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    JSONSchex

[image: hex.pm version]
[image: Draft 2020-12]
JSONSchex is an implementation of JSON Schema Draft 2020-12 for Elixir, with a design that focuses on practical performance and future support for later specification updates.
Features
	Implements JSON Schema Draft 2020-12 in full, including all core, applicator, validation, unevaluated, and content vocabulary keywords.
	Passes 100% of the official JSON Schema Test Suite for Draft 2020-12.
	Designed for performance and simplicity: compile a schema once into an executable Schema struct, then validate data repeatedly with no repeated parsing overhead.
	Supports an Elixir/Plug OpenAPI v3 server implementation and code generator with JSON Schema validation, see Oasis.

Installation
def deps do
  [
    {:jsonschex, "~> 0.9"}
  ]
end
Quick start
{:ok, compiled} =
  JSONSchex.compile(%{
    "type" => "array",
    "items" => %{"type" => "integer"}
  })

:ok = JSONSchex.validate(compiled, [1, 2, 3])
{:error, errors} = JSONSchex.validate(compiled, [1, "bad"])
Compile-time schemas
If your schema is a static literal known during compilation, JSONSchex supports
both an explicit macro API and a compact sigil form.
	Prefer JSONSchex.Schema.compile!/2 when you want the most explicit API.
	Prefer ~X when you want a compact module-attribute literal.

Using JSONSchex.Schema.compile!/2
You can embed the compiled schema directly in your module with JSONSchex.Schema.compile!/2:
defmodule MyApp.UserSchema do
  require JSONSchex.Schema

  @schema JSONSchex.Schema.compile!(%{
    "type" => "string",
    "format" => "email"
  }, format_assertion: true)

  def schema, do: @schema
end

:ok = JSONSchex.validate(MyApp.UserSchema.schema(), "user@example.com")
Using the ~X sigil
You can also use the ~X sigil from JSONSchex.Sigil for Elixir map literals representing JSON Schemas:
defmodule MyApp.NumberSchema do
  use JSONSchex

  @schema ~X|%{"type" => "integer", "minimum" => 10}|

  def schema, do: @schema
end
If you prefer the explicit form, you can import the sigil directly:
defmodule MyApp.NumberSchema do
  import JSONSchex.Sigil, only: [sigil_X: 2]

  @schema ~X|%{"type" => "integer", "minimum" => 10}|

  def schema, do: @schema
end
use JSONSchex imports the ~X sigil for you. ~X parses Elixir code, not JSON. It currently supports these modifiers:
	f — format_assertion: true
	c — content_assertion: true

For compile-time embeddable options such as :loader, prefer remote
captures like &MyLoader.fetch/1 over anonymous functions.
~X is preferred over ~J to avoid the common sigil-name conflict with Jason.
How it works
JSONSchex follows a two-phase approach for optimal performance:
	Compile — Parse and optimize a JSON Schema into an executable Schema struct. During compilation:
	All $id, $anchor, and discovered local fragment references are scanned and registered
	Keywords are compiled into serializable rule descriptors consumed by the validator
	Remote $ref schemas can be loaded via a configured loader
	The built-in Draft 2020-12 dialect is recognized without requiring a remote meta-schema load
	Vocabularies are resolved based on $schema and $vocabulary declarations


	Validate — Execute the compiled schema against data. During validation:
	Rules are executed in order, accumulating errors
	Evaluated property/item keys are tracked for unevaluatedProperties and unevaluatedItems
	References ($ref, $dynamicRef) are resolved from the compiled registry
	All errors are collected and returned together



This design allows you to compile a schema once and reuse it for multiple validations, significantly improving performance for repeated validations.
Error reporting
When validation fails, JSONSchex.validate/2 returns {:error, errors} where errors is a list of JSONSchex.Types.Error structs.
JSONSchex uses a lazy error reporting model for performance. Errors contain raw data (path lists, context maps) rather than pre-formatted strings. You can use JSONSchex.format_error/1 to generate human-readable messages when needed.
Each error contains:
	path — List of path segments indicating where the error occurred (e.g., ["users", 0, "email"])
	rule — Atom identifying the failed validation rule (e.g., :type, :minimum)
	context — Map containing details about the failure (e.g., %JSONSchex.Types.ErrorContext{contrast: "integer", input: "string"})
	value — The input value that caused the error

Example:
schema = %{
  "type" => "object",
  "properties" => %{
    "email" => %{"type" => "string", "format" => "email"},
    "age" => %{"type" => "integer", "minimum" => 0}
  },
  "required" => ["email"]
}

{:ok, compiled} = JSONSchex.compile(schema, format_assertion: true)

{:error, errors} = JSONSchex.validate(compiled, %{"age" => -5})

# Inspect raw errors
# [
#   %JSONSchex.Types.Error{
#     path: ["age"],
#     rule: :minimum,
#     context: %JSONSchex.Types.ErrorContext{
#       contrast: 0,
#       input: -5,
#       error_detail: nil
#     },
#     value: -5
#   },
#   %JSONSchex.Types.Error{
#     path: [],
#     rule: :required,
#     context: %JSONSchex.Types.ErrorContext{
#       contrast: ["email"],
#       input: nil,
#       error_detail: nil
#     },
#     value: nil
#   }
# ]

# Format errors for display
Enum.map(errors, &JSONSchex.format_error/1)
# [
#   "At /age: Value -5 is less than minimum 0",
#   "Missing required properties: email"
# ]
Compile options
JSONSchex.compile/2 accepts an optional keyword list with the following options:
	:loader — Function for loading remote $ref schemas (see Loader guide)
	:base_uri — Starting base URI for resolving relative references (see Loader guide)
	:format_assertion — Enable strict format validation (default: false; the built-in Draft 2020-12 dialect keeps format annotation-only unless explicitly enabled, see Content and format guide)
	:content_assertion — Enable strict content vocabulary validation (default: false, see Content and format guide)

JSONSchex.compile_fragment/2 accepts a containing document plus an :entry JSON Pointer or URI reference. Use :base_uri when a document-local entry contains relative external references. If :entry includes a base URI/path and :base_uri is omitted, that base is used for relative reference resolution. JSONSchex.bundle_fragment/2 uses the same entry options and returns a raw schema with reachable external resources mounted under $defs. Generated $defs keys beginning with jsonschex_ are collision-safe internal storage names, not stable reference paths; resources retain their identity through $id and anchors. Loader wrapper responses use atom metadata keys only: {:ok, %{document: schema, base_uri: base_uri}}.
JSONSchex.Ref.resolve_selected/2 provides selector-driven $ref resolution for JSON-like documents. It resolves only $ref nodes selected by a caller-provided :select function, replaces selected refs with their target values, preserves unselected refs, continues walking their sibling values, and rebases preserved descendant refs when external content is inlined. It uses the same :base_uri / :loader mechanics for external resources.
Optional Dependencies
JSONSchex has these optional dependencies that enable additional functionality:
	jason (~> 1.4): Required for JSON decoding only when using Elixir earlier than 1.18.

	decimal (~> 3.0): Required for arbitrary precision decimal validation in the multipleOf keyword. Without this dependency, multipleOf validation may have precision issues with very large or very small decimal numbers.

	idna (~> 6.0 or ~> 7.1): Required for internationalized domain name (IDN) support. Enables validation of idn-hostname and idn-email formats. Without this dependency, these formats may not be validated in expected ways.


To include these dependencies, add them to your mix.exs:
def deps do
  [
    {:jason, "~> 1.4"},
    {:decimal, "~> 3.0"},
    {:idna, "~> 6.0 or ~> 7.1"}
  ]
end
Guides
See the guide/ directory for detailed documentation:
	Loader and remote $ref handling
	Dialect and $vocabulary behavior
	Feature matrix (Draft 2020-12 support)
	Content and format assertion options
	Test suite coverage

Development
Clone the repository and initialize the git submodules that provide the local test fixtures:
git clone https://github.com/xinz/jsonschex.git
cd jsonschex
git submodule update --init --recursive

Or update git remote submodules in the root directory of this repo:
git submodule update --remote -- test/fixtures/JSON-Schema-Test-Suite && git submodule status -- test/fixtures/JSON-Schema-Test-Suite

This pulls two external test suites into test/fixtures/:
	JSON-Schema-Test-Suite — The official language-agnostic test suite for JSON Schema (Draft 2020-12).
	uritemplate-test — Test cases for RFC 6570 URI Template validation.

Then fetch dependencies and run the tests:
mix deps.get
mix test

Test suite summary
JSONSchex runs the JSON Schema Test Suite for Draft 2020-12 with all tests passing.
	Default suite path:	test/fixtures/JSON-Schema-Test-Suite/tests/draft2020-12


	Exclusions:	optional/cross-draft



Debug test files can selectively run single suite files for focused investigation.
Benchmark
More benchmark details can be found in the bench/ directory.


  

    Changelog

v0.9.2 (2026-08-07)
Bug Fixes and Improvements
	Fix arbitrary-precision multipleOf validation by checking Decimal coefficients and exponents exactly, avoiding context-dependent rounding, quotient-size errors, and validation crashes for large integers

v0.9.1 (2026-08-06)
Bug Fixes and Improvements
	Update Draft 2020-12 optional format validation to match the current official test suite (commit cc73f5f):	Validate regex strings against ECMA-262 syntax rather than PCRE extensions, including support for empty character classes and variable-width lookbehind
	Require complete input for duration, uuid, and relative-json-pointer formats; require RFC 3339 numeric timezone offsets to include minutes
	Enforce RFC 6570 URI-template prefix modifiers as non-zero values with at most four digits



v0.9.0 (2026-07-23)
Bug Fixes and Improvements
	Update JSONSchex.bundle_fragment/2 to bundle only the schema graph reachable from the selected entrypoint, without loading unrelated refs from other components, examples, or extension data. Local pointers, anchors, nested $id resources, recursive graphs, and loader-provided base URIs remain supported; caller-owned $defs entries are preserved with collision-safe internal keys, while invalid $defs and ambiguous anchors return structured invalid_defs or ambiguous_anchor errors
	Change JSONSchex.Ref.resolve_selected/2 so an unselected $ref map is preserved but no longer terminates traversal: its sibling values are walked, :select is invoked for descendant $ref nodes that earlier releases skipped, and every descendant ref left unselected is rebased through loader-provided :base_uri and nested $id boundaries without loading its target
	Some Dialyzer compile warnings fixed
	Improved ip format validation
	Update the official Draft 2020-12 optional format-suite coverage and align format validation:	Adapt the idn-email lone UTF-16 surrogate case for Elixir JSON decoders, reject ill-formed UTF-8 input, and accept valid non-NFC domain labels by normalizing only the domain before IDNA hostname validation
	Reject signed years in the RFC 3339 date format, which requires exactly four unsigned year digits
	Strengthen idn-hostname validation: reject malformed or non-canonical A-labels, encoded hostnames longer than 253 characters, and Bidi domains with invalid label directionality; Unicode and Punycode forms are validated equivalently



v0.8.1 (2026-06-15)
Bug Fixes and Improvements
	Preserve the loaded resource base for unselected nested $refs inside external targets resolved by JSONSchex.Ref.resolve_selected/2, so later JSONSchex.bundle_fragment/2 and JSONSchex.compile_fragment/2 calls resolve those refs against their original document

v0.8.0 (2026-06-07)
Breaking Changes
	Replace the separate :entry_pointer and :entry_ref options for JSONSchex.compile_fragment/2, JSONSchex.bundle_fragment/2, and JSONSchex.Schema.compile_fragment!/2 with a single :entry option that accepts either a JSON Pointer or URI reference

v0.7.0 (2026-05-23)
Bug Fixes and Improvements
	Add JSONSchex.compile_fragment/2 and JSONSchex.Schema.compile_fragment!/2 for compiling JSON Schema fragments while preserving the containing document as the local reference context, useful for OpenAPI 3.1 schemas under paths and components. Fragment entrypoints support exactly one of :entry_pointer or :entry_ref, with :entry_ref providing a base URI/path when :base_uri is omitted
	Add JSONSchex.bundle_fragment/2 for producing standalone raw schemas from document fragments, including reachable external resources mounted under $defs
	Add JSONSchex.Ref.resolve_selected/2 for selector-driven $ref resolution in JSON-like documents, allowing callers such as OpenAPI tooling to choose which $ref nodes are replaced while preserving unselected refs

