a decimal, a datetime, a date and a duration are all carried
as strings.



    


    
      
        value_kind()

      


        What one path projects to: a kind, a list of a kind, or an enumeration of
the values an editor may draw as choices.



    





  
    Functions
  


    
      
        datamodel(index)

      


        Both projections in one map, so a host that has a document supplies one
input to a sensitive-path pass rather than two.



    


    
      
        declared?(index, path)

      


        Whether the document declares path.



    


    
      
        declared_paths(index)

      


        ADR-0001 decision 7's projection: every entry's own path, at every
nesting depth, and nothing else.



    


    
      
        entries(index)

      


        Every entry, in document order.



    


    
      
        fetch(index, path)

      


        The entry declared at path.



    


    
      
        index(document)

      


        Admits a decoded datamodel document and indexes it, or returns nil.



    


    
      
        path_types(index)

      


        ADR-0001 decision 11's projection: path -> value kind, in the
expression language's own vocabulary.



    


    
      
        sensitive_paths(index)

      


        The declared paths the document annotates sensitive?: true.



    


    
      
        type(index, path)

      


        The declared type of path, or nil when the document does not declare
it - unknown, never wrong (decision 12).



    


    
      
        under(index, prefix)

      


        Every entry strictly under prefix, at any depth, in document order -
the completion query.



    





      


      
        Types


        


  
    
      
    
    
      declared()



        
          
        

    

  


  

      

          @type declared() :: {:declared, String.t()}


      


A declared name used as a type: an entry's type or item_type may name
a declaration the document's types key declares (decision 3 as amended
2026-09-06), and the index carries the name rather than the declaration.

  



  
    
      
    
    
      entry()



        
          
        

    

  


  

      

          @type entry() :: %{
  path: String.t(),
  name: String.t() | nil,
  type: entry_type() | nil,
  label: String.t() | nil,
  scope: scope(),
  depth: non_neg_integer(),
  item_type: entry_type() | nil,
  example: term(),
  note: String.t() | nil,
  one_of: [term()] | nil,
  sensitive?: boolean()
}


      


One declared path, flattened out of the document.
depth is the nesting level fields reached it at - 0 for a
top-level entry - and is what a pane groups by when it renders an object
and its members together.

  



  
    
      
    
    
      entry_type()



        
          
        

    

  


  

      

          @type entry_type() :: type() | declared()


      


What an entry's type or item_type may be: one of the nine, or the name
of a declaration.

  



  
    
      
    
    
      kind()



        
          
        

    

  


  

      

          @type kind() :: :string | :number | :boolean | :date | :datetime | :duration


      


One value kind in the expression language's vocabulary.
Six atoms, not nine: integer and decimal are both :number, and
object and list have no kind of their own - a list is spelled
{:list, kind} and an object is absent. :list is a value kind the
expression language names too, but only ever inside that tuple here,
since an element type the document does not give is not a list this
projection can describe.

  



  
    
      
    
    
      scope()



        
          
        

    

  


  

      

          @type scope() :: :global | :local | :event | nil


      


The record's three scopes, or nil for a scope map naming none of them.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %StatifierDatamodel.Index{
  declarations: StatifierDatamodel.Declarations.t(),
  entries: %{optional(String.t()) => entry()},
  order: [String.t()],
  version: integer()
}


      


The index: the document's version, its entries by path, the paths in
document order, and the declarations the types key indexes to.
The declarations are carried because resolving an entry's type needs
them (decision 3 as amended 2026-09-06); they are
StatifierDatamodel.Declarations.from_document/1's answer over the same
document, so a caller holding an index never builds a second one.

  



  
    
      
    
    
      type()



        
          
        

    

  


  

      

          @type type() ::
  :string
  | :integer
  | :decimal
  | :boolean
  | :datetime
  | :duration
  | :date
  | :object
  | :list


      


The closed type set. No floats anywhere: money is integer minor units,
and a decimal, a datetime, a date and a duration are all carried
as strings.
A duration value - and the example beside it - is a duration string
the expression language reads, 30s or 1h30m, the same string an
author types into a :duration field these paths feed. A date value is
an ISO-8601 calendar date, 2026-09-05, which is the spelling the
expression language's own date literal reads. Which strings parse is the
expression language's to define; this module stores whatever the document
holds and parses none of it.
These are the nine ADR-0001 decision 4 closes the set at: the eight the
origin record closed it at, plus date. date is a distinct type and
not a datetime because the expression language distinguishes them, and
a projection that collapsed the two would offer the wrong operators.

  



  
    
      
    
    
      value_kind()



        
          
        

    

  


  

      

          @type value_kind() :: kind() | {:list, kind()} | {:one_of, [term()]}


      


What one path projects to: a kind, a list of a kind, or an enumeration of
the values an editor may draw as choices.

  


        

      

      
        Functions


        


  
    
      
    
    
      datamodel(index)



        
          
        

    

  


  

      

          @spec datamodel(t()) :: %{
  declared: MapSet.t(String.t()),
  sensitive: MapSet.t(String.t())
}


      


Both projections in one map, so a host that has a document supplies one
input to a sensitive-path pass rather than two.
Nothing in this package calls it; it is the derivation the record
promised, at the shape a pass that would consume it already takes.

  



  
    
      
    
    
      declared?(index, path)



        
          
        

    

  


  

      

          @spec declared?(t(), term()) :: boolean()


      


Whether the document declares path.
A false here is this document does not declare it, which is the
input to an advisory and to nothing that refuses anything.

  



  
    
      
    
    
      declared_paths(index)



        
          
        

    

  


  

      

          @spec declared_paths(t()) :: MapSet.t(String.t())


      


ADR-0001 decision 7's projection: every entry's own path, at every
nesting depth, and nothing else.
An object entry contributes its own path and, recursively, its
fields'. A list entry contributes its own path alone - item_type
names an element type and no record decides an index syntax, so there is
no element path to contribute.
iex> alias StatifierDatamodel.Index
iex> %{"scopes" => [%{"scope" => "local", "entries" => [
...>   %{"path" => "risk_reasons", "type" => "list", "item_type" => "string"},
...>   %{"path" => "card", "type" => "object", "fields" => [%{"path" => "card.brand"}]}]}]}
...> |> Index.index()
...> |> Index.declared_paths()
MapSet.new(["card", "card.brand", "risk_reasons"])

  



  
    
      
    
    
      entries(index)



        
          
        

    

  


  

      

          @spec entries(t()) :: [entry()]


      


Every entry, in document order.