Breaking Changes
	Rename the remote/reference loading option from :external_loader to :loader

v0.6.0 (2026-05-09)
Bug Fixes and Improvements
	Add first-class support for compiling static JSON Schema literals during module compilation via JSONSchex.Schema.compile!/2 and the ~X sigil in JSONSchex.Sigil
	Refactor validation and compiled rule execution to support static compile-time embedding by making rules data-driven and dispatching them through JSONSchex.Validator.Rules
	Precompute legacy dependencies execution modes during compilation and simplify runtime rule matching
	Prune several compile-time no-op keyword rules such as empty required, properties, patternProperties, dependentRequired, dependentSchemas, and prefixItems
	Relax decimal dependency requirement

v0.5.0 (2026-04-23)
Bug Fixes and Improvements
	Embed the Draft 2020-12 built-in meta-schema family directly in code and cache compiled built-in defs for $ref and $dynamicRef resolution
	Refactor built-in Draft 2020-12 support into draft-specific modules: JSONSchex.Draft202012.Schemas, JSONSchex.Draft202012.Vocabulary, and JSONSchex.Draft202012.Dialect
	Simplify and de-duplicate reference resolution logic, including URI fragment handling and loaded-schema validation flow
	Fix built-in meta-schema validation so schemas can be validated against the canonical Draft 2020-12 meta-schema without an external loader
	Update official test suite, and adapt to pass the official Draft 2020-12 optional format cases for duration, time, and uri:	Tighten duration format validation to match the RFC 3339 Appendix A grammar used by the official Draft 2020-12 optional format suite
	Accept RFC 3339 time values with unknown local offset (-00:00)
	Tighten uri and uri-reference format validation to reject invalid percent-encoding triplets



v0.4.0 (2026-04-05)
Bug Fixes and Improvements
	Fixed an issue where $ref could cause an infinite loop during validation
	Refactor compile-time and validation-time failures to use the unified JSONSchex.Types.Error model with structured ErrorContext
	Improve error formatting so invalid keyword and compile errors produce clearer, more contextual messages
	Treat the canonical Draft 2020-12 meta-schema as a built-in dialect without requiring a loader, while still honoring explicit $vocabulary declarations
	Split vocabulary handling between supported vocabularies and the built-in Draft 2020-12 default active vocabulary set
	Optimize local $ref compilation by batching JSON Pointer resolution for explicit local fragment references
	Improve scope scanning so $id, anchors, and explicit local fragment refs are registered more consistently
	Consolidate time format validation into the date-time format implementation

v0.3.0(2026-02-21)
Bug Fixes and Improvements
	Refactor the error context to make it more consistent

v0.2.1 (2026-02-20)
Bug Fixes and Improvements
	Enhance some keywords validation.

v0.2.0 (2026-02-20)
Bug Fixes and Improvements
	Enhance some keywords checking in compile.

v0.1.0 (2026-02-16)
	Initial Release



  

    Loader and Remote $ref Guide

This guide explains how JSONSchex resolves remote references and how to supply a loader when compiling schemas.
Overview
JSONSchex supports:
	Remote $ref resolution
	$schema resolution when a meta-schema needs to be fetched
	$id-based base URI scoping for nested schemas

Remote fetching is opt-in via the loader option passed to JSONSchex.compile/2.
Loader contract
Your loader is a function that receives a URI string and returns one of:
	{:ok, map} or {:ok, boolean} — a decoded JSON Schema resource
	{:ok, %{document: map | boolean, base_uri: binary}} — a decoded resource plus its canonical base URI/path

	{:error, term} — any error reason you want to propagate

When returning a wrapper map, use the atom keys :document and :base_uri. JSONSchex does not treat string keys such as "document" or "base_uri" as loader metadata, because decoded JSON documents commonly use string keys for schema content.
:base_uri is optional. If omitted, JSONSchex uses the URI passed to the loader as the loaded resource's base URI. If present, :base_uri is used as the loaded resource's base URI so nested relative $ref values resolve from that base.
Any other return value is treated as invalid.
Minimal example
# Assuming you have a schema that references external schemas
schema = %{
  "type" => "object",
  "properties" => %{
    "user" => %{"$ref" => "https://example.com/user.json"}
  }
}

loader = fn uri ->
  case MySchemaStore.fetch(uri) do
    {:ok, json_string} -> Jason.decode(json_string)
    {:error, reason} -> {:error, reason}
  end
end

{:ok, compiled} =
  JSONSchex.compile(schema, loader: loader, base_uri: "https://example.com/root.json")
HTTP-based loader example
For production use, you'll typically want to load schemas over HTTP. Here's a more complete example using Req:
defmodule MyApp.SchemaLoader do
  @moduledoc """
  Loads JSON Schemas from HTTP URLs with caching.
  """

  # Simple in-memory cache using Agent
  def start_link do
    Agent.start_link(fn -> %{} end, name: __MODULE__)
  end

  def loader(uri) do
    # Check cache first
    case Agent.get(__MODULE__, &Map.get(&1, uri)) do
      nil ->
        # Not cached, fetch from HTTP
        fetch_and_cache(uri)

      cached_schema ->
        {:ok, cached_schema}
    end
  end

  defp fetch_and_cache(uri) do
    case Req.get(uri,
           headers: [{"accept", "application/json"}]
         ) do
      {:ok, %Req.Response{status: 200, body: schema}} when is_map(schema) ->
        Agent.update(__MODULE__, &Map.put(&1, uri, schema))
        {:ok, schema}

      {:ok, %Req.Response{status: status}} ->
        {:error, "HTTP #{status}"}

      {:error, reason} ->
        {:error, reason}
    end
  end
end

# Usage
MyApp.SchemaLoader.start_link()

schema = %{
  "$ref" => "https://json-schema.org/draft/2020-12/schema"
}

{:ok, compiled} = JSONSchex.compile(schema, loader: &MyApp.SchemaLoader.loader/1)
Important considerations for HTTP loaders:
	Always set timeouts to avoid hanging on slow responses
	Implement caching to avoid repeated fetches of the same schema
	Handle HTTP errors gracefully (404, 500, network failures)
	Consider validating fetched schemas before returning them
	Be mindful of infinite recursion if schemas reference each other circularly

When the loader is called
The loader is invoked when:
	A $ref points to a remote URI that is not already in the registry.
	A $schema URI must be loaded to resolve dialect and $vocabulary (if a loader is provided).

If no loader is supplied, JSONSchex skips remote fetches and proceeds with defaults where possible.
Remote $ref resolution flow
At a high level:
	Resolve the $ref against the current base URI.
	Check the local registry for a match.
	If the ref is remote and not in the registry, call the loader.
	Compile the remote schema and merge its registry into the root context.
	Continue validation from the referenced fragment, if any.

:base_uri option and $id interaction
Understanding how :base_uri and $id interact is crucial for correct reference resolution:
Base URI Resolution
	The :base_uri option sets the starting point for resolving relative references at compile time
	Each $id in a nested schema updates the base URI for that subtree
	Anchors like $anchor and $dynamicAnchor are registered under the current base URI

Scoping Rules
When JSONSchex encounters a schema with an $id:
	Relative $id — Resolved against the current base URI to create a new absolute base
	Absolute $id — Becomes the new base URI for that schema and its children
	No $id — Inherits the parent's base URI

Example:
schema = %{
  "$id" => "https://example.com/root",
  "$defs" => %{
    "user" => %{
      "$id" => "schemas/user",  # Resolves to https://example.com/schemas/user
      "$anchor" => "userSchema",
      "type" => "object"
    },
    "admin" => %{
      "$id" => "https://other.com/admin",  # Absolute, replaces base
      "$anchor" => "adminSchema",
      "type" => "object"
    }
  }
}

{:ok, compiled} = JSONSchex.compile(schema)

# References can now use:
# - "https://example.com/schemas/user" or "#/$defs/user" for user schema
# - "https://example.com/schemas/user#userSchema" for anchor
# - "https://other.com/admin" or "#/$defs/admin" for admin schema
# - "https://other.com/admin#adminSchema" for admin anchor
When to set :base_uri
You typically need :base_uri when:
	Your schema uses relative $ref values but has no root $id
	You're loading a schema from a URL and want references to resolve relative to that URL
	You're testing with schemas that expect a specific base context

Default behavior: If you don't set :base_uri and the schema has no $id, references are resolved relative to an empty base, which means only fragment references (#/...) and absolute URIs will work.
If you rely on relative references, always set :base_uri at compile time. By default, there is no need to set it—the compiler will use the input schema definition to extract the base URI for the entire compiling context.
Error handling
If the loader returns {:error, reason}:
	Validation fails with an error message that includes the URI and reason.
	The error is returned as part of validation, not raised as an exception.

If the loader returns an unexpected value:
	JSONSchex treats it as an invalid loader response.

Caching recommendations
Loaders are called on-demand. For performance, consider caching:
	Remote schema maps keyed by URI
	Compiled schema artifacts if your application lifecycle allows it

Tips and best practices
	Keep the loader side-effect free and deterministic.
	Validate or sanitize the returned schema map before returning {:ok, map}.
	Propagate the same loader for nested resolutions by always passing it to JSONSchex.compile/2.
	Note: JSONSchex supports urn: scheme URIs for schema identification. The URIUtil and Reference modules both handle URN references specially during resolution.



  

    Dialect and $vocabulary Guide

This guide explains how JSONSchex interprets $schema and $vocabulary, and how those settings influence validation and compilation.
Overview
	$schema identifies the JSON Schema dialect in use (e.g., Draft 2020-12).
	$vocabulary lists the vocabularies enabled by the meta-schema.
	JSONSchex uses these signals to determine which keywords are allowed and how to interpret them.

Dialect resolution
JSONSchex resolves dialect in this order:
	If the root schema declares the canonical Draft 2020-12 meta-schema URI (https://json-schema.org/draft/2020-12/schema), JSONSchex treats it as a built-in dialect and does not invoke the configured loader for that URI.
	For the built-in Draft 2020-12 dialect, JSONSchex uses the standard Draft 2020-12 active vocabulary defaults, while still honoring an explicit root-level $vocabulary declaration when present.
	If the root schema contains another $schema URI and a :loader is provided, JSONSchex attempts to load that meta-schema remotely.
	If a custom meta-schema loads successfully, JSONSchex reads $vocabulary from it to build the enabled vocabulary set.
	If no loader is available or the meta-schema cannot be loaded, JSONSchex proceeds with the implementation default capability set.

$vocabulary Semantics
The $vocabulary object maps vocabulary URIs to a boolean:
	true means the vocabulary is required. If JSONSchex does not support it, compilation fails.
	false means the vocabulary is optional. If unsupported, it is ignored.

This behavior matches the Draft 2020-12 specification.
Default vocabularies
JSONSchex now distinguishes between two related vocabulary sets:
1. Built-in Draft 2020-12 active defaults
When a schema uses the canonical Draft 2020-12 meta-schema URI, JSONSchex activates the built-in Draft 2020-12 vocabulary set:
	https://json-schema.org/draft/2020-12/vocab/core
	https://json-schema.org/draft/2020-12/vocab/applicator
	https://json-schema.org/draft/2020-12/vocab/validation
	https://json-schema.org/draft/2020-12/vocab/unevaluated
	https://json-schema.org/draft/2020-12/vocab/format-annotation
	https://json-schema.org/draft/2020-12/vocab/content
	https://json-schema.org/draft/2020-12/vocab/meta-data

Notably, this built-in active set does not enable format-assertion by default, which matches the expected Draft 2020-12 behavior.
You can access this set programmatically:
iex> JSONSchex.Vocabulary.draft2020_12_defaults()
[
  "https://json-schema.org/draft/2020-12/vocab/core",
  "https://json-schema.org/draft/2020-12/vocab/applicator",
  "https://json-schema.org/draft/2020-12/vocab/validation",
  "https://json-schema.org/draft/2020-12/vocab/unevaluated",
  "https://json-schema.org/draft/2020-12/vocab/format-annotation",
  "https://json-schema.org/draft/2020-12/vocab/content",
  "https://json-schema.org/draft/2020-12/vocab/meta-data"
]
2. Full supported vocabulary set
JSONSchex also exposes the full set of vocabularies that the implementation understands. This capability set is used when validating required $vocabulary declarations:
iex> JSONSchex.Vocabulary.defaults()
[
  "https://json-schema.org/draft/2020-12/vocab/core",
  "https://json-schema.org/draft/2020-12/vocab/applicator",
  "https://json-schema.org/draft/2020-12/vocab/validation",
  "https://json-schema.org/draft/2020-12/vocab/unevaluated",
  "https://json-schema.org/draft/2020-12/vocab/format-annotation",
  "https://json-schema.org/draft/2020-12/vocab/format-assertion",
  "https://json-schema.org/draft/2020-12/vocab/content",
  "https://json-schema.org/draft/2020-12/vocab/meta-data"
]
Common outcomes
	Missing required vocabulary: compilation fails with an unsupported vocabulary error.
	Optional vocabulary unsupported: compilation continues, but those keywords are ignored.
	Canonical Draft 2020-12 $schema: handled internally without a remote meta-schema fetch.
	Explicit root $vocabulary: honored even when the schema uses the built-in Draft 2020-12 dialect.
	No loader available for a custom $schema: the meta-schema is not resolved remotely, so JSONSchex falls back to its implementation defaults.

Examples
Example 1: Schema with explicit vocabulary
Here's a schema with explicit $schema and $vocabulary:
# This schema requires the core and validation vocabularies
meta_schema = %{
  "$schema" => "https://json-schema.org/draft/2020-12/schema",
  "$vocabulary" => %{
    "https://json-schema.org/draft/2020-12/vocab/core" => true,
    "https://json-schema.org/draft/2020-12/vocab/validation" => true,
    "https://example.com/custom-vocab" => false  # Optional, will be ignored if unsupported
  }
}

# With supported vocabularies - compilation succeeds
{:ok, compiled} = JSONSchex.compile(meta_schema)

# If a required vocabulary is unsupported - compilation fails
unsupported_schema = %{
  "$vocabulary" => %{
    "https://example.com/unsupported" => true  # Required but not supported
  }
}
{:error, msg} = JSONSchex.compile(unsupported_schema)
# msg will indicate the unsupported vocabulary
Example 2: Using a custom meta-schema
You can create a custom meta-schema that restricts or extends the available vocabularies. Here's an example that only allows core and validation vocabularies:
# Define a restricted meta-schema
restricted_meta = %{
  "$schema" => "https://json-schema.org/draft/2020-12/schema",
  "$id" => "https://myapp.example.com/restricted-meta",
  "$vocabulary" => %{
    "https://json-schema.org/draft/2020-12/vocab/core" => true,
    "https://json-schema.org/draft/2020-12/vocab/validation" => true,
    # All other vocabularies are not listed, so they're disabled
  }
}

# Loader that provides our custom meta-schema
loader = fn
  "https://myapp.example.com/restricted-meta" -> {:ok, restricted_meta}
  _other_uri -> {:error, "Schema not found"}
end

# Schema that uses the custom meta-schema
schema = %{
  "$schema" => "https://myapp.example.com/restricted-meta",
  "type" => "object",
  "properties" => %{
    "name" => %{"type" => "string"}
  },
  # This would be ignored because applicator vocabulary is not enabled
  "allOf" => [%{"minProperties" => 1}]
}

# Compile with the custom loader
{:ok, compiled} = JSONSchex.compile(schema, loader: loader)

# The schema compiles, but 'allOf' is ignored because the applicator
# vocabulary is not in the restricted meta-schema's vocabulary list
Example 3: Format assertion through vocabulary
The format vocabulary has two modes:
# Meta-schema with format as annotation only
annotation_meta = %{
  "$vocabulary" => %{
    "https://json-schema.org/draft/2020-12/vocab/core" => true,
    "https://json-schema.org/draft/2020-12/vocab/format-annotation" => true
  }
}

# Meta-schema with format as assertion
assertion_meta = %{
  "$vocabulary" => %{
    "https://json-schema.org/draft/2020-12/vocab/core" => true,
    "https://json-schema.org/draft/2020-12/vocab/format-assertion" => true
  }
}

# The compile-time option overrides the vocabulary setting
schema = %{"type" => "string", "format" => "email"}

# Annotation mode - format is not validated
{:ok, compiled1} = JSONSchex.compile(schema, format_assertion: false)
JSONSchex.validate(compiled1, "not-an-email")  # => :ok

# Assertion mode - format is validated
{:ok, compiled2} = JSONSchex.compile(schema, format_assertion: true)
JSONSchex.validate(compiled2, "not-an-email")  # => {:error, [...]}
Practical guidance
	Use the canonical Draft 2020-12 $schema URI when you want standard behavior without requiring a remote meta-schema fetch.
	If you rely on a custom meta-schema or vocabulary, provide a :loader.
	Use $schema to make the dialect explicit and predictable.
	Use an explicit root $vocabulary only when you need to override the built-in active vocabulary set for the selected dialect.
	Avoid mixing keywords from unsupported vocabularies unless you also ship a loader that resolves the meta-schema.



  

    Draft 2020-12 Feature Matrix

This guide summarizes JSONSchex support for Draft 2020-12 keywords and vocabularies.
Legend
	✅ Supported
	⚠️ Supported with notes (option-gated or annotation-only)
	❌ Not supported

Core / Applicators
	Keyword	Status	Notes
	$schema	✅	Dialect resolution; loader required for remote meta-schema
	$id	✅	Base URI scoping supported
	$ref	✅	Supports remote refs with loader
	$anchor	✅	Anchor resolution supported
	$dynamicRef	✅	Dynamic scope lookup supported
	$dynamicAnchor	✅	Supported via scope scanning
	$vocabulary	✅	Vocabulary resolution supported
	$defs	✅	Schema definitions supported
	$comment	✅	Accepted (no validation impact)
	allOf	✅	
	anyOf	✅	
	oneOf	✅	
	not	✅	
	if / then / else	✅	
	dependentSchemas	✅	
	propertyNames	✅	

Validation keywords
	Keyword	Status	Notes
	type	✅	
	enum	✅	
	const	✅	
	multipleOf	✅	
	maximum / minimum	✅	
	exclusiveMaximum / exclusiveMinimum	✅	
	maxLength / minLength	✅	
	pattern	✅	
	maxItems / minItems	✅	
	uniqueItems	✅	Preserves == semantics (1 equals 1.0)
	maxProperties / minProperties	✅	
	required	✅	

Array / Object Applicators
	Keyword	Status	Notes
	items	✅	
	prefixItems	✅	
	contains	✅	
	minContains / maxContains	✅	
	properties	✅	
	patternProperties	✅	
	additionalProperties	✅	

Unevaluated and Dependent
	Keyword	Status	Notes
	unevaluatedItems	✅	
	unevaluatedProperties	✅	
	dependentRequired	✅	
	dependencies	✅	Pre-2019 compatibility; combines dependentRequired and dependentSchemas semantics

Content vocabulary
	Keyword	Status	Notes
	contentEncoding	⚠️	Annotation-only by default; enabled via content_assertion: true
	contentMediaType	⚠️	Annotation-only by default; enabled via content_assertion: true
	contentSchema	⚠️	Annotation-only by default; enabled via content_assertion: true

Format vocabulary
	Keyword	Status	Notes
	format	⚠️	Assertion behavior requires format_assertion: true

Notes
	When assertion options are not enabled, the corresponding keywords are accepted but do not enforce validation.
	For remote meta-schema resolution, provide a :loader to JSONSchex.compile/2.



  

    Content and Format Assertions Guide

This guide explains how JSONSchex handles the content* vocabulary and the format keyword, including how to enable assertion behavior.
Overview
JSONSchex treats certain vocabularies as annotation-only by default. You can opt into assertion behavior at compile time:
	contentEncoding, contentMediaType, contentSchema are enabled by content_assertion: true
	format is enabled by format_assertion: true

If the corresponding assertion flag is not enabled, the keyword is accepted but does not enforce validation.
Content Vocabulary Assertions
Keywords
	contentEncoding
	contentMediaType
	contentSchema

Default behavior
By default, these keywords are annotations only. No decoding or parsing is performed.
Enabling assertions
Pass content_assertion: true when compiling:
{:ok, compiled} =
  JSONSchex.compile(schema, content_assertion: true)
Behavior when enabled
When content_assertion is enabled:
	contentEncoding supports:	base64
	base64url


	contentMediaType supports:	application/json
	Any media type ending in +json


	The decoded content is validated against contentSchema.

Error reporting
Errors are surfaced using the following rule identifiers:
	:contentEncoding for decoding failures
	:contentMediaType for media type parsing failures
	The underlying schema rule for contentSchema validation failures

Complete End-to-End Example
Here's a complete example showing content validation with base64-encoded JSON validated against a contentSchema:
# Define a schema with content assertions
schema = %{
  "type" => "object",
  "properties" => %{
    "encodedData" => %{
      "type" => "string",
      "contentEncoding" => "base64",
      "contentMediaType" => "application/json",
      "contentSchema" => %{
        "type" => "object",
        "properties" => %{
          "name" => %{"type" => "string"},
          "age" => %{"type" => "integer", "minimum" => 0}
        },
        "required" => ["name", "age"]
      }
    }
  }
}

# Compile with content assertions enabled
{:ok, compiled} = JSONSchex.compile(schema, content_assertion: true)

# Valid case: properly encoded JSON that matches the content schema
valid_json = Jason.encode!(%{"name" => "Alice", "age" => 30})
valid_base64 = Base.encode64(valid_json)
valid_data = %{"encodedData" => valid_base64}

JSONSchex.validate(compiled, valid_data)
# => :ok

# Invalid case 1: Bad base64 encoding
invalid_base64 = %{"encodedData" => "not-valid-base64!!!"}
{:error, [error]} = JSONSchex.validate(compiled, invalid_base64)
# error.path => ["encodedData"]
# error.rule => :contentEncoding
# JSONSchex.format_error(error)
# => "At /encodedData: Failed to decode string as 'base64': \"not-valid-base64!!!\""

# Invalid case 2: Valid base64 but not JSON
non_json_base64 = Base.encode64("This is not JSON")
{:error, [error]} = JSONSchex.validate(compiled, %{"encodedData" => non_json_base64})
# error.path => ["encodedData"]
# error.rule => :contentMediaType
# JSONSchex.format_error(error)
# => "At /encodedData: Failed to decode as 'application/json': ..."

# Invalid case 3: Valid JSON but doesn't match contentSchema
invalid_json = Jason.encode!(%{"name" => "Bob", "age" => -5})  # age is negative
invalid_data = %{"encodedData" => Base.encode64(invalid_json)}
{:error, [error]} = JSONSchex.validate(compiled, invalid_data)
# error.path => ["encodedData", "age"]
# error.rule => :minimum
# JSONSchex.format_error(error)
# => "At /encodedData/age: Value -5 is less than minimum 0"

# Invalid case 4: Missing required field in content
incomplete_json = Jason.encode!(%{"name" => "Charlie"})  # missing age
incomplete_data = %{"encodedData" => Base.encode64(incomplete_json)}
{:error, [error]} = JSONSchex.validate(compiled, incomplete_data)
# error.path => ["encodedData"]
# error.rule => :required
# JSONSchex.format_error(error)
# => "At /encodedData: Missing required properties: age"
Practical Use Cases
Content vocabulary assertions are useful for:
	API Responses — Validating that encoded payloads match expected schemas
	Data Storage — Ensuring stored encoded data is valid before saving
	Message Queues — Validating message payloads that are base64-encoded
	Configuration Files — Checking that embedded encoded configs are valid

Format assertions
Keyword
	format

Default behavior
format is annotation-only by default.
Enabling assertions
Pass format_assertion: true when compiling:
{:ok, compiled} =
  JSONSchex.compile(schema, format_assertion: true)
Supported Format Values
When format_assertion is enabled, the following format values are supported:
Date and Time Formats
	date-time — RFC 3339 date-time (e.g., "2024-01-15T10:30:00Z")
	date — RFC 3339 full-date (e.g., "2024-01-15")
	time — RFC 3339 full-time (e.g., "10:30:00Z")
	duration — ISO 8601 duration (e.g., "P3Y6M4DT12H30M5S")

Email Formats
	email — Email address (e.g., "user@example.com")
	idn-email — Internationalized email address (requires idna dependency)

Hostname Formats
	hostname — DNS hostname (e.g., "example.com")
	idn-hostname — Internationalized hostname (requires idna dependency)

IP Address Formats
	ipv4 — IPv4 address (e.g., "192.168.1.1")
	ipv6 — IPv6 address (e.g., "2001:0db8:85a3::8a2e:0370:7334")

URI Formats
	uri — Absolute URI with scheme (e.g., "https://example.com/path")
	uri-reference — URI reference (absolute or relative, e.g., "/path/to/resource")
	iri — Internationalized Resource Identifier
	iri-reference — IRI reference (absolute or relative)
	uri-template — URI template (RFC 6570, e.g., "https://api.example.com/users/{id}")

Identifier Formats
	uuid — UUID (e.g., "550e8400-e29b-41d4-a716-446655440000")

JSON Pointer Formats
	json-pointer — JSON Pointer (e.g., "/foo/bar/0")
	relative-json-pointer — Relative JSON Pointer (e.g., "1/foo")

Pattern Format
	regex — ECMA-262 regular expression

Behavior when enabled
When format_assertion is enabled:
	JSONSchex validates data against the format registry.
	Unknown format values pass validation by default (per the specification).
	Errors are returned with :format rule identifier.

Format Validation Examples
# Email validation
email_schema = %{"type" => "string", "format" => "email"}
{:ok, compiled} = JSONSchex.compile(email_schema, format_assertion: true)

JSONSchex.validate(compiled, "user@example.com")
# => :ok

{:error, [error]} = JSONSchex.validate(compiled, "not-an-email")
# error.rule => :format
# JSONSchex.format_error(error)
# => "Invalid email format: \"not-an-email\""

# UUID validation
uuid_schema = %{"type" => "string", "format" => "uuid"}
{:ok, compiled} = JSONSchex.compile(uuid_schema, format_assertion: true)

JSONSchex.validate(compiled, "550e8400-e29b-41d4-a716-446655440000")
# => :ok

{:error, [error]} = JSONSchex.validate(compiled, "not-a-uuid")
# error.rule => :format
# JSONSchex.format_error(error)
# => "Invalid uuid format: \"not-a-uuid\""

# Date-time validation
datetime_schema = %{"type" => "string", "format" => "date-time"}
{:ok, compiled} = JSONSchex.compile(datetime_schema, format_assertion: true)

JSONSchex.validate(compiled, "2024-01-15T10:30:00Z")
# => :ok

{:error, [error]} = JSONSchex.validate(compiled, "not a date")
# error.rule => :format
# JSONSchex.format_error(error)
# => "Invalid date-time format: \"not a date\""

# IPv4 validation
ipv4_schema = %{"type" => "string", "format" => "ipv4"}
{:ok, compiled} = JSONSchex.compile(ipv4_schema, format_assertion: true)

JSONSchex.validate(compiled, "192.168.1.1")
# => :ok

{:error, [error]} = JSONSchex.validate(compiled, "999.999.999.999")
# error.rule => :format
# JSONSchex.format_error(error)
# => "Invalid ipv4 format: \"999.999.999.999\""
Practical guidance
	Enable assertions only when you need strict validation; annotation-only mode is faster and more permissive.
	If you validate user input that must conform to content or format constraints, enable the relevant assertion flags.
	You can enable both content_assertion and format_assertion in the same compile call.