  



  
    
      
    
    
      fetch(index, path)



        
          
        

    

  


  

      

          @spec fetch(t(), term()) :: {:ok, entry()} | :error


      


The entry declared at path.
iex> alias StatifierDatamodel.Index
iex> index = Index.index(%{"scopes" => [
...>   %{"scope" => "local", "entries" => [%{"path" => "amount_cents", "type" => "integer"}]}]})
iex> {:ok, entry} = Index.fetch(index, "amount_cents")
iex> entry.type
:integer
iex> Index.fetch(index, "amount_dollars")
:error

  



  
    
      
    
    
      index(document)



        
          
        

    

  


  

      

          @spec index(term()) :: t() | nil


      


Admits a decoded datamodel document and indexes it, or returns nil.
Total: every input has an answer and none of them raise. A map carrying
a list under "scopes" is a document; anything else - a set, a list of
paths, a bare map, a number - is not one, and gets nil rather than an
empty index, so not a document stays distinguishable from a document
declaring nothing.
iex> alias StatifierDatamodel.Index
iex> index = Index.index(%{"version" => 1, "scopes" => [
...>   %{"scope" => "local", "entries" => [
...>     %{"name" => "card", "path" => "card", "type" => "object", "label" => "Card",
...>       "fields" => [
...>         %{"name" => "brand", "path" => "card.brand", "type" => "string",
...>           "label" => "Brand"}]}]}]})
iex> index.order
["card", "card.brand"]
iex> Index.type(index, "card.brand")
:string

iex> StatifierDatamodel.Index.index(["card.brand"])
nil

  



  
    
      
    
    
      path_types(index)



        
          
        

    

  


  

      

          @spec path_types(t() | term()) :: %{optional(String.t()) => value_kind()}


      


ADR-0001 decision 11's projection: path -> value kind, in the
expression language's own vocabulary.
Total, over anything: nil and a value that is not an index project to
the empty map, on the same reasoning index/1 returns nil for an
input it cannot admit.
Per entry, in the record's order:
	a drawable one_of wins over the kind and gives
{:one_of, values}. Drawable means every value can be rendered as a
choice - a string, a number or a boolean. A one_of that is empty,
or that holds anything else, is not drawn and the entry falls back to
its kind. The enumeration winning is decision 11's word and is not
qualified by the entry's type, so an object carrying a drawable
one_of is present with its values, where the same entry without one
would be absent.

	string is :string; integer and decimal are both :number;
boolean is :boolean; date, datetime and duration are
themselves.

	a list whose item_type is one of those is {:list, kind}.

	object, a list with no usable item_type, an entry whose type
names a declaration, and an entry whose type names nothing at all
are absent from the map. Absence means unknown, not wrong: a
declaration-typed entry is a record, and a record is no more one of
the expression language's kinds than an object is.
iex> alias StatifierDatamodel.Index
iex> %{"scopes" => [%{"scope" => "local", "entries" => [
...>   %{"path" => "amount_cents", "type" => "integer"},
...>   %{"path" => "risk_reasons", "type" => "list", "item_type" => "string"},
...>   %{"path" => "card", "type" => "object", "fields" => [
...>     %{"path" => "card.brand", "type" => "string",
...>       "one_of" => ["visa", "mastercard", "amex"]}]}]}]}
...> |> Index.index()
...> |> Index.path_types()
%{
  "amount_cents" => :number,
  "risk_reasons" => {:list, :string},
  "card.brand" => {:one_of, ["visa", "mastercard", "amex"]}
}
iex> StatifierDatamodel.Index.path_types(nil)
%{}



  



  
    
      
    
    
      sensitive_paths(index)



        
          
        

    

  


  

      

          @spec sensitive_paths(t()) :: MapSet.t(String.t())


      


The declared paths the document annotates sensitive?: true.
Read per entry and literally: an object marked sensitive does not
stamp its fields. See the moduledoc for why that is a matcher's job
rather than this one's.
iex> alias StatifierDatamodel.Index
iex> %{"scopes" => [%{"scope" => "local", "entries" => [
...>   %{"path" => "card.token_id", "type" => "string"},
...>   %{"path" => "card.number", "type" => "string", "sensitive?" => true}]}]}
...> |> Index.index()
...> |> Index.sensitive_paths()
MapSet.new(["card.number"])

  



  
    
      
    
    
      type(index, path)



        
          
        

    

  


  

      

          @spec type(t(), term()) :: entry_type() | nil


      


The declared type of path, or nil when the document does not declare
it - unknown, never wrong (decision 12).
A declared entry answers one of the nine, or {:declared, name} where
its type names a declaration the document's types key carries
(decision 3 as amended 2026-09-06). nil is what an entry whose type
names neither gets - a spelling outside the closed set that no
declaration claims, and anything that is not a string at all - for the
same reason: this module reports what it can name and claims nothing
about the rest.

  



  
    
      
    
    
      under(index, prefix)



        
          
        

    

  


  

      

          @spec under(t(), term()) :: [entry()]


      


Every entry strictly under prefix, at any depth, in document order -
the completion query.
The entry at prefix itself is not among them; fetch/2 is how a
caller asks about the prefix. A caller wanting one level only filters
the result on depth.
iex> alias StatifierDatamodel.Index
iex> index = Index.index(%{"scopes" => [%{"scope" => "local", "entries" => [
...>   %{"path" => "card", "type" => "object", "fields" => [
...>     %{"path" => "card.brand"}, %{"path" => "card.last4"}]},
...>   %{"path" => "cardholder"}]}]})
iex> index |> Index.under("card") |> Enum.map(& &1.path)
["card.brand", "card.last4"]
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Where the datamodel document's JSON Schema is, and what it says (ADR-0002).
The package ships one JSON Schema, priv/schemas/datamodel-document.schema.json,
written by hand against JSON Schema draft-07 from ADR-0001 and its
amendments. It describes the well-formed version-1 document: the three
scopes in order, an entry's four required keys, a declaration's kind,
the booleans that must be booleans. A host validates a document against it
with whatever draft-07 validator its own language has, before anything
indexes the document.
Advisory, never admission
Nothing in this package calls either function here, and nothing validates
a document against the file. StatifierDatamodel.Index.index/1 stays the
admission step and answers exactly what it answered before the file
existed: a document the schema rejects indexes as it always did. The
schema is deliberately stricter than index/1, and that gap is what a
host checks for - a dropped scope, a sensitive? spelled as a string, a
declaration whose kind is neither record nor shape, each of which
indexes without a word and loses what the host meant. A rejection is a fact for the host to
read and a severity for the host to assign, never a verdict this package
issues.
The two readers
path/0 answers where the file is inside the installed application, so a
host finds it without knowing the package's install layout. json/0
answers its contents, embedded at compile time so reading it touches no
disk at run time. json/0 answers the JSON text, not a decoded map: the
package decodes no JSON anywhere, and a host decodes it with the decoder
it already has.
The file's $id is keyed on the document version it describes, not on
the package version. A document version bump ships a second file beside
this one; until then both functions answer version 1.
The $id is an identifier, not a location: no request fetches it, and
the URL it spells does not resolve. A host reads the file through
path/0 or json/0, never through its $id.

      


      
        Summary


  
    Functions
  


    
      
        json()

      


        The document's JSON Schema as JSON text, embedded at compile time.



    


    
      
        path()

      


        The absolute path of the document's JSON Schema in the installed
application's priv directory.



    





      


      
        Functions
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          @spec json() :: String.t()


      


The document's JSON Schema as JSON text, embedded at compile time.
The text, not a decoded map; decode it with the JSON decoder the host
already has.
Examples
iex> StatifierDatamodel.Schema.json() =~ ~s("$schema": "http://json-schema.org/draft-07/schema#")
true

  



  
    
      
    
    
      path()



        
          
        

    

  


  

      

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


      


The absolute path of the document's JSON Schema in the installed
application's priv directory.
Examples
iex> StatifierDatamodel.Schema.path() |> Path.basename()
"datamodel-document.schema.json"
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The index over a datamodel document's types key (ADR-0001 decision 5):
the named record and shape declarations, by name.
A declaration is a name, a kind - record or shape - a label, and
an ordered list of fields. A record is a fact about what a write puts
at a path; a shape is a constraint a read places on a path. Identity
is nominal: two records with identical fields are two records. The one
widening between them is the read check, which is
StatifierDatamodel.Types'.
from_document/1 is the index. It reads the types key and nothing else,
so a caller asking is this a datamodel document at all asks
StatifierDatamodel.Index.index/1, which is where that question is
answered; a document without the key declares no types, and so does an
input that is not a document.
A half-written declaration declares nothing
Decision 6's addition, kept literally: a declaration missing name, kind
or fields, or whose kind is neither record nor shape, is dropped
rather than raised on, and the rest of the list is indexed around it.
label is not among those keys - the record's own type for a declaration
carries label: String.t() | nil - so a declaration with no usable label
still declares its fields, and a pane renders the name it has.
A repeated name keeps its first occurrence, in list order, which is the
rule StatifierDatamodel.Index already uses for a repeated path.
A field's type resolves, or it is unknown
A field carries name, type, and the optional required? (default
false), label and one_of; a list field carries item_type under
the same rule. A field's type is one of the nine types the index closes
the set at, or the name of another declaration - resolved against the
whole list, so declarations may reference each other in either order. A
reference to a name the list does not declare is nil: unknown, on the
same stance an undeclared path gets, rather than a failed admission.
A field with no usable name contributes nothing - it can neither be
covered nor named in a coverage failure - and a repeated field name keeps
its first occurrence, for the same reason a repeated path does.
note is read by nobody: the record gives it to a human reader and says
it carries no contract, and the record's own type for a declaration and
for a field carries no note key. It is left in the document.

      


      
        Summary


  
    Types
  


    
      
        declaration()

      


        One declaration: a nominal name, its kind, its label and its ordered fields.



    


    
      
        field()

      


        One field of a declaration, normalized.



    


    
      
        t()

      


        The declarations of one document, by name.



    





  
    Functions
  


    
      
        fetch(declarations, name)

      


        The declaration named name.



    


    
      
        from_document(arg1)

      


        Indexes a decoded datamodel document's types key to name -> declaration.



    





      


      
        Types


        


  
    
      
    
    
      declaration()



        
          
        

    

  


  

      

          @type declaration() :: %{
  name: String.t(),
  kind: :record | :shape,
  label: String.t() | nil,
  fields: [field()]
}


      


One declaration: a nominal name, its kind, its label and its ordered fields.

  



  
    
      
    
    
      field()



        
          
        

    

  


  

      

          @type field() :: %{
  name: String.t(),
  type: StatifierDatamodel.Types.t() | nil,
  item_type: StatifierDatamodel.Types.t() | nil,
  required?: boolean(),
  label: String.t() | nil,
  one_of: [term()] | nil
}


      


One field of a declaration, normalized.
type and item_type are type expressions (StatifierDatamodel.Types.t/0),
or nil for a spelling that names neither a type in the closed set nor a
declaration in this document.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

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


      


The declarations of one document, by name.

  


        

      

      
        Functions


        


  
    
      
    
    
      fetch(declarations, name)



        
          
        

    

  


  

      

          @spec fetch(t(), term()) :: {:ok, declaration()} | :error


      


The declaration named name.
iex> alias StatifierDatamodel.Declarations
iex> declarations = Declarations.from_document(%{"types" => [
...>   %{"name" => "Settleable", "kind" => "shape", "label" => "Settleable",
...>     "fields" => [%{"name" => "amount_cents", "type" => "integer", "required?" => true}]}]})
iex> {:ok, shape} = Declarations.fetch(declarations, "Settleable")
iex> shape.kind
:shape
iex> Declarations.fetch(declarations, "Refundable")
:error

  



  
    
      
    
    
      from_document(arg1)



        
          
        

    

  


  

      

          @spec from_document(term()) :: t()


      


Indexes a decoded datamodel document's types key to name -> declaration.
Total: every input has an answer and none of them raise. A document
without the key - the state every document written before the key existed
is in - declares nothing, and so does an input that is not a document.
iex> alias StatifierDatamodel.Declarations
iex> declarations = Declarations.from_document(%{"scopes" => [], "types" => [
...>   %{"name" => "cards.card", "kind" => "record", "label" => "Card",
...>     "fields" => [%{"name" => "last4", "type" => "string", "required?" => true}]},
...>   %{"name" => "cards.credit_txn", "kind" => "record", "label" => "Credit transaction",
...>     "fields" => [%{"name" => "card", "type" => "cards.card", "required?" => true}]}]})
iex> Map.keys(declarations) |> Enum.sort()
["cards.card", "cards.credit_txn"]
iex> {:ok, txn} = Declarations.fetch(declarations, "cards.credit_txn")
iex> txn.kind
:record
iex> [card] = txn.fields
iex> {card.type, card.required?}
{{:declared, "cards.card"}, true}

iex> StatifierDatamodel.Declarations.from_document(%{"scopes" => []})
%{}
iex> StatifierDatamodel.Declarations.from_document(["cards.card"])
%{}
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Type expressions over a datamodel document, and ADR-0001 decision 8's read
check.
A type expression is one of five things, and the record admits no
sixth:
	{:declared, name} - a name the document's types key declares;
	{:shape, members} - an inline, unnamed shape a consumer builds, whose
members each carry name, type and required? (decision 8 and
decision 5's grammar, as amended 2026-09-06);
	one of the nine types the set is closed at (:string, :integer,
:decimal, :boolean, :datetime, :duration, :date, :object,
:list);
	{:opaque, string} - a string a consumer carries that names neither,
which compares by identity and by nothing else;
	:unknown - nothing is known about it.