# Enable both content and format assertions
{:ok, compiled} = JSONSchex.compile(
  schema,
  content_assertion: true,
  format_assertion: true
)


  

    Test Suite Coverage Guide

This guide describes how JSONSchex runs the official JSON Schema Test Suites, what is included by default, and how to debug or customize coverage.
Overview
JSONSchex includes the JSON Schema Test Suite fixtures and runs Draft 2020-12 tests by default, all tests passing.
Default suite path:
	test/fixtures/JSON-Schema-Test-Suite/tests/draft2020-12

Default exclusions
The following test sets are excluded by default:
	optional/cross-draft

These exclusions are configured in the test runner and are intended to avoid cross-draft scenarios that are outside the scope of Draft 2020-12.
How official test suites are run
JSONSchex uses a test runner that scans the test suite directory and executes all eligible JSON files, excluding the paths listed above.
The JSON Schema Test Suite is included as a Git submodule (see .gitmodules in the repository root).
You can run the full test suite with:
mix test

The main suite runner is invoked in:
	test/official_jsts_test.exs

Running tests
Run all tests
mix test

This executes the entire test suite, including all Draft 2020-12 tests (except exclusions).
Run a specific test file
mix test test/official_jsts_test.exs

Run with verbose output
mix test --trace

This shows each test as it runs, which is helpful for identifying slow or problematic tests.
Debugging a single suite file
There are debug test modules that can run a single suite file for focused investigations. These live in test/debug_*.exs.
Example: Running a specific JSON test file
To debug a specific test case from the official suite:
	Identify the test file you want to debug (e.g., test/fixtures/JSON-Schema-Test-Suite/tests/draft2020-12/type.json)

	Create or edit a debug test file (e.g., test/debug_type_test.exs):


defmodule JSONSchex.DebugTypeTest do
  use ExUnit.Case

  alias JSONSchex.SuiteRunner

  test "debug type validation" do
    # Run a specific test file from the suite
    suite_file = "test/fixtures/JSON-Schema-Test-Suite/tests/draft2020-12/type.json"
    
    result = SuiteRunner.run_suite(suite_file)
    
    # This will show detailed output for debugging
    assert result.passed == result.total
  end
end
	Run just that test file:

mix test test/debug_type_test.exs --trace

Example: Testing a single schema from a suite file
For even more focused debugging, you can extract a specific test case:
defmodule JSONSchex.DebugSingleTest do
  use ExUnit.Case

  test "debug specific type test case" do
    # Specific schema from the type.json test file
    schema = %{"type" => "integer"}
    
    {:ok, compiled} = JSONSchex.compile(schema)
    
    # Test valid data
    assert :ok = JSONSchex.validate(compiled, 1)
    
    # Test invalid data
    assert {:error, errors} = JSONSchex.validate(compiled, "not an integer")
    assert length(errors) > 0
    [error] = errors
    assert error.rule == :type
    
    IO.inspect(error, label: "Validation error")
  end
end
This is helpful for isolating regressions or investigating a failing test case.
Using IEx for Interactive Debugging
You can also use IEx to interactively test schemas:
iex -S mix

Then in the IEx session:
# Load a schema from a test file
{:ok, content} = File.read("test/fixtures/JSON-Schema-Test-Suite/tests/draft2020-12/type.json")
{:ok, tests} = Jason.decode(content)

# Get the first test group
[first_group | _] = tests
schema = first_group["schema"]

# Compile and test
{:ok, compiled} = JSONSchex.compile(schema)
JSONSchex.validate(compiled, 1)
JSONSchex.validate(compiled, "not a number")
Notes on optional vocabularies
Some tests are gated by vocabularies or compile-time options:
	format assertions require format_assertion: true
	content* assertions require content_assertion: true

If these options are not enabled, tests expecting assertion behavior may not apply.
Best practices
	Keep the default exclusions minimal and explicit.
	Use debug test files to isolate issues before changing global test coverage.
	When adding new keyword support, run the relevant subset of the suite first, then the full suite.
	Use --trace flag to see which tests are slow or hanging.
	Check the official test suite repository for updates: https://github.com/json-schema-org/JSON-Schema-Test-Suite



  

    
JSONSchex.Types.ErrorContext 
    



      
Structured detail carried by JSONSchex.Types.Error.
The three fields have consistent, role-based meanings across all validation rules:
	contrast — The schema constraint that was not satisfied.
Examples: the expected type ("integer"), a numeric limit (10),
a list of allowed values, the required regex pattern.

	input — The processed representation of the failing value.
This is not always the raw input; it may be a derived quantity such as
a string's codepoint length (for minLength/maxLength) or the inferred
type name (for type). For remote-ref errors it holds the URI string.

	error_detail — Ancillary detail needed to disambiguate error variants
or carry supplementary information. Examples: a regex compilation error
message, the string "min" / "max" to distinguish contains violations,
or a nested Error from a remote schema.


Use JSONSchex.format_error/1 (or to_string/1) to turn an error into a
human-readable message rather than inspecting these fields directly.
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          @type t() :: %JSONSchex.Types.ErrorContext{
  contrast: term() | nil,
  error_detail: term() | nil,
  input: term() | nil
}


      



  


        

      


  

    
JSONSchex.Types.ValidationContext 
    



      
Lightweight runtime context threaded through validation.
Holds a reference to the immutable root Schema and carries per-scope
state (scope stack, current source ID, raw schema) that changes as
validation descends through $id boundaries.
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          @type t() :: %JSONSchex.Types.ValidationContext{
  raw: map() | nil,
  root_schema: JSONSchex.Types.Schema.t(),
  scope_stack: [String.t()],
  source_id: String.t() | nil
}


      



  


        

      


  

    
JSONSchex 
    



      
JSON Schema Draft 2020-12 validator for Elixir.
Compile a schema once, then validate data against it repeatedly:
iex> schema = %{"type" => "integer", "minimum" => 10}
iex> {:ok, compiled} = JSONSchex.compile(schema)
iex> JSONSchex.validate(compiled, 15)
:ok
iex> {:error, [error]} = JSONSchex.validate(compiled, 5)
iex> error.rule
:minimum
iex> JSONSchex.format_error(error)
"Value 5 is less than minimum 10"
With format assertion:
iex> schema = %{"type" => "string", "format" => "email"}
iex> {:ok, compiled} = JSONSchex.compile(schema, format_assertion: true)
iex> JSONSchex.validate(compiled, "user@example.com")
:ok
iex> {:error, [error]} = JSONSchex.validate(compiled, "not-an-email")
iex> error.rule
:format
iex> JSONSchex.format_error(error)
~s(Invalid email format: "not-an-email")
For compile-time schema embedding, see:
	JSONSchex.Schema for the compile!/2 macro
	JSONSchex.Sigil for the ~X sigil

use JSONSchex imports the ~X sigil as a convenience.
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        Imports the ~X sigil for compile-time schema literals.



    


    
      
        bundle_fragment(document, opts)

      


        Bundles a JSON Schema fragment from a containing document into a standalone raw schema.



    


    
      
        compile(schema, opts \\ [])

      


        Compiles a raw JSON Schema into a reusable Schema struct.



    


    
      
        compile_fragment(document, opts)

      


        Compiles a JSON Schema fragment from a containing document.



    


    
      
        format_error(error)

      


        Formats a validation error into a human-readable string.



    


    
      
        validate(schema, data)

      


        Validates data against a compiled schema.
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Imports the ~X sigil for compile-time schema literals.
For the explicit API, use JSONSchex.Sigil directly.
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          @spec bundle_fragment(
  map() | boolean(),
  keyword()
) :: {:ok, map() | boolean()} | {:error, JSONSchex.Types.Error.t()}


      


Bundles a JSON Schema fragment from a containing document into a standalone raw schema.
This uses the same entrypoint and reference-context options as compile_fragment/2,
follows only the schema graph reachable from the entrypoint, mounts reachable
external resources under $defs, and returns a raw JSON Schema map or boolean
that can be compiled later with compile/2. External refs in unrelated containing-
document subtrees, inactive definitions, examples, and extension data are not loaded.
Generated definitions
A map bundle may contain generated entries under $defs whose names start with
jsonschex_. These entries are required storage locations for containing-document
context, external resources, and reachable anchors. Their exact keys are internal,
may receive a numeric suffix to avoid a caller-owned definition, and are not a
stable API. Resources retain their reference identity through $id and anchors;
callers should compile the complete returned bundle and must not construct refs to
generated paths such as #/$defs/jsonschex_external_1.
Existing caller-owned $defs entries are preserved. If generated resources are
required, an existing $defs value must be a map; otherwise bundling returns an
invalid_defs error instead of replacing it.
When an anchor can only be discovered through opaque containing-document data,
a unique declaration is treated as the anchor target because JSONSchex has no
domain-specific knowledge of containers such as OpenAPI components or extensions.
Multiple distinct locations declaring the same anchor are reported as an
ambiguous_anchor error. The loader is not invoked for any ambiguous candidate.
Examples
iex> document = %{
...>   "components" => %{"schemas" => %{"Name" => %{"type" => "string"}}},
...>   "schema" => %{"$ref" => "#/components/schemas/Name"}
...> }
iex> {:ok, bundled} = JSONSchex.bundle_fragment(document, entry: "#/schema")
iex> {:ok, schema} = JSONSchex.compile(bundled)
iex> JSONSchex.validate(schema, "Ada")
:ok
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Compiles a raw JSON Schema into a reusable Schema struct.
Options
	:loader — (uri -> {:ok, map()} | {:error, term()}) for remote $ref schemas

	:base_uri — Starting base URI for resolving relative references
	:format_assertion — Enable strict format validation (default: false)
	:content_assertion — Enable strict content vocabulary validation (default: false)

See the Loader guide and
Content and Format guide for details.
Examples
iex> {:ok, schema} = JSONSchex.compile(%{"type" => "string"})
iex> is_struct(schema, JSONSchex.Types.Schema)
true

iex> {:ok, schema} = JSONSchex.compile(%{"type" => "string", "format" => "email"}, format_assertion: true)
iex> JSONSchex.validate(schema, "test@example.com")
:ok
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          @spec compile_fragment(
  map() | boolean(),
  keyword()
) :: {:ok, JSONSchex.Types.Schema.t()} | {:error, JSONSchex.Types.Error.t()}


      


Compiles a JSON Schema fragment from a containing document.
This is useful when a schema lives inside a larger resource, such as an
OpenAPI 3.1 document, and local references like #/components/schemas/User
must resolve against that containing document rather than against the fragment
map in isolation.
Options
	:entry — JSON Pointer or URI-reference style entrypoint (#/..., /..., or path-or-uri#/...). If it includes a base URI/path and :base_uri is omitted, that base is used for relative reference resolution.
	:base_uri — optional starting base URI/path for resolving relative references when :entry is a document-local pointer
	:loader — optional loader for external resources. It may return {:ok, schema} or {:ok, %{document: schema, base_uri: base_uri}}; wrapper metadata uses atom keys only.
	:format_assertion — Enable strict format validation (default: false)
	:content_assertion — Enable strict content vocabulary validation (default: false)

Use a document-local entry such as "#/components/schemas/User" when the
containing document's base is supplied separately with :base_uri or when no
relative external refs are reachable. Use a URI-reference entry such as
"/api/openapi.yaml#/components/schemas/User" when the entrypoint and base
URI/path can be represented together.
Examples
iex> document = %{
...>   "components" => %{"schemas" => %{"Name" => %{"type" => "string"}}},
...>   "schema" => %{"$ref" => "#/components/schemas/Name"}
...> }
iex> {:ok, schema} = JSONSchex.compile_fragment(document, entry: "#/schema")
iex> JSONSchex.validate(schema, "Ada")
:ok
iex> {:error, [%{rule: :type}]} = JSONSchex.validate(schema, 123)

iex> document = %{"schema" => %{"type" => "integer"}}
iex> {:ok, schema} = JSONSchex.compile_fragment(document, entry: "/api/openapi.yaml#/schema")
iex> JSONSchex.validate(schema, 42)
:ok
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          @spec format_error(JSONSchex.Types.Error.t()) :: String.t()


      


Formats a validation error into a human-readable string.
Examples
iex> error = %JSONSchex.Types.Error{path: ["age", "user"], rule: :minimum, context: %JSONSchex.Types.ErrorContext{contrast: 0, input: -5}}
iex> JSONSchex.format_error(error)
"At /user/age: Value -5 is less than minimum 0"

iex> {:error, error} = JSONSchex.compile(%{"type" => "1"})
iex> JSONSchex.format_error(error)
~s(Keyword 'type' must be one of [string, integer, number, boolean, object, array, null], got: "1")

iex> {:error, error} = JSONSchex.compile(%{"minimum" => "five"})
iex> JSONSchex.format_error(error)
~s(Keyword 'minimum' must be a number, got: "five")

iex> {:error, error} = JSONSchex.compile(%{"multipleOf" => -3})
iex> JSONSchex.format_error(error)
~s(Keyword 'multipleOf' must be a strictly positive number, got: -3)

iex> {:error, error} = JSONSchex.compile(%{"minLength" => -1})
iex> JSONSchex.format_error(error)
~s(Keyword 'minLength' must be a non-negative integer, got: -1)

iex> {:error, error} = JSONSchex.compile(%{"uniqueItems" => "yes"})
iex> JSONSchex.format_error(error)
~s(Keyword 'uniqueItems' must be a boolean, got: "yes")

  



  
    
      
    
    
      validate(schema, data)



        
          
        

    

  


  

      

          @spec validate(JSONSchex.Types.Schema.t(), term()) ::
  :ok | {:error, [JSONSchex.Types.Error.t()]}


      


Validates data against a compiled schema.
Returns :ok or {:error, [Error.t()]}. Use JSONSchex.format_error/1 on
individual errors to produce human-readable messages.
Examples
iex> {:ok, schema} = JSONSchex.compile(%{"type" => "integer"})
iex> JSONSchex.validate(schema, 42)
:ok

iex> {:ok, schema} = JSONSchex.compile(%{"type" => "integer"})
iex> {:error, errors} = JSONSchex.validate(schema, "not an integer")
iex> [error] = errors
iex> error.rule
:type
iex> error.path
[]
iex> JSONSchex.format_error(error)
"Expected type integer, got string"

  


        

      


  

    
JSONSchex.Ref 
    



      
Generic selected $ref resolver for JSON-like documents.
resolve_selected/2 walks maps and lists and resolves only $ref nodes that
the caller selects. This keeps domain-specific knowledge (for example,
OpenAPI Reference Object locations) outside JSONSchex while reusing the same
low-level reference mechanics as JSON Schema: URI resolution, JSON Pointer
lookup, external loading, base URI propagation, and cycle detection.

      


      
        Summary


  
    Types
  


    
      
        loader()

      


    


    
      
        loader_result()

      


    


    
      
        selector()

      


    





  
    Functions
  


    
      
        resolve_selected(document, opts)

      


        Resolves selected $ref nodes in a JSON-like document.



    





      


      
        Types


        


  
    
      
    
    
      loader()



        
          
        

    

  


  

      

          @type loader() :: (String.t() -> loader_result())


      



  



  
    
      
    
    
      loader_result()



        
          
        

    

  


  

      

          @type loader_result() ::
  {:ok, map() | boolean()}
  | {:ok, %{:document => map() | boolean(), optional(:base_uri) => String.t()}}
  | {:error, term()}


      



  



  
    
      
    
    
      selector()



        
          
        

    

  


  

      

          @type selector() :: (list(), map() -> boolean())


      



  


        

      

      
        Functions


        


  
    
      
    
    
      resolve_selected(document, opts)



        
          
        

    

  


  

      

          @spec resolve_selected(
  term(),
  keyword()
) :: {:ok, term()} | {:error, JSONSchex.Ref.Error.t()}


      


Resolves selected $ref nodes in a JSON-like document.
Options
	:select — required (path, node -> boolean()) callback. path points to
the map containing $ref, not to the $ref key.
	:base_uri — optional starting base URI/path for resolving relative
external references.
	:loader — optional loader for external resources.

Selected $ref nodes are replaced by the resolved target value. Unselected
$ref nodes are preserved and are not interpreted as references, while their
sibling values continue to be walked. Consequently, :select is invoked for
descendant $ref nodes beneath an unselected ref map that earlier releases
skipped. Selectors with side effects should account for these additional calls.
When an external selected target is
inlined, unselected $ref string values anywhere beneath that target are rebased
against the loaded resource's effective base URI, including nested $id
boundaries, so they continue to point at their original resource.
Examples
Resolve only the selected local $ref node:
iex> document = %{
...>   "parameter" => %{"$ref" => "#/components/parameters/UserId"},
...>   "schema" => %{"$ref" => "#/components/schemas/User"},
...>   "components" => %{
...>     "parameters" => %{"UserId" => %{"name" => "id", "in" => "path"}},
...>     "schemas" => %{"User" => %{"type" => "object"}}
...>   }
...> }
iex> select = fn
...>   ["parameter"], %{"$ref" => _} -> true
...>   _path, _node -> false
...> end
iex> {:ok, resolved} = JSONSchex.Ref.resolve_selected(document, select: select)
iex> resolved["parameter"]
%{"in" => "path", "name" => "id"}
iex> resolved["schema"]
%{"$ref" => "#/components/schemas/User"}
Resolve a selected external $ref with a loader:
iex> document = %{"parameter" => %{"$ref" => "./common.yaml#/components/parameters/UserId"}}
iex> loader = fn "/api/common.yaml" ->
...>   {:ok, %{"components" => %{"parameters" => %{"UserId" => %{"name" => "id", "in" => "path"}}}}}
...> end
iex> {:ok, resolved} = JSONSchex.Ref.resolve_selected(document,
...>   base_uri: "/api/openapi.yaml",
...>   loader: loader,
...>   select: fn _path, %{"$ref" => _} -> true; _path, _node -> false end
...> )
iex> resolved["parameter"]
%{"in" => "path", "name" => "id"}

  


        

      


  

    
JSONSchex.Schema 
    



      
Compile-time helpers for embedding compiled JSON Schemas directly into modules.
Use compile!/2 when the schema is fully known at compile time, such as in
generated modules, router metadata, module attributes, Plug/Phoenix code, and
test fixtures.
Examples
iex> require JSONSchex.Schema
iex> schema = JSONSchex.Schema.compile!(%{"type" => "integer", "minimum" => 10})
iex> JSONSchex.validate(schema, 10)
:ok

iex> defmodule JSONSchexSchemaMacroExample do
...>   require JSONSchex.Schema
...>   @schema JSONSchex.Schema.compile!(%{"type" => "string", "format" => "email"}, format_assertion: true)
...>   def schema, do: @schema
...> end
iex> {:error, [_]} = JSONSchex.validate(JSONSchexSchemaMacroExample.schema(), "not-an-email")

      


      
        Summary


  
    Functions
  


    
      
        compile!(schema_ast, opts_ast \\ [])

      


        Compiles a static schema literal at compile time and embeds the compiled
JSONSchex.Types.Schema directly into the caller module.



    


    
      
        compile_fragment!(document_ast, opts_ast)

      


        Compiles a static JSON Schema fragment at compile time and embeds the compiled
JSONSchex.Types.Schema directly into the caller module.



    





      


      
        Functions


        


    

  
    
      
    
    
      compile!(schema_ast, opts_ast \\ [])


        (macro)


        
          
        

    

  


  

Compiles a static schema literal at compile time and embeds the compiled
JSONSchex.Types.Schema directly into the caller module.
The schema argument must be a compile-time literal map or boolean. Options
must also be compile-time literals. If you pass :loader, prefer a
remote capture such as &MyLoader.fetch/1 so the compiled schema remains
embeddable.
Options
The available options are the same as JSONSchex.compile/2:
	:loader — (uri -> {:ok, map()} | {:error, term()}) for remote $ref schemas

	:base_uri — Starting base URI for resolving relative references
	:format_assertion — Enable strict format validation (default: false)
	:content_assertion — Enable strict content vocabulary validation (default: false)

Examples
iex> require JSONSchex.Schema
iex> schema = JSONSchex.Schema.compile!(%{"type" => "string", "format" => "email"}, format_assertion: true)
iex> {:error, [_]} = JSONSchex.validate(schema, "not-an-email")

  



  
    
      
    
    
      compile_fragment!(document_ast, opts_ast)


        (macro)


        
          
        

    

  


  

Compiles a static JSON Schema fragment at compile time and embeds the compiled
JSONSchex.Types.Schema directly into the caller module.
Accepts a containing document plus options. Local references inside the
fragment resolve against the containing document, which is useful for OpenAPI
3.1 request/response schemas.
Examples
iex> require JSONSchex.Schema
iex> schema = JSONSchex.Schema.compile_fragment!(
...>   %{"components" => %{"schemas" => %{"Name" => %{"type" => "string"}}}, "schema" => %{"$ref" => "#/components/schemas/Name"}},
...>   entry: "#/schema"
...> )
iex> JSONSchex.validate(schema, "Alice")
:ok

  


        

      


  

    
JSONSchex.Sigil 
    



      
Compile-time sigils for static JSON Schema literals.
The primary sigil is ~X, chosen to avoid the common ~J conflict with
Jason while still feeling mnemonic for JSONSchex.
The sigil body is parsed as Elixir, not JSON, so the most ergonomic form is
an Elixir map or boolean literal.
Examples
iex> import JSONSchex.Sigil, only: [sigil_X: 2]
iex> schema = ~X|%{"type" => "integer"}|
iex> JSONSchex.validate(schema, 1)
:ok

iex> import JSONSchex.Sigil, only: [sigil_X: 2]
iex> schema = ~X|%{"type" => "string", "format" => "email"}|f
iex> {:error, [_]} = JSONSchex.validate(schema, "not-an-email")

      


      
        Summary


  
    Functions
  


    
      
        __using__(opts)

      


        Imports the ~X sigil for compile-time schema literals.



    


    
      
        sigil_X(arg1, modifiers)

      


        Compile-time sigil for Elixir schema literals.



    





      


      
        Functions


        


  
    
      
    
    
      __using__(opts)


        (macro)


        
          
        

    

  


  

Imports the ~X sigil for compile-time schema literals.

  



  
    
      
    
    
      sigil_X(arg1, modifiers)


        (macro)


        
          
        

    

  


  

Compile-time sigil for Elixir schema literals.
Supported modifiers:
	f — format_assertion: true
	c — content_assertion: true


  


        

      


  

    
JSONSchex.ErrorFormatter 
    



      
Formats JSONSchex.Types.Error structs into human-readable strings.

      


      
        Summary


  
    Functions
  


    
      
        format(error)

      


        Returns a human-readable message for the given Error.



    





      


      
        Functions


        


  
    
      
    
    
      format(error)



        
          
        

    

  


  

Returns a human-readable message for the given Error.

  


        

      


  

    
JSONSchex.Types 
    



      
Defines the core data structures used by JSONSchex.

      




  

    
JSONSchex.Types.Error 
    



      
An error encountered during validation or schema compilation.
Use JSONSchex.format_error/1 to produce a human-readable string.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %JSONSchex.Types.Error{
  context: JSONSchex.Types.ErrorContext.t() | nil,
  path: list(),
  rule: atom(),
  value: term() | nil
}


      



  


        

      


  

    
JSONSchex.Types.Rule 
    



      
A single compiled validation step.
name identifies the runtime rule implementation and params carries the
serializable arguments consumed by JSONSchex.Validator.Rules.apply/3.
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    Types
  


    
      
        t()
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      t()



        
          
        

    

  


  

      

          @type t() :: %JSONSchex.Types.Rule{name: atom(), params: term()}


      



  


        

      


  

    
JSONSchex.Types.Schema 
    



      
A compiled JSON Schema, containing executable validation rules and a
definition registry for reference resolution.
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    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %JSONSchex.Types.Schema{
  content_assertion: boolean(),
  defs: map() | nil,
  format_assertion: boolean(),
  loader:
    (String.t() ->
       {:ok, map() | boolean()}
       | {:ok,
          %{:document => map() | boolean(), optional(:base_uri) => String.t()}}
       | {:error, term()})
    | nil,
  raw: map() | nil,
  rules: [JSONSchex.Types.Rule.t()],
  source_id: String.t() | nil
}


      



  


        

      


  

    
JSONSchex.Compiler 
    



      
Transforms raw JSON Schema maps into executable Schema structs.
Compilation has two phases:
	Node compilation — Recursively converts keywords into Rule structs
(serializable rule descriptors), resolves vocabularies, and compiles $defs.
	Scope scanning — Discovers all $id and anchor definitions across the
schema tree and registers them by absolute URI for reference resolution.

Standard rules execute first; finalizer rules (unevaluatedProperties,
unevaluatedItems) run last so they can see which keys were already evaluated.
Examples
iex> {:ok, schema} = JSONSchex.Compiler.compile(%{"type" => "string"})
iex> length(schema.rules)
1

      


      
        Summary


  
    Functions
  


    
      
        bundle_fragment(document, opts)

      


        Bundles a JSON Schema fragment into a standalone raw schema document.



    


    
      
        compile(raw_schema, opts \\ [])

      


        Compiles a raw JSON Schema into an executable Schema struct.



    


    
      
        compile_fragment(document, opts)

      


        Compiles a JSON Schema fragment from a containing document while preserving
that document as the reference-resolution context.



    





      


      
        Functions


        


  
    
      
    
    
      bundle_fragment(document, opts)



        
          
        

    

  


  

      

          @spec bundle_fragment(
  map() | boolean(),
  keyword()
) :: {:ok, map() | boolean()} | {:error, JSONSchex.Types.Error.t()}


      


Bundles a JSON Schema fragment into a standalone raw schema document.

  



    

  
    
      
    
    
      compile(raw_schema, opts \\ [])



        
          
        

    

  


  

Compiles a raw JSON Schema into an executable Schema struct.
See JSONSchex.compile/2 for options and usage.

  



  
    
      
    
    
      compile_fragment(document, opts)



        
          
        

    

  


  

      

          @spec compile_fragment(
  map() | boolean(),
  keyword()
) :: {:ok, JSONSchex.Types.Schema.t()} | {:error, JSONSchex.Types.Error.t()}


      


Compiles a JSON Schema fragment from a containing document while preserving
that document as the reference-resolution context.