parse/2 reads a document's spelling into one of those, in that order of
precedence: the closed set first, so a document that declares a type
called "string" does not shadow the scalar, and the declaration is still
reachable by every other read. An inline shape has no document spelling
and parse/2 never returns one: it enters this module only as an argument
a consumer hands the read check, exactly as {:opaque, name} does.
to_string/1 prints one back for a pane, and value_kind/1 names the
expression language's value kind for one, the table
StatifierDatamodel.Index.path_types/1 reads.
The read check
satisfies?/3 and satisfies/3 decide whether a type held at a path
can be read where a type expected is required, in the record's order:
	either side unknown -> satisfied (:unknown). Unknown is permissive
both ways: this package's whole stance is that what the document does
not say is not thereby wrong.
	identity -> satisfied (:identical). The same declared name, the same
type from the closed set, or the same opaque string.
	held covers expected member-wise -> satisfied (:covers): for
every member of expected with required?: true, held carries a
member of the same name, itself required?: true, whose type
satisfies the expected member's type under this same check. Otherwise
{:missing, names}, in the expected side's own member order - a
member held does not have, one it declares optional, and one whose
type does not satisfy are the same failure, and all are named. A held
member the expectation does not name is ignored, and an expected
member marked optional is not consulted at all.
	otherwise -> :not_assignable.

Step 3's members are a declaration's fields or an inline shape's members,
by this table (decision 8 as amended 2026-09-06):
	held \ expected	a declared record	a declared shape	an inline shape
	a declared record	identity only	covers, field-wise	covers, member-wise
	a declared shape	identity only	identity only	not assignable
	an inline shape	not assignable	covers, member-wise	covers, member-wise

The two refusals are the record's nominal rule, not an omission. An inline
shape never satisfies a declared record, because a record's identity is
nominal and an inline shape has no name to be that record by. A declared
shape held never covers anything but itself, because a shape is a
constraint and not a fact about what is there.
Step 3 reads both sides' required?, on decision 8 as amended
2026-09-06. A record that declares a field optional has not promised the
value, and a shape that marks the field required cannot proceed without
it, so the record does not cover the shape. That failure carries the same
{:missing, names} the absent field carries, and the vocabulary does not
grow: missing means the record does not promise the field, whichever way
it fails to. A consumer that needs to tell absent from present-but-optional
reads the record's declaration for the named field; nothing this relation
decides turns on the difference.
Step 2 is term equality everywhere except the inline arm, where it is
member-set-wise: two inline shapes carrying the same member names with the
same types and the same required? are the same type expression however
they are ordered. Order is kept because {:missing, names} is rendered in
it, and it is the one place identity is not Elixir's.
That is the whole relation, and the shape of what it leaves out is the
point. There is no record-into-record structural widening: identity is
nominal, so two records with identical fields are two records. There is no
union, no inference, and no host relation - a consumer that widens further
by name, the palette's host relation in statifier_blocks, runs its own
step after this one returns not-satisfied, in its own package.
The check compares a field's type, which is what the record says. A
list field's item_type is carried by
StatifierDatamodel.Declarations.field/0 and is not descended into
here: list satisfies list, whatever the two elements are. Narrowing
that is a decision no record has taken.
Declarations may reference each other, and a cycle between them is a
document a host can write. The check is total over one anyway: a pair of
names already being decided further up the same check is treated as
satisfied rather than re-entered, so an obligation never depends on
itself twice.
A consumer's own relation above this one
Layering above the check is intended, not a misuse. A consumer may wrap
satisfies/3 in a relation of its own: a pre-relation that computes what
it holds and what it expects before the call - a template filter chain
resolved to the type it requires and the type it produces, say - and a
post-relation that decides something more after it. The palette's host
relation in statifier_blocks, named above, is exactly that pattern.
A wrapper may not weaken the check. Whenever satisfies/3 answers
not-satisfied, the wrapping relation answers not-satisfied too: a read
this module rejects stays rejected in every package layered over it, and
a wrapper's freedom is to refuse more, never less. Widening a refusal into
an acceptance is a decision about the read check itself, which belongs in
this package's record rather than in a consumer's.
What a wrapper may assume about reason/0: its shape is public and
matching on it is supported. Reasons may be added as records take
decisions, so a consumer matches the ones it renders and passes anything
else to a default clause rather than assuming the list is closed. No
existing reason is removed or re-spelled before 1.0 without a Breaking
entry in CHANGELOG.md saying what to do about it.

      


      
        Summary


  
    Types
  


    
      
        member()

      


        One member of an inline shape: its name, its type expression, and whether
the shape promises it.



    


    
      
        reason()

      


        Why a read is satisfied, or why it is not - the same check as
satisfies?/3, for a consumer that renders the reason.



    


    
      
        t()

      


        A type expression: a declared name, an inline unnamed shape, one of the
nine, an opaque string a consumer carries, or unknown.



    





  
    Functions
  


    
      
        parse(declarations, spelling)

      


        Reads a document's spelling of a type into a type expression.



    


    
      
        satisfies(declarations, held, expected)

      


        The read check, returning the reason.



    


    
      
        satisfies?(declarations, held, expected)

      


        Whether a value of type held may be read where expected is required.



    


    
      
        scalar(spelling)

      


        The type in the closed set that spelling names, or nil.



    


    
      
        to_string(type)

      


        Prints a type expression the way a document spells it.



    


    
      
        value_kind(arg1)

      


        The expression language's value kind for a type expression, or nil.