  


        

      


  

    
JSONSchex.Compiler.ECMARegex 
    



      
Handles compilation of ECMA-262 regular expressions for use in Elixir/PCRE.
The current implementation targets coverage of the optional ecmascript-regex.json test suite
of draft2020-12. Be aware that some ECMA-262 syntax features may not be fully supported
or perfectly translatable to PCRE.
This module normalizes ECMA-262 regex features (like property names) to PCRE equivalents
and expands whitespace shorthands to match ECMA-262 definitions while maintaining
ASCII semantics for other character classes where required.
Unicode General Category (gc) mappings are derived from the
Unicode Property Value Aliases.

      


      
        Summary


  
    Functions
  


    
      
        compile(pattern)

      


        Compiles a regex string with ECMA-262 compatibility adjustments.



    





      


      
        Functions


        


  
    
      
    
    
      compile(pattern)



        
          
        

    

  


  

Compiles a regex string with ECMA-262 compatibility adjustments.
Returns {:ok, Regex.t()} or {:error, term}.
Examples
iex> {:ok, regex} = JSONSchex.Compiler.ECMARegex.compile("\p{Letter}")
iex> Regex.match?(regex, "a")
true

iex> {:ok, regex} = JSONSchex.Compiler.ECMARegex.compile("\p{Script=Latin}")
iex> Regex.match?(regex, "a")
true

iex> {:ok, regex} = JSONSchex.Compiler.ECMARegex.compile("[^]")
iex> Regex.match?(regex, "\n")
true

iex> {:ok, regex} = JSONSchex.Compiler.ECMARegex.compile(~S"a\/b")
iex> Regex.match?(regex, "a/b")
true

  


        

      


  

    
JSONSchex.Compiler.Predicates 
    



      
Pure predicates for JSON Schema validation constraints.
All functions return :ok or {:error, context}. Non-applicable data types
pass validation (e.g., pattern checking on non-strings).

      


      
        Summary


  
    Functions
  


    
      
        check_const(data, const)

      


        Checks const.



    


    
      
        check_enum(data, values)

      


        Checks enum.



    


    
      
        check_exclusive_maximum(data, limit)

      


        Checks exclusiveMaximum.



    


    
      
        check_exclusive_minimum(data, limit)

      


        Checks exclusiveMinimum.



    


    
      
        check_max_items(data, max)

      


        Checks maxItems.



    


    
      
        check_max_length(data, max)

      


        Checks maxLength.



    


    
      
        check_max_properties(data, max)

      


        Checks maxProperties.



    


    
      
        check_maximum(data, max)

      


        Checks maximum.



    


    
      
        check_min_items(data, min)

      


        Checks minItems.



    


    
      
        check_min_length(data, min)

      


        Checks minLength.



    


    
      
        check_min_properties(data, min)

      


        Checks minProperties.



    


    
      
        check_minimum(data, min)

      


        Checks minimum.



    


    
      
        check_multiple_of(data, factor)

      


        Checks multipleOf.



    


    
      
        check_pattern(data, regex)

      


        Checks pattern.



    


    
      
        check_type(data, types)

      


        Checks if data matches the specified JSON Schema type(s).



    


    
      
        check_unique_items(data, arg2)

      


        Checks uniqueItems. Uses == semantics (1 equals 1.0).



    





      


      
        Functions


        


  
    
      
    
    
      check_const(data, const)



        
          
        

    

  


  

      

          @spec check_const(term(), term()) :: :ok | {:error, map()}


      


Checks const.

  



  
    
      
    
    
      check_enum(data, values)



        
          
        

    

  


  

      

          @spec check_enum(term(), list()) :: :ok | {:error, map()}


      


Checks enum.

  



  
    
      
    
    
      check_exclusive_maximum(data, limit)



        
          
        

    

  


  

Checks exclusiveMaximum.

  



  
    
      
    
    
      check_exclusive_minimum(data, limit)



        
          
        

    

  


  

Checks exclusiveMinimum.

  



  
    
      
    
    
      check_max_items(data, max)



        
          
        

    

  


  

Checks maxItems.

  



  
    
      
    
    
      check_max_length(data, max)



        
          
        

    

  


  

Checks maxLength.

  



  
    
      
    
    
      check_max_properties(data, max)



        
          
        

    

  


  

Checks maxProperties.

  



  
    
      
    
    
      check_maximum(data, max)



        
          
        

    

  


  

Checks maximum.

  



  
    
      
    
    
      check_min_items(data, min)



        
          
        

    

  


  

Checks minItems.

  



  
    
      
    
    
      check_min_length(data, min)



        
          
        

    

  


  

Checks minLength.

  



  
    
      
    
    
      check_min_properties(data, min)



        
          
        

    

  


  

Checks minProperties.

  



  
    
      
    
    
      check_minimum(data, min)



        
          
        

    

  


  

      

          @spec check_minimum(number(), number()) :: :ok | {:error, map()}


      


Checks minimum.

  



  
    
      
    
    
      check_multiple_of(data, factor)



        
          
        

    

  


  

Checks multipleOf.

  



  
    
      
    
    
      check_pattern(data, regex)



        
          
        

    

  


  

      

          @spec check_pattern(String.t(), Regex.t()) :: :ok | {:error, map()}


      


Checks pattern.

  



  
    
      
    
    
      check_type(data, types)



        
          
        

    

  


  

      

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


      


Checks if data matches the specified JSON Schema type(s).

  



  
    
      
    
    
      check_unique_items(data, arg2)



        
          
        

    

  


  

Checks uniqueItems. Uses == semantics (1 equals 1.0).

  


        

      


  

    
JSONSchex.Compiler.Predicates.MultipleOf 
    



      
Validates numbers against the JSON Schema multipleOf rule.
Handles arbitrary precision if Decimal is available.
Falls back to native arithmetic with overflow protection if not.

      


      
        Summary


  
    Functions
  


    
      
        valid?(instance, divisor)

      


        Checks if instance is a multiple of divisor.
Uses Decimal for high precision.



    





      


      
        Functions


        


  
    
      
    
    
      valid?(instance, divisor)



        
          
        

    

  


  

      

          @spec valid?(number() | String.t() | Decimal.t(), number() | String.t() | Decimal.t()) ::
  boolean()


      


Checks if instance is a multiple of divisor.
Uses Decimal for high precision.

  


        

      


  

    
JSONSchex.Validator 
    



      
Executes compiled Schema rules against data, accumulating errors and tracking
evaluated keys for unevaluatedProperties/unevaluatedItems.
During validation, a context tuple is threaded through each rule:
{path, evaluated_keys, validation_context}
	path — Reversed list of JSON Pointer segments (e.g., ["email", 0, "users"])
	evaluated_keys — MapSet of property names or array indices validated so far
	validation_context — ValidationContext struct referencing the root schema

Examples
iex> {:ok, schema} = JSONSchex.compile(%{"type" => "object", "properties" => %{"name" => %{"type" => "string"}}})
iex> JSONSchex.Validator.validate(schema, %{"name" => "Alice"})
:ok

      


      
        Summary


  
    Functions
  


    
      
        validate(root_schema, data)

      


        Validates data against a compiled schema.



    


    
      
        validate_entry(schema, data, path, context, initial_evaluted \\ %{__struct__: MapSet, map: %{}})

      


        Recursive validation engine called by the rule dispatcher.



    





      


      
        Functions


        


  
    
      
    
    
      validate(root_schema, data)



        
          
        

    

  


  

      

          @spec validate(JSONSchex.Types.Schema.t(), term()) ::
  :ok | {:error, [JSONSchex.Types.Error.t()]}


      


Validates data against a compiled schema.
Examples
iex> {:ok, schema} = JSONSchex.compile(%{"type" => "integer", "minimum" => 0})
iex> JSONSchex.Validator.validate(schema, 10)
:ok

iex> {:ok, schema} = JSONSchex.compile(%{"type" => "integer", "minimum" => 0})
iex> {:error, errors} = JSONSchex.Validator.validate(schema, -5)
iex> Enum.any?(errors, fn e -> e.rule == :minimum end)
true

  



    

  
    
      
    
    
      validate_entry(schema, data, path, context, initial_evaluted \\ %{__struct__: MapSet, map: %{}})



        
          
        

    

  


  

      

          @spec validate_entry(
  JSONSchex.Types.Schema.t(),
  term(),
  list(),
  JSONSchex.Types.ValidationContext.t(),
  term()
) :: {:ok, MapSet.t()} | {:error, [JSONSchex.Types.Error.t()] | String.t()}


      


Recursive validation engine called by the rule dispatcher.
Executes all rules in the schema sequentially, accumulating errors and evaluated keys.
Examples
iex> {:ok, schema} = JSONSchex.compile(%{"type" => "string"})
iex> ctx = %JSONSchex.Types.ValidationContext{root_schema: schema, scope_stack: [], source_id: nil, raw: nil}
iex> JSONSchex.Validator.validate_entry(schema, "hello", [], ctx)
{:ok, MapSet.new()}

  


        

      


  

    
JSONSchex.Validator.Keywords 
    



      
Runtime validation functions for complex JSON Schema keywords.
Called by the rule dispatcher generated from compiled schemas. Each function returns
:ok, {:ok, evaluated_keys}, or {:error, errors}.

      


      
        Summary


  
    Functions
  


    
      
        collect_additional_keys(data, known_props_set, patterns)

      


        Collects additional property keys as evaluated without validation.
Used when the additionalProperties sub-schema always passes (e.g., true).



    


    
      
        validate_additional_properties(data, schema, known_props_set, patterns, path, root)

      


        Validates additional properties not covered by properties or patternProperties.



    


    
      
        validate_allOf(data, schemas, path, root, evaluated)

      


        Validates data against all schemas in an allOf array.



    


    
      
        validate_anyOf(data, schemas, path, root, evaluated)

      


        Validates data against schemas in an anyOf array.



    


    
      
        validate_contains(data, schema, min, max, path, root)

      


        Validates array items against a contains schema with min/max constraints.



    


    
      
        validate_content_schema(data, compiled_sub, content_media_type, content_encoding, path, root, arg7)

      


        Validates content against a schema after decoding (contentSchema).
Only active when content_assertion: true.



    


    
      
        validate_dependent_required(data, deps, path, arg4)

      


        Validates dependent required properties (dependentRequired).



    


    
      
        validate_dependent_schemas(data, compiled_deps, path, root)

      


        Validates an object against dependent schemas (dependentSchemas).
Also used by the legacy dependencies keyword for schema-valued entries.



    


    
      
        validate_if(data, compiled_if, compiled_then, compiled_else, path, root, evaluated)

      


        Validates data against an if/then/else conditional schema.



    


    
      
        validate_items_array(data, schema, start_index, path, root)

      


        Validates array items starting from a given index (items).



    


    
      
        validate_not(data, schema, path, root, evaluated)

      


        Validates data against a not schema. The schema must NOT match.



    


    
      
        validate_oneOf(data, schemas, path, root, evaluated)

      


        Validates data against schemas in a oneOf array.
Exactly one schema must pass.



    


    
      
        validate_pattern_properties(data, compiled_patterns, path, root)

      


        Validates object properties against pattern-based schemas (patternProperties).



    


    
      
        validate_prefix_items(data, schemas, path, root)

      


        Validates array items against prefix schemas (prefixItems).



    


    
      
        validate_properties_map(data, compiled_props, path, root)

      


        Validates an object's properties against a map of compiled schemas.
Returns evaluated property keys on success.



    


    
      
        validate_property_names(data, compiled_sub, path, root)

      


        Validates property names against a schema (propertyNames).



    


    
      
        validate_unevaluated_items(data, schema, path, evaluated_indices, root)

      


        Validates unevaluated array items against a schema.



    


    
      
        validate_unevaluated_props(data, sub_schema, path, evaluated_keys, root)

      


        Validates unevaluated properties against a schema.



    





      


      
        Functions


        


  
    
      
    
    
      collect_additional_keys(data, known_props_set, patterns)



        
          
        

    

  


  

Collects additional property keys as evaluated without validation.
Used when the additionalProperties sub-schema always passes (e.g., true).

  



  
    
      
    
    
      validate_additional_properties(data, schema, known_props_set, patterns, path, root)



        
          
        

    

  


  

Validates additional properties not covered by properties or patternProperties.

  



  
    
      
    
    
      validate_allOf(data, schemas, path, root, evaluated)



        
          
        

    

  


  

Validates data against all schemas in an allOf array.

  



  
    
      
    
    
      validate_anyOf(data, schemas, path, root, evaluated)



        
          
        

    

  


  

Validates data against schemas in an anyOf array.

  



  
    
      
    
    
      validate_contains(data, schema, min, max, path, root)



        
          
        

    

  


  

Validates array items against a contains schema with min/max constraints.

  



  
    
      
    
    
      validate_content_schema(data, compiled_sub, content_media_type, content_encoding, path, root, arg7)



        
          
        

    

  


  

Validates content against a schema after decoding (contentSchema).
Only active when content_assertion: true.

  



  
    
      
    
    
      validate_dependent_required(data, deps, path, arg4)



        
          
        

    

  


  

Validates dependent required properties (dependentRequired).

  



  
    
      
    
    
      validate_dependent_schemas(data, compiled_deps, path, root)



        
          
        

    

  


  

Validates an object against dependent schemas (dependentSchemas).
Also used by the legacy dependencies keyword for schema-valued entries.

  



  
    
      
    
    
      validate_if(data, compiled_if, compiled_then, compiled_else, path, root, evaluated)



        
          
        

    

  


  

Validates data against an if/then/else conditional schema.