    





      


      
        Types


        


  
    
      
    
    
      member()



        
          
        

    

  


  

      

          @type member() :: %{name: String.t(), type: t(), required?: boolean()}


      


One member of an inline shape: its name, its type expression, and whether
the shape promises it.
The three contract-bearing keys of
StatifierDatamodel.Declarations.field/0, and only those: a member has
no label, because nothing renders a member's name but the member's name;
no one_of, because a completion hint is drawn from a document and an
inline shape is not written in one; and no item_type, because that is a
key of a declaration field. A member's type is never nil - a spelling
that resolved to nothing is :unknown.

  



  
    
      
    
    
      reason()



        
          
        

    

  


  

      

          @type reason() ::
  :unknown | :identical | :covers | {:missing, [String.t()]} | :not_assignable


      


Why a read is satisfied, or why it is not - the same check as
satisfies?/3, for a consumer that renders the reason.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() ::
  {:declared, String.t()}
  | {:shape, [member()]}
  | StatifierDatamodel.Index.type()
  | {:opaque, String.t()}
  | :unknown


      


A type expression: a declared name, an inline unnamed shape, one of the
nine, an opaque string a consumer carries, or unknown.

  


        

      

      
        Functions


        


  
    
      
    
    
      parse(declarations, spelling)



        
          
        

    

  


  

      

          @spec parse(StatifierDatamodel.Declarations.t(), term()) :: t()


      


Reads a document's spelling of a type into a type expression.
Total. The closed set is looked at first, then the declarations; a
non-empty string that names neither is opaque, and anything that is not a
non-empty string is :unknown.
A document's type and item_type keys are strings, so there is no
spelling here for an inline shape and this function never returns one: a
map where a spelling was expected is :unknown like any other malformed
value.
iex> alias StatifierDatamodel.{Declarations, Types}
iex> declarations = Declarations.from_document(%{"types" => [
...>   %{"name" => "cards.card", "kind" => "record", "label" => "Card", "fields" => []}]})
iex> Types.parse(declarations, "integer")
:integer
iex> Types.parse(declarations, "cards.card")
{:declared, "cards.card"}
iex> Types.parse(declarations, "Settleable")
{:opaque, "Settleable"}
iex> Types.parse(declarations, nil)
:unknown
iex> Types.parse(declarations, %{"name" => "amount_cents", "type" => "integer"})
:unknown

  



  
    
      
    
    
      satisfies(declarations, held, expected)



        
          
        

    

  


  

      

          @spec satisfies(StatifierDatamodel.Declarations.t(), t(), t()) :: reason()


      


The read check, returning the reason.
A {:declared, name} naming nothing this document declares is :unknown,
which is the same normalization the index gives a reference to an
undeclared name; the four steps then run over what is left.
iex> alias StatifierDatamodel.{Declarations, Types}
iex> declarations = Declarations.from_document(%{"types" => [
...>   %{"name" => "cards.credit_txn", "kind" => "record", "label" => "Credit transaction",
...>     "fields" => [
...>       %{"name" => "amount_cents", "type" => "integer", "required?" => true},
...>       %{"name" => "authorized_at", "type" => "datetime", "required?" => true}]},
...>   %{"name" => "Refundable", "kind" => "shape", "label" => "Refundable",
...>     "fields" => [
...>       %{"name" => "amount_cents", "type" => "integer", "required?" => true},
...>       %{"name" => "settled_at", "type" => "datetime", "required?" => true}]}]})
iex> Types.satisfies(declarations, {:declared, "cards.credit_txn"}, {:declared, "Refundable"})
{:missing, ["settled_at"]}
iex> Types.satisfies(declarations, :date, :date)
:identical
iex> Types.satisfies(declarations, {:declared, "cards.credit_txn"}, :unknown)
:unknown
A field the record declares optional is missing from the read the same way
an absent one is: the record has not promised the value, and the shape
requires it.
iex> alias StatifierDatamodel.{Declarations, Types}
iex> optional_authorized_at = fn required? -> Declarations.from_document(%{"types" => [
...>   %{"name" => "cards.credit_txn", "kind" => "record", "label" => "Credit transaction",
...>     "fields" => [
...>       %{"name" => "amount_cents", "type" => "integer", "required?" => true},
...>       %{"name" => "currency", "type" => "string", "required?" => true},
...>       %{"name" => "authorized_at", "type" => "datetime", "required?" => required?}]},
...>   %{"name" => "Settleable", "kind" => "shape", "label" => "Settleable",
...>     "fields" => [
...>       %{"name" => "amount_cents", "type" => "integer", "required?" => true},
...>       %{"name" => "currency", "type" => "string", "required?" => true},
...>       %{"name" => "authorized_at", "type" => "datetime", "required?" => true}]}]}) end
iex> Types.satisfies(optional_authorized_at.(false), {:declared, "cards.credit_txn"}, {:declared, "Settleable"})
{:missing, ["authorized_at"]}
iex> Types.satisfies(optional_authorized_at.(true), {:declared, "cards.credit_txn"}, {:declared, "Settleable"})
:covers
An inline shape is read the same way, in both directions. A fan-out's
collected envelope is assembled by a compiler and declared nowhere, and its
donedata member still covers the summary the document does declare.
iex> alias StatifierDatamodel.{Declarations, Types}
iex> declarations = Declarations.from_document(%{"types" => [
...>   %{"name" => "ChunkSummary", "kind" => "shape", "label" => "Chunk summary",
...>     "fields" => [
...>       %{"name" => "authorized_count", "type" => "integer", "required?" => true},
...>       %{"name" => "declined_count", "type" => "integer", "required?" => true}]}]})
iex> summary = {:shape, [
...>   %{name: "authorized_count", type: :integer, required?: true},
...>   %{name: "declined_count", type: :integer, required?: true}]}
iex> envelope = {:shape, [
...>   %{name: "index", type: :integer, required?: true},
...>   %{name: "status", type: :string, required?: true},
...>   %{name: "donedata", type: summary, required?: false}]}
iex> Types.satisfies(declarations, summary, {:declared, "ChunkSummary"})
:covers
iex> Types.satisfies(declarations, envelope, {:declared, "ChunkSummary"})
{:missing, ["authorized_count", "declined_count"]}
Identity for the arm is member-set-wise: the same members in another order
are the same type expression.
iex> alias StatifierDatamodel.Types
iex> Types.satisfies(%{},
...>   {:shape, [%{name: "index", type: :integer, required?: true},
...>             %{name: "status", type: :string, required?: true}]},
...>   {:shape, [%{name: "status", type: :string, required?: true},
...>             %{name: "index", type: :integer, required?: true}]})
:identical