  



  
    
      
    
    
      validate_items_array(data, schema, start_index, path, root)



        
          
        

    

  


  

Validates array items starting from a given index (items).

  



  
    
      
    
    
      validate_not(data, schema, path, root, evaluated)



        
          
        

    

  


  

Validates data against a not schema. The schema must NOT match.

  



  
    
      
    
    
      validate_oneOf(data, schemas, path, root, evaluated)



        
          
        

    

  


  

Validates data against schemas in a oneOf array.
Exactly one schema must pass.

  



  
    
      
    
    
      validate_pattern_properties(data, compiled_patterns, path, root)



        
          
        

    

  


  

Validates object properties against pattern-based schemas (patternProperties).

  



  
    
      
    
    
      validate_prefix_items(data, schemas, path, root)



        
          
        

    

  


  

Validates array items against prefix schemas (prefixItems).

  



  
    
      
    
    
      validate_properties_map(data, compiled_props, path, root)



        
          
        

    

  


  

Validates an object's properties against a map of compiled schemas.
Returns evaluated property keys on success.

  



  
    
      
    
    
      validate_property_names(data, compiled_sub, path, root)



        
          
        

    

  


  

Validates property names against a schema (propertyNames).

  



  
    
      
    
    
      validate_unevaluated_items(data, schema, path, evaluated_indices, root)



        
          
        

    

  


  

Validates unevaluated array items against a schema.

  



  
    
      
    
    
      validate_unevaluated_props(data, sub_schema, path, evaluated_keys, root)



        
          
        

    

  


  

Validates unevaluated properties against a schema.

  


        

      


  

    
JSONSchex.Validator.Reference 
    



      
Resolves $ref and $dynamicRef during validation, including remote schema
loading and JIT compilation of JSON Pointer references.

      


      
        Summary


  
    Functions
  


    
      
        validate_dynamic_ref(data, ref_string, context)

      


        Resolves a $dynamicRef by checking if the static target has a matching
$dynamicAnchor, then performing dynamic scope lookup through the scope stack.
Falls back to static $ref resolution if no dynamic anchor is found.



    


    
      
        validate_ref(data, ref_string, arg)

      


        Resolves and validates a static $ref.



    





      


      
        Functions


        


  
    
      
    
    
      validate_dynamic_ref(data, ref_string, context)



        
          
        

    

  


  

Resolves a $dynamicRef by checking if the static target has a matching
$dynamicAnchor, then performing dynamic scope lookup through the scope stack.
Falls back to static $ref resolution if no dynamic anchor is found.

  



  
    
      
    
    
      validate_ref(data, ref_string, arg)



        
          
        

    

  


  

Resolves and validates a static $ref.
Looks up the target schema in the compiled defs registry. If not found locally
and the reference points to a remote URI, attempts to load it using the loader.
Supports JSON Pointer references, anchor references, and absolute/relative URIs.

  


        

      


  

    
JSONSchex.Validator.Rules 
    



      
Dispatches compiled JSONSchex.Types.Rule structs to their runtime
validation implementations.
This keeps JSONSchex.Validator focused on orchestration while centralizing
rule-specific execution in one place.

      


      
        Summary


  
    Types
  


    
      
        result()

      


    


    
      
        validation_context()

      


    





  
    Functions
  


    
      
        apply(rule, data, ctx)

      


        Applies a compiled rule to data in the given validation context.



    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() ::
  :ok
  | {:ok, MapSet.t()}
  | {:error, [JSONSchex.Types.Error.t()] | JSONSchex.Types.ErrorContext.t()}


      



  



  
    
      
    
    
      validation_context()



        
          
        

    

  


  

      

          @type validation_context() :: {list(), MapSet.t(), term()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      apply(rule, data, ctx)



        
          
        

    

  


  

      

          @spec apply(JSONSchex.Types.Rule.t(), term(), validation_context()) :: result()


      


Applies a compiled rule to data in the given validation context.

  


        

      


  

    
JSONSchex.Formats 
    



      
Implements validation logic for the 'format' keyword.
Supported Formats
The following format values are supported when format_assertion: true is enabled:
	Date/Time: date-time, date, time, duration
	Email: email, idn-email
	Hostnames: hostname, idn-hostname
	IP Addresses: ipv4, ipv6
	URIs: uri, uri-reference, iri, iri-reference, uri-template
	Identifiers: uuid
	JSON Pointers: json-pointer, relative-json-pointer
	Patterns: regex

Behavior
	Non-string data always passes format validation.
	Unknown format values pass validation by default (per the JSON Schema specification).


      


      
        Summary


  
    Functions
  


    
      
        validate(format, data)

      


        Validates data against the specified format.



    





      


      
        Functions


        


  
    
      
    
    
      validate(format, data)



        
          
        

    

  


  

Validates data against the specified format.
Non-string data always passes. Unknown format values pass by default.
Examples
iex> JSONSchex.Formats.validate("email", "user@example.com")
:ok

iex> JSONSchex.Formats.validate("email", "not-an-email")
{:error, %JSONSchex.Types.ErrorContext{contrast: "email", input: "not-an-email"}}

iex> JSONSchex.Formats.validate("email", 123)
:ok

  


        

      


  

    
JSONSchex.Formats.DateTime 
    



      
Validates RFC 3339 date-time and time formats.

      


      
        Summary


  
    Functions
  


    
      
        valid?(data)

      


    


    
      
        valid_time?(data)

      


    





      


      
        Functions


        


  
    
      
    
    
      valid?(data)



        
          
        

    

  


  


  



  
    
      
    
    
      valid_time?(data)



        
          
        

    

  


  


  


        

      


  

    
JSONSchex.Formats.Email 
    



      
Validates email format according to RFC 5322 (Addr-Spec).
Includes support for quoted strings in local part and IP literals in domain.

      


      
        Summary


  
    Functions
  


    
      
        valid?(data)

      


    


    
      
        valid_idn?(data)

      


    





      


      
        Functions


        


  
    
      
    
    
      valid?(data)



        
          
        

    

  


  


  



  
    
      
    
    
      valid_idn?(data)



        
          
        

    

  


  


  


        

      


  

    
JSONSchex.Formats.Hostname 
    



      
Validates "hostname" format according to RFC 1123.

      


      
        Summary


  
    Functions
  


    
      
        valid?(data)

      


    


    
      
        valid_idn?(data)

      


    





      


      
        Functions


        


  
    
      
    
    
      valid?(data)



        
          
        

    

  


  


  



  
    
      
    
    
      valid_idn?(data)



        
          
        

    

  


  


  


        

      


  

    
JSONSchex.Formats.IP 
    



      
Validates ipv4 and ipv6 formats.

      


      
        Summary


  
    Functions
  


    
      
        valid_ipv4?(data)

      


        Validates an IPv4 address in dotted-decimal notation.



    


    
      
        valid_ipv6?(data)

      


        Validates an IPv6 address using Erlang's :inet.parse_ipv6_address/1.



    





      


      
        Functions


        


  
    
      
    
    
      valid_ipv4?(data)



        
          
        

    

  


  

      

          @spec valid_ipv4?(binary()) :: boolean()


      


Validates an IPv4 address in dotted-decimal notation.
Rejects leading zeros (e.g., "01.02.03.04"), values > 255,
and non-numeric characters. Uses pure binary pattern matching
for maximum performance — no regex, no String.split, no String.to_integer.

  



  
    
      
    
    
      valid_ipv6?(data)



        
          
        

    

  


  

      

          @spec valid_ipv6?(binary()) :: boolean()


      


Validates an IPv6 address using Erlang's :inet.parse_ipv6_address/1.
Rejects addresses containing a zone ID (%), which is not allowed
by the JSON Schema specification.

  


        

      


  

    
JSONSchex.Formats.Regex 
    



      
Validates regex format according to strict ECMA-262.

      


      
        Summary


  
    Functions
  


    
      
        valid?(data)

      


    





      


      
        Functions


        


  
    
      
    
    
      valid?(data)



        
          
        

    

  


  


  


        

      


  

    
JSONSchex.Formats.URITemplate 
    



      
Validates uri-template format according to RFC 6570.

      


      
        Summary


  
    Functions
  


    
      
        valid?(data)

      


    





      


      
        Functions


        


  
    
      
    
    
      valid?(data)



        
          
        

    

  


  


  


        

      


  

    
JSONSchex.ScopeScanner 
    



      
Scans a raw schema tree to discover all $id, $anchor, and $dynamicAnchor
definitions, resolving them against parent base URIs to build a registry of
absolute URI → raw schema mappings.
The resulting registry is used by JSONSchex.Compiler to populate the defs
field in the compiled Schema, enabling reference resolution during validation.
Examples
iex> schema = %{
...>   "$id" => "https://example.com/schema",
...>   "$defs" => %{
...>     "user" => %{"$id" => "user", "type" => "object"}
...>   }
...> }
iex> registry = JSONSchex.ScopeScanner.scan(schema)
iex> Map.has_key?(registry, "https://example.com/schema")
true
iex> Map.has_key?(registry, "https://example.com/user")
true

      


      
        Summary


  
    Functions
  


    
      
        scan(schema)

      


        Scans a raw schema and returns a tuple {registry, refs} where



    


    
      
        scan_all(document, base_uri \\ nil)

      


        Scans every map/list node in a containing document for JSON Schema resource
identifiers and references.



    





      


      
        Functions


        


  
    
      
    
    
      scan(schema)



        
          
        

    

  


  

Scans a raw schema and returns a tuple {registry, refs} where:
	registry is a map of {absolute_uri => raw_schema}.
	refs is a MapSet of explicitly defined references.


  



    

  
    
      
    
    
      scan_all(document, base_uri \\ nil)



        
          
        

    

  


  

Scans every map/list node in a containing document for JSON Schema resource
identifiers and references.
This is intentionally broader than scan/1: fragment compilation may receive
an OpenAPI document whose schema objects live under arbitrary paths such as
components.schemas or paths.*.requestBody.content.*.schema.

  


        

      


  

    
JSONSchex.URIUtil 
    



      
Utilities for URI resolution and manipulation.

      


      
        Summary


  
    Functions
  


    
      
        fragment(uri)

      


        Returns only the fragment portion of a URI or reference, without the leading #.



    


    
      
        local_ref(fragment)

      


        Converts a fragment into a local reference string.



    


    
      
        remote_ref?(arg1)

      


        Checks if a reference string represents a remote URI (http or https).



    


    
      
        resolve(base, uri)

      


        Resolves a relative URI against a base URI.
Safely handles cases where URIs are invalid or nil.



    


    
      
        split_fragment(uri)

      


        Splits a URI or reference into {base, fragment}.



    


    
      
        with_fragment(base, fragment)

      


        Joins a base URI and fragment into a URI reference.



    





      


      
        Functions


        


  
    
      
    
    
      fragment(uri)



        
          
        

    

  


  

      

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


      


Returns only the fragment portion of a URI or reference, without the leading #.
Examples
iex> JSONSchex.URIUtil.fragment("https://example.com/schema#meta")
"meta"

iex> JSONSchex.URIUtil.fragment("#/$defs/foo")
"/$defs/foo"

iex> JSONSchex.URIUtil.fragment("https://example.com/schema")
nil

  



  
    
      
    
    
      local_ref(fragment)



        
          
        

    

  


  

      

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


      


Converts a fragment into a local reference string.
The fragment should be provided without the leading #. Passing nil returns "#".
Examples
iex> JSONSchex.URIUtil.local_ref("meta")
"#meta"

iex> JSONSchex.URIUtil.local_ref("/$defs/foo")
"#/$defs/foo"

iex> JSONSchex.URIUtil.local_ref(nil)
"#"

  



  
    
      
    
    
      remote_ref?(arg1)



        
          
        

    

  


  

      

          @spec remote_ref?(String.t()) :: boolean()


      


Checks if a reference string represents a remote URI (http or https).
Examples
iex> JSONSchex.URIUtil.remote_ref?("https://example.com/schema.json")
true

iex> JSONSchex.URIUtil.remote_ref?("http://example.com/schema.json")
true

iex> JSONSchex.URIUtil.remote_ref?("#/definitions/user")
false

iex> JSONSchex.URIUtil.remote_ref?("urn:uuid:12345")
false

  



  
    
      
    
    
      resolve(base, uri)



        
          
        

    

  


  

      

          @spec resolve(String.t() | nil, String.t() | nil) :: String.t() | nil


      


Resolves a relative URI against a base URI.
Safely handles cases where URIs are invalid or nil.
If merging fails (e.g. invalid URI format), it falls back to returning the child URI
(or the base if child is nil).
Examples
iex> JSONSchex.URIUtil.resolve("https://example.com/schema.json", "user.json")
"https://example.com/user.json"

iex> JSONSchex.URIUtil.resolve("https://example.com/schemas/", "#/definitions/user")
"https://example.com/schemas/#/definitions/user"

iex> JSONSchex.URIUtil.resolve(nil, "https://example.com/schema.json")
"https://example.com/schema.json"

  



  
    
      
    
    
      split_fragment(uri)



        
          
        

    

  


  

      

          @spec split_fragment(String.t()) :: {String.t(), String.t() | nil}


      


Splits a URI or reference into {base, fragment}.
The fragment is returned without the leading #. If no fragment is present,
the second element is nil. An empty fragment ("#") is also normalized to nil.
Examples
iex> JSONSchex.URIUtil.split_fragment("https://example.com/schema")
{"https://example.com/schema", nil}

iex> JSONSchex.URIUtil.split_fragment("https://example.com/schema#meta")
{"https://example.com/schema", "meta"}

iex> JSONSchex.URIUtil.split_fragment("#/$defs/foo")
{"", "/$defs/foo"}

iex> JSONSchex.URIUtil.split_fragment("https://example.com/schema#")
{"https://example.com/schema", nil}

  



  
    
      
    
    
      with_fragment(base, fragment)



        
          
        

    

  


  

      

          @spec with_fragment(String.t(), String.t() | nil) :: String.t()


      


Joins a base URI and fragment into a URI reference.
The fragment should be provided without the leading #. Passing nil returns
the base unchanged.
Examples
iex> JSONSchex.URIUtil.with_fragment("https://example.com/schema", "meta")
"https://example.com/schema#meta"

iex> JSONSchex.URIUtil.with_fragment("https://example.com/schema", "/$defs/foo")
"https://example.com/schema#/$defs/foo"

iex> JSONSchex.URIUtil.with_fragment("https://example.com/schema", nil)
"https://example.com/schema"

  


        

      


  

    
JSONSchex.Draft202012.Dialect 
    



      
Draft 2020-12 dialect helpers for built-in dialect recognition and
$vocabulary resolution.
This module centralizes the Draft 2020-12-specific pieces that were previously
embedded in the generic compiler flow:
	recognition of the canonical Draft 2020-12 meta-schema URI
	default active vocabularies for the built-in Draft 2020-12 dialect
	extraction of enabled vocabularies from a meta-schema's $vocabulary
	validation of required vocabularies against the implementation capability set
	built-in dialect resolution for compiler delegation

It is intentionally small and data-oriented so generic compiler code can
delegate draft-specific decisions here.
Examples
iex> JSONSchex.Draft202012.Dialect.builtin_schema_uri()
"https://json-schema.org/draft/2020-12/schema"

iex> JSONSchex.Draft202012.Dialect.builtin_schema?(%{"$schema" => "https://json-schema.org/draft/2020-12/schema"})
true

iex> JSONSchex.Draft202012.Dialect.enabled_vocabularies(%{
...>   "$vocabulary" => %{
...>     "https://json-schema.org/draft/2020-12/vocab/core" => true,
...>     "https://json-schema.org/draft/2020-12/vocab/format-annotation" => false
...>   }
...> })
["https://json-schema.org/draft/2020-12/vocab/core",
 "https://json-schema.org/draft/2020-12/vocab/format-annotation"]

iex> JSONSchex.Draft202012.Dialect.resolve_builtin(%{"$schema" => "https://json-schema.org/draft/2020-12/schema"})
{:ok,
 ["https://json-schema.org/draft/2020-12/vocab/core",
  "https://json-schema.org/draft/2020-12/vocab/applicator",
  "https://json-schema.org/draft/2020-12/vocab/validation",
  "https://json-schema.org/draft/2020-12/vocab/unevaluated",
  "https://json-schema.org/draft/2020-12/vocab/format-annotation",
  "https://json-schema.org/draft/2020-12/vocab/content",
  "https://json-schema.org/draft/2020-12/vocab/meta-data"]}

iex> JSONSchex.Draft202012.Dialect.resolve_builtin(%{"$schema" => "https://example.com/custom"})
nil

      


      
        Summary


  
    Functions
  


    
      
        base_uri()

      


        Returns the canonical base URI for Draft 2020-12 resources.



    


    
      
        builtin_schema?(arg1)

      


        Returns true when the given schema declares the canonical built-in
Draft 2020-12 meta-schema URI.



    


    
      
        builtin_schema_uri()

      


        Returns the canonical built-in Draft 2020-12 meta-schema URI.



    


    
      
        default_active_vocabularies()

      


        Returns the default active vocabularies for the built-in Draft 2020-12
dialect.



    


    
      
        enabled_vocabularies(arg1, defaults)

      


        Returns the enabled vocabularies for a schema.



    


    
      
        resolve_builtin(schema)

      


        Resolves the built-in Draft 2020-12 dialect for a schema.



    


    
      
        supported_vocabularies()

      


        Returns the full set of vocabularies supported by the implementation for
Draft 2020-12 vocabulary validation.



    


    
      
        validate_required_vocabularies(arg1)

      


        Validates that all required vocabularies declared by the schema are supported.



    


    
      
        vocabulary_supported?(uri)

      


        Returns true if the given vocabulary URI is supported by the implementation.



    





      


      
        Functions


        


  
    
      
    
    
      base_uri()



        
          
        

    

  


  

      

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


      


Returns the canonical base URI for Draft 2020-12 resources.

  



  
    
      
    
    
      builtin_schema?(arg1)



        
          
        

    

  


  

      

          @spec builtin_schema?(map()) :: boolean()


      


Returns true when the given schema declares the canonical built-in
Draft 2020-12 meta-schema URI.

  



  
    
      
    
    
      builtin_schema_uri()



        
          
        

    

  


  

      

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


      


Returns the canonical built-in Draft 2020-12 meta-schema URI.

  



  
    
      
    
    
      default_active_vocabularies()



        
          
        

    

  


  

      

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


      


Returns the default active vocabularies for the built-in Draft 2020-12
dialect.
This excludes format-assertion, matching the standard Draft 2020-12
behavior.

  



  
    
      
    
    
      enabled_vocabularies(arg1, defaults)



        
          
        

    

  


  

      

          @spec enabled_vocabularies(map(), [String.t()]) :: [String.t()]


      


Returns the enabled vocabularies for a schema.
If the schema declares $vocabulary, required vocabularies are always
included, and optional vocabularies are included only when they are supported
by the implementation. If $vocabulary is absent, the provided defaults are
returned unchanged.

  



  
    
      
    
    
      resolve_builtin(schema)



        
          
        

    

  


  

      

          @spec resolve_builtin(map()) :: {:ok, [String.t()]} | nil


      


Resolves the built-in Draft 2020-12 dialect for a schema.
Returns {:ok, vocabularies} when the schema declares the canonical built-in
Draft 2020-12 meta-schema URI, otherwise returns nil.

  



  
    
      
    
    
      supported_vocabularies()



        
          
        

    

  


  

      

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


      


Returns the full set of vocabularies supported by the implementation for
Draft 2020-12 vocabulary validation.

  



  
    
      
    
    
      validate_required_vocabularies(arg1)



        
          
        

    

  


  

      

          @spec validate_required_vocabularies(map()) ::
  :ok | {:error, JSONSchex.Types.Error.t()}


      


Validates that all required vocabularies declared by the schema are supported.
Returns :ok when valid, otherwise returns a structured
:unsupported_vocabulary error.

  



  
    
      
    
    
      vocabulary_supported?(uri)



        
          
        

    

  


  

      

          @spec vocabulary_supported?(String.t()) :: boolean()


      


Returns true if the given vocabulary URI is supported by the implementation.

  


        

      


  

    
JSONSchex.Draft202012.Schemas 
    



      
Provides built-in JSON Schema resources bundled directly in the module.
This module embeds the canonical Draft 2020-12 meta-schema family as Elixir
maps, avoiding runtime file reads and JSON decoding. It also exposes a
compiled defs registry so built-in $ref and $dynamicRef targets can
participate in normal runtime resolution.
The public API is intentionally small:
	fetch/1 returns {:ok, schema_map} or :error
	known_uri?/1 reports whether a URI is bundled
	compiled_defs/1 returns a compiled defs registry for the built-in family


      


      
        Summary


  
    Functions
  


    
      
        compiled_defs(uri)

      


        Returns the compiled defs registry for the built-in schema family containing
the given URI.



    


    
      
        fetch(uri)

      


        Fetches a bundled schema by canonical URI.



    


    
      
        known_uri?(uri)

      


        Returns true if the given URI is bundled with the library.



    





      


      
        Functions


        


  
    
      
    
    
      compiled_defs(uri)



        
          
        

    

  


  

      

          @spec compiled_defs(String.t()) :: map() | nil


      


Returns the compiled defs registry for the built-in schema family containing
the given URI.
The returned map includes:
	each built-in resource under its canonical absolute URI
	all compiled defs discovered within each resource
	all $anchor and $dynamicAnchor absolute entries discovered by scanning
the raw built-in resources

This allows built-in schemas to behave like a normal compiled defs registry
during $ref and $dynamicRef resolution.

  



  
    
      
    
    
      fetch(uri)



        
          
        

    

  


  

      

          @spec fetch(String.t()) :: {:ok, map()} | :error


      


Fetches a bundled schema by canonical URI.
Returns {:ok, map} when the URI is known, otherwise returns :error.
Examples
iex> {:ok, schema} = JSONSchex.Draft202012.Schemas.fetch("https://json-schema.org/draft/2020-12/schema")
iex> is_map(schema)
true

iex> JSONSchex.Draft202012.Schemas.fetch("https://example.com/custom")
:error

  



  
    
      
    
    
      known_uri?(uri)



        
          
        

    

  


  

      

          @spec known_uri?(String.t()) :: boolean()


      


Returns true if the given URI is bundled with the library.
Examples
iex> JSONSchex.Draft202012.Schemas.known_uri?("https://json-schema.org/draft/2020-12/schema")
true

iex> JSONSchex.Draft202012.Schemas.known_uri?("https://example.com/custom")
false

  


        

      


  

    
JSONSchex.Draft202012.Vocabulary 
    



      
Maps JSON Schema keywords to their Draft 2020-12 vocabulary URIs and defines
both the full supported vocabulary set and the built-in Draft 2020-12 default
active vocabulary set.
Used by JSONSchex.Compiler to check whether a keyword is allowed based on the
active vocabulary set, and to resolve $vocabulary declarations.
Examples
iex> JSONSchex.Draft202012.Vocabulary.keyword("type")
"https://json-schema.org/draft/2020-12/vocab/validation"

iex> JSONSchex.Draft202012.Vocabulary.keyword("properties")
"https://json-schema.org/draft/2020-12/vocab/applicator"

iex> JSONSchex.Draft202012.Vocabulary.keyword("unknown")
nil

      


      
        Summary


  
    Functions
  


    
      
        defaults()

      


        Returns the full list of vocabularies supported by JSONSchex.



    


    
      
        draft2020_12_defaults()

      


        Returns the built-in default active vocabularies for the standard Draft 2020-12
dialect.



    


    
      
        format_annotation()

      


        Returns the format-annotation vocabulary URI.



    


    
      
        format_assertion()

      


        Returns the format-assertion vocabulary URI.



    


    
      
        keyword(arg1)

      


        Returns the vocabulary URI for a given JSON Schema keyword, or nil if unknown.



    





      


      
        Functions


        


  
    
      
    
    
      defaults()



        
          
        

    

  


  

      

          @spec defaults() :: list()


      


Returns the full list of vocabularies supported by JSONSchex.
This is the implementation capability set used when validating required
$vocabulary declarations.

  



  
    
      
    
    
      draft2020_12_defaults()



        
          
        

    

  


  

      

          @spec draft2020_12_defaults() :: list()


      


Returns the built-in default active vocabularies for the standard Draft 2020-12
dialect.
This excludes format-assertion, which is not enabled by default for the
standard Draft 2020-12 dialect.

  



  
    
      
    
    
      format_annotation()



        
          
        

    

  


  

Returns the format-annotation vocabulary URI.

  



  
    
      
    
    
      format_assertion()



        
          
        

    

  


  

Returns the format-assertion vocabulary URI.

  



  
    
      
    
    
      keyword(arg1)



        
          
        

    

  


  

Returns the vocabulary URI for a given JSON Schema keyword, or nil if unknown.

  


        

      


  

    
JSONSchex.Ref.Error exception
    



      
Error returned by JSONSchex.Ref.resolve_selected/2.
Fields:
	:kind — machine-readable error kind
	:path — path to the selected node containing $ref
	:ref — original $ref value when available
	:uri — resolved URI/reference when available
	:reason — loader, pointer, or validation detail


      


      
        Summary


  
    Types
  


    
      
        kind()

      


    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      kind()



        
          
        

    

  


  

      

          @type kind() ::
  :missing_select
  | :invalid_select
  | :invalid_ref_value
  | :missing_base_uri
  | :missing_loader
  | :missing_external_document
  | :missing_target
  | :cycle_detected
  | :invalid_loader_response


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %JSONSchex.Ref.Error{
  __exception__: true,
  kind: kind(),
  path: list(),
  reason: term(),
  ref: term(),
  uri: String.t() | nil
}


      



  


        

      


  OEBPS/dist/epub-4WIP524F.js
(()=>{var s=document.querySelector.bind(document),o=document.querySelectorAll.bind(document);function r(e){document.readyState!=="loading"?e():document.addEventListener("DOMContentLoaded",e)}var l="hll";window.addEventListener("exdoc:loaded",t);function t(){o("[data-group-id]").forEach(e=>{e.addEventListener("mouseenter",i),e.addEventListener("mouseleave",i)})}function i(e){let n=e.currentTarget,a=e.type==="mouseenter",c=n.getAttribute("data-group-id");n.parentElement.querySelectorAll(`[data-group-id="${c}"]`).forEach(u=>{u.classList.toggle(l,a)})}r(()=>{t()});})();