  



  
    
      
    
    
      satisfies?(declarations, held, expected)



        
          
        

    

  


  

      

          @spec satisfies?(StatifierDatamodel.Declarations.t(), t(), t()) :: boolean()


      


Whether a value of type held may be read where expected is required.
ADR-0001 decision 8, as satisfies/3 decides it: true for :unknown,
:identical and :covers, false for {:missing, _} and
:not_assignable.
iex> alias StatifierDatamodel.{Declarations, Types}
iex> declarations = Declarations.from_document(%{"types" => [
...>   %{"name" => "cards.credit_txn", "kind" => "record", "label" => "Credit transaction",
...>     "fields" => [%{"name" => "amount_cents", "type" => "integer", "required?" => true}]},
...>   %{"name" => "Settleable", "kind" => "shape", "label" => "Settleable",
...>     "fields" => [%{"name" => "amount_cents", "type" => "integer", "required?" => true}]}]})
iex> Types.satisfies?(declarations, {:declared, "cards.credit_txn"}, {:declared, "Settleable"})
true
iex> Types.satisfies?(declarations, :integer, :string)
false
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          @spec scalar(term()) :: t() | nil


      


The type in the closed set that spelling names, or nil.
The closed-set half of the grammar, on its own, for a caller resolving a
document's spellings before the declarations are known -
StatifierDatamodel.Declarations resolves a field's type with it.
iex> StatifierDatamodel.Types.scalar("date")
:date
iex> StatifierDatamodel.Types.scalar("cards.card")
nil
iex> StatifierDatamodel.Types.scalar(7)
nil
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          @spec to_string(t()) :: String.t()


      


Prints a type expression the way a document spells it.
For a pane that renders a type beside a path. It is a rendering and not an
identity: :unknown prints as "unknown", which an opaque string is free
to spell too, and parse/2 is the only reader of a document's spelling.
An inline shape has no document spelling to print back, so it renders as
its members in their own order, each name: type, with a ? after the
name of a member the shape does not promise.
iex> alias StatifierDatamodel.Types
iex> Types.to_string({:declared, "cards.credit_txn"})
"cards.credit_txn"
iex> Types.to_string(:datetime)
"datetime"
iex> Types.to_string({:opaque, "Settleable"})
"Settleable"
iex> Types.to_string(:unknown)
"unknown"
iex> Types.to_string({:shape, [
...>   %{name: "index", type: :integer, required?: true},
...>   %{name: "donedata", type: {:declared, "ChunkSummary"}, required?: false}]})
"{index: integer, donedata?: ChunkSummary}"
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          @spec value_kind(t() | nil) :: StatifierDatamodel.Index.kind() | nil


      


The expression language's value kind for a type expression, or nil.
The answer StatifierDatamodel.Index.path_types/1 gives for an entry of
that type: :string is :string; :integer and :decimal are both
:number; :boolean, :date, :datetime and :duration are
themselves. :object and :list, a declared name, an inline shape, an
opaque string, :unknown and nil have no kind and answer nil, as the
same entry is absent from path_types/1's map: absence means unknown, not
wrong.
iex> alias StatifierDatamodel.Types
iex> Types.value_kind(:date)
:date
iex> Types.value_kind(:decimal)
:number
iex> Types.value_kind({:declared, "library.loan"})
nil
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ADR-0001 decision 9: what a redefined declaration takes away from the one
it replaces.
breaks/2 is given the declaration a name had and the declaration
replacing it, and lists every way the new one narrows the old one -
every reason a read that held under the old declaration might not hold
under the new. The list is empty when the redefinition takes nothing away,
and a name declared on neither side is an :error rather than an empty
list: nothing was redefined, so there is nothing to answer.
The six rows
The record's table, kept literally, with the kind each row reports. Five
ways a redefinition narrows:
	Change	Verdict	Kind	Break
	a field removed	breaking	:field_removed	{:field_removed, name}
	a field's type changed	breaking	:type_changed	{:type_changed, name}
	a field optional -> required	breaking	:made_required	{:made_required, name}
	a required field added	breaking	:required_added	{:required_added, name}
	a field required -> optional	breaking	:made_optional	{:made_optional, name}

and one way it does not:
	Change	Verdict	Kind
	an optional field added	compatible	none - nothing is reported

The kind is the first element
A break's first element is the row it came from: one atom per breaking
row of the table above, and the same atom every time that row is the reason.
An embedder wording a warning matches on it and never re-derives from the
two declarations why the row broke.
case Compatibility.breaks(old, new) do
  :error -> "nothing was redefined"
  breaks -> Enum.map(breaks, fn
    {:field_removed, name} -> "#{name} is gone"
    {:type_changed, name} -> "#{name} holds a different type"
    {:made_required, name} -> "#{name} must now be there"
    {:required_added, name} -> "#{name} was added and must be there"
    {:made_optional, name} -> "#{name} is no longer promised"
  end)
end
The vocabulary is closed at those five and is the break() type: a case
that names all five is exhaustive over every break this module reports, and
a sixth kind would be a new row in the record's table, not a new spelling of
an old one. The compatible row reports nothing at all, so there is no kind
for an optional field added to match on - an empty list is the answer.
The asymmetry is the whole point: this answers may a reader keep reading,
not did anything change. A declaration that gains an optional field takes
nothing away from a read written against the old one.
Why relaxing a field is a break
A record field that goes required -> optional stops promising its value,
and the read check stopped reading an optional record field as covering a
required shape field when decision 8 was amended on 2026-09-06. A read that
held under the old declaration therefore does not hold under the new, which
is the one question this module answers. The row was compatible while step
3 ignored the record side's required?; the amendment of 2026-09-06 to
decision 9 moves it.
A one_of is a completion hint, never a break
A field's one_of lists the values a host expects and an editor draws as
choices. It is not a constraint: a value control fed from it still admits
anything the author types, and nothing in this package reads it as a
promise. Adding one, removing one, reordering one, widening one and
shrinking one are therefore all compatible, and the key means on a
declaration field exactly what it means on an entry (decision 9 as amended
2026-09-06).
What is not a break
A field's item_type is not compared, for the same reason the read check
does not descend into it: list satisfies list, and narrowing that is a
decision no record has taken. A changed label, a changed note, a
changed one_of and a changed kind are not among the record's five
either - label and note carry no contract, one_of is a hint, and a
name that changes kind is a redefinition this vocabulary has no word for.
Nothing here raises: an input that is not a declaration is read as not
declared on that side.
Deterministic order
Breaks are ordered by field name, then by reason in the order the record's
table lists them, so two runs over the same pair produce the same list and
a caller may compare two lists directly. One field can carry several
breaks: a field that changed type and was relaxed at once names both.
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        One way a redefinition narrows what it replaces: the kind, which names the
row of the record's table it came from, and the field it happened to.
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        breaks(old, new)

      


        Every way new narrows old, ordered by field name then by reason.
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          @type break() ::
  {:field_removed, String.t()}
  | {:type_changed, String.t()}
  | {:made_required, String.t()}
  | {:required_added, String.t()}
  | {:made_optional, String.t()}


      


One way a redefinition narrows what it replaces: the kind, which names the
row of the record's table it came from, and the field it happened to.
The kinds, in the table's order: :field_removed for a field removed,
:type_changed for a field's type changed, :made_required for a field
optional -> required, :required_added for a required field added, and
:made_optional for a field required -> optional. The vocabulary is closed
at those five.
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          @spec breaks(
  StatifierDatamodel.Declarations.declaration() | nil,
  StatifierDatamodel.Declarations.declaration() | nil
) :: [break()] | :error


      


Every way new narrows old, ordered by field name then by reason.
Each break names its kind first - :field_removed, :type_changed,
:made_required, :required_added or :made_optional, one per breaking
row of the record's table - and the field second, so a caller words a
warning by matching the kind rather than by comparing the two declarations
again.
nil on a side means the name is not declared there: a declaration that
went away removes all of its fields, and one that appeared adds all of its
required ones. A name declared on neither side is :error.
iex> alias StatifierDatamodel.{Compatibility, Declarations}
iex> was = Declarations.from_document(%{"types" => [
...>   %{"name" => "cards.card", "kind" => "record", "label" => "Card", "fields" => [
...>     %{"name" => "brand", "type" => "string", "required?" => true},
...>     %{"name" => "last4", "type" => "string", "required?" => true}]}]})
iex> now = Declarations.from_document(%{"types" => [
...>   %{"name" => "cards.card", "kind" => "record", "label" => "Card", "fields" => [
...>     %{"name" => "brand", "type" => "string", "required?" => true},
...>     %{"name" => "expires_on", "type" => "date", "required?" => true}]}]})
iex> {:ok, old} = Declarations.fetch(was, "cards.card")
iex> {:ok, new} = Declarations.fetch(now, "cards.card")
iex> Compatibility.breaks(old, new)
[{:required_added, "expires_on"}, {:field_removed, "last4"}]
A redefinition that only adds an optional field takes nothing away, and
neither does one that only edits a completion hint:
iex> alias StatifierDatamodel.{Compatibility, Declarations}
iex> was = Declarations.from_document(%{"types" => [
...>   %{"name" => "cards.card", "kind" => "record", "fields" => [
...>     %{"name" => "brand", "type" => "string", "required?" => true,
...>       "one_of" => ["visa", "mastercard", "amex"]}]}]})
iex> now = Declarations.from_document(%{"types" => [
...>   %{"name" => "cards.card", "kind" => "record", "fields" => [
...>     %{"name" => "brand", "type" => "string", "required?" => true,
...>       "one_of" => ["visa"]},
...>     %{"name" => "last4", "type" => "string"}]}]})
iex> {:ok, old} = Declarations.fetch(was, "cards.card")
iex> {:ok, new} = Declarations.fetch(now, "cards.card")
iex> Compatibility.breaks(old, new)
[]
Relaxing a required field does take something away: the record stops
promising the value, so a shape that requires it stops being covered.
iex> alias StatifierDatamodel.{Compatibility, Declarations}
iex> was = Declarations.from_document(%{"types" => [
...>   %{"name" => "cards.card", "kind" => "record", "fields" => [
...>     %{"name" => "brand", "type" => "string", "required?" => true}]}]})
iex> now = Declarations.from_document(%{"types" => [
...>   %{"name" => "cards.card", "kind" => "record", "fields" => [
...>     %{"name" => "brand", "type" => "string", "required?" => false}]}]})
iex> {:ok, old} = Declarations.fetch(was, "cards.card")
iex> {:ok, new} = Declarations.fetch(now, "cards.card")
iex> Compatibility.breaks(old, new)
[{:made_optional, "brand"}]

iex> StatifierDatamodel.Compatibility.breaks(nil, nil)
:error
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ADR-0004 decision 7: whether a value conforms to a type expression.
conforms/3 is given the declarations, a type expression and a value -
a payload a host decoded from JSON or built in Elixir - and answers :ok,
or {:error, mismatches} naming every place the value does not conform.
It checks against a declared record, a declared shape or an inline shape
alike: a payload is checked against what its event declares it carries.
StatifierDatamodel.Types.satisfies/3 decides a type against a type, and
StatifierDatamodel.Coverage.missing/3 decides which required fields of a
shape a map leaves unfilled. This module is the third question beside
them, a value against a type, and neither of the other two changes any
answer it gives.
A mismatch: a path and a reason
Each mismatch is {path, reason}. path is a list of segments, a string
for a field name and an integer for a list index; the value itself is at
[]. reason is one of two:
	:missing - a required field is absent or nil, which is
StatifierDatamodel.Coverage.missing/3's fill rule;
	{:expected, type} - the value at path does not conform to type,
the type expression it failed.

Mismatches come in the type's field order, depth first, and a list's
items in index order.
What each type accepts
	Type	A value conforms when it is
	:string	a binary
	:integer	an integer
	:decimal	an integer, a float, a Decimal struct, or a string
	:boolean	a boolean
	:date	an ISO 8601 date string, or a Date
	:datetime	an ISO 8601 date-time string carrying an offset, or a DateTime
	:duration	an ISO 8601 duration string, an expression-language duration string, or a Duration
	:object	a map
	:list	a proper list, whose items conform to the field's item_type when it is known
	a declared record or shape, or an inline shape	a map whose fields conform, below
	:unknown, {:opaque, _}, a declared name the declarations do not hold, or nil	anything

A Decimal struct is recognised by its module name; the package takes no
dependency on it. The string spellings of :decimal and :duration are
ADR-0001 decision 4's, accepted beside the ones a decoded JSON value
spells. Decision 4 says a decimal "is a string" and states no grammar
for it, so any string conforms. An expression-language duration string
is one or more <digits>(.<digits>)?<unit> pairs, the unit one of y,
mo, w, d, h, m, s and ms, with no whitespace and no sign,
and a fraction that comes to a whole number of milliseconds (30s,
1h30m, 1.5s): the rule the expression language's own duration parse
applies to a whole string, followed here without depending on it.
A NaiveDateTime carries no offset and does not conform to :datetime,
and neither does a date-time string without one. A field whose type, or a
list field whose item_type, named nothing the document declares is
read as unknown, as an undeclared name is everywhere in this package.
A record, a shape or an inline shape
The value must be a map, read with the strings the declaration spells, as
StatifierDatamodel.Coverage.missing/3 reads one: a key spelled as an atom
is not the field's key. Then each field, in the type's order:
	absent or nil - a :missing mismatch when the field is required,
and nothing when it is optional;
	present - checked against the field's type, and a list field's
items against its item_type, with the field's name, and an item's
index, added to the path.

A key the type does not name is ignored, because every object is open, and
a field's one_of is a hint and is not checked. A record and a shape are
checked the same way: the difference between them is what the read check
decides, not what a value carries.
Every answer is a fact. Nothing raises, nothing is enforced at run time,
and whether a mismatch stops a host's pipeline is the host's to decide
(ADR-0001 decision 12).
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        One place a value does not conform to its type.
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        Where a mismatch is: a field name or a list index per segment, [] the value itself.
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        Why the value at a path does not conform.
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        Whether value conforms to type: :ok, or every mismatch in order.
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          @type mismatch() :: {path(), reason()}


      


One place a value does not conform to its type.
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          @type path() :: [String.t() | non_neg_integer()]


      


Where a mismatch is: a field name or a list index per segment, [] the value itself.
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          @type reason() :: :missing | {:expected, StatifierDatamodel.Types.t()}


      


Why the value at a path does not conform.
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          @spec conforms(
  StatifierDatamodel.Declarations.t(),
  StatifierDatamodel.Types.t(),
  term()
) ::
  :ok | {:error, [mismatch(), ...]}


      


Whether value conforms to type: :ok, or every mismatch in order.
The library loan. A renewal is a record whose holds are a list of another
record:
iex> alias StatifierDatamodel.{Conformance, Declarations}
iex> declarations = Declarations.from_document(%{"types" => [
...>   %{"name" => "loans.renewal", "kind" => "record", "label" => "Renewal", "fields" => [
...>     %{"name" => "copy_id", "type" => "string", "required?" => true},
...>     %{"name" => "due_on", "type" => "date", "required?" => true},
...>     %{"name" => "renewals", "type" => "integer", "required?" => true},
...>     %{"name" => "holds", "type" => "list", "item_type" => "loans.hold"}]},
...>   %{"name" => "loans.hold", "kind" => "record", "label" => "Hold", "fields" => [
...>     %{"name" => "patron_id", "type" => "string", "required?" => true}]}]})
iex> Conformance.conforms(declarations, {:declared, "loans.renewal"},
...>   %{"copy_id" => "c-0412", "due_on" => "2026-11-02", "renewals" => 1})
:ok
iex> Conformance.conforms(declarations, {:declared, "loans.renewal"},
...>   %{"copy_id" => "c-0412", "due_on" => ~D[2026-11-02], "renewals" => 1})
:ok
iex> Conformance.conforms(declarations, {:declared, "loans.renewal"},
...>   %{"copy_id" => "c-0412", "due_on" => "next week", "renewals" => nil,
...>     "holds" => [%{"patron_id" => "p-77"}, %{}], "shelf" => "B3"})
{:error, [{["due_on"], {:expected, :date}},
          {["renewals"], :missing},
          {["holds", 1, "patron_id"], :missing}]}
An inline shape is checked the same way, and a scalar on its own is the
value at []:
iex> alias StatifierDatamodel.Conformance
iex> Conformance.conforms(%{}, {:shape, [%{name: "patron_id", type: :string, required?: true}]},
...>   %{"patron_id" => 77})
{:error, [{["patron_id"], {:expected, :string}}]}
iex> Conformance.conforms(%{}, :duration, "1h30m")
:ok
iex> Conformance.conforms(%{}, :datetime, ~N[2026-11-02 10:00:00])
{:error, [{[], {:expected, :datetime}}]}
iex> Conformance.conforms(%{}, :unknown, {:anything, "at all"})
:ok
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ADR-0001 decision 10: which required fields of a shape a map does not fill.
missing/3 is given the declarations, the name of a shape and a map, and
answers {:ok, names} - the name of every required field of that shape
the map does not fill, in declaration order - or :error.
Only a shape has coverage
A shape is the constraint a read places on a path, so does this map cover
it is a question a shape has an answer to. A record is a fact about what a
write puts somewhere, and an undeclared name is nothing at all; neither is
a shape, and both are :error rather than {:ok, []}. Answering nothing
is missing for a name that declares no requirements would read as coverage
achieved, which is the one wrong answer here.
Fill is presence with a value
A field is filled when the map carries its name as a key with a
non-nil value. The value's type is not checked against the field's: a map
here is data a host handed in, and the type of a value is the expression
language's question, not the document's. A key spelled as an atom is not
the field's key - a document's names are strings, and the map is read with
the string it declares.
The order is the shape's own field order, so a pane may render the answer
as the shape reads. Nothing raises: an input that is not a map fills
nothing, and every required field of the shape is named.
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        The required field names of the shape name that map does not fill.
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          @spec missing(StatifierDatamodel.Declarations.t(), term(), term()) ::
  {:ok, [String.t()]} | :error


      


The required field names of the shape name that map does not fill.
iex> alias StatifierDatamodel.{Coverage, Declarations}
iex> declarations = Declarations.from_document(%{"types" => [
...>   %{"name" => "Settleable", "kind" => "shape", "label" => "Settleable", "fields" => [
...>     %{"name" => "amount_cents", "type" => "integer", "required?" => true},
...>     %{"name" => "currency", "type" => "string", "required?" => true},
...>     %{"name" => "note", "type" => "string"}]},
...>   %{"name" => "cards.card", "kind" => "record", "label" => "Card", "fields" => []}]})
iex> Coverage.missing(declarations, "Settleable", %{"amount_cents" => 1250, "currency" => "USD"})
{:ok, []}
iex> Coverage.missing(declarations, "Settleable", %{"currency" => nil})
{:ok, ["amount_cents", "currency"]}
iex> Coverage.missing(declarations, "cards.card", %{})
:error
iex> Coverage.missing(declarations, "Refundable", %{})
:error
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