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    Backplane.JsonSchema

JSON Schema Draft 2020-12 and Draft 7 AST compiler and validator for Backplane.
Features
	Strict Dialect Support: Draft 2020-12 (MCP tool input schema standard) and Draft 7.
	Fail-Closed & Offline: In-memory embedded meta-schemas; no external network resolution during validation.
	AST Compilation: Schemas compile into structured %Backplane.JsonSchema.Types.Schema{} structs with indexed scope fragments.
	Clear Error Formatting: Standard error tuples and human-readable formatting via Backplane.JsonSchema.format_error/1.

Installation
Add :backplane_json_schema to your dependencies:
def deps do
  [
    {:backplane_json_schema, "~> 1.10"}
  ]
end
Usage
schema = %{
  "type" => "object",
  "properties" => %{
    "name" => %{"type" => "string"},
    "age" => %{"type" => "integer", "minimum" => 0}
  },
  "required" => ["name"]
}

# Compile schema
{:ok, compiled} = Backplane.JsonSchema.compile(schema)

# Validate payload
:ok = Backplane.JsonSchema.validate(compiled, %{"name" => "Alice", "age" => 30})

# Invalid payload returns errors
{:error, errors} = Backplane.JsonSchema.validate(compiled, %{"age" => -5})
formatted = Backplane.JsonSchema.format_error(hd(errors))
License
Apache-2.0


  

    
Backplane.JsonSchema 
    



      
JSON Schema Draft 2020-12 and Draft 7 validator for Elixir.
Compile a schema once, then validate data against it repeatedly:
iex> schema = %{"type" => "integer", "minimum" => 10}
iex> {:ok, compiled} = Backplane.JsonSchema.compile(schema)
iex> Backplane.JsonSchema.validate(compiled, 15)
:ok
iex> {:error, [error]} = Backplane.JsonSchema.validate(compiled, 5)
iex> error.rule
:minimum
iex> Backplane.JsonSchema.format_error(error)
"Value 5 is less than minimum 10"
With format assertion:
iex> schema = %{"type" => "string", "format" => "email"}
iex> {:ok, compiled} = Backplane.JsonSchema.compile(schema, format_assertion: true)
iex> Backplane.JsonSchema.validate(compiled, "user@example.com")
:ok
iex> {:error, [error]} = Backplane.JsonSchema.validate(compiled, "not-an-email")
iex> error.rule
:format
iex> Backplane.JsonSchema.format_error(error)
~s(Invalid email format: "not-an-email")
For compile-time schema embedding, see:
	Backplane.JsonSchema.Schema for the compile!/2 macro
	Backplane.JsonSchema.Sigil for the ~X sigil

use Backplane.JsonSchema imports the ~X sigil as a convenience.

      


      
        Summary


  
    Functions
  


    
      
        __using__(opts)

      


        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.



    





      


      
        Functions


        


  
    
      
    
    
      __using__(opts)


        (macro)


    

  


  

Imports the ~X sigil for compile-time schema literals.
For the explicit API, use Backplane.JsonSchema.Sigil directly.

  



  
    
      
    
    
      bundle_fragment(document, opts)



    

  


  

      

          @spec bundle_fragment(map() | boolean(), keyword()) ::
  {:ok, map() | boolean()} | {:error, Backplane.JsonSchema.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 $defs value must be a map; otherwise bundling returns an
invalid_defs error instead of replacing it.
When an anchor can only be discovered through opaque containing-document data,
a unique declaration is treated as the anchor target because Backplane.JsonSchema has no
domain-specific knowledge of containers such as OpenAPI components or extensions.
Multiple distinct locations declaring the same anchor are reported as an
ambiguous_anchor error. The loader is not invoked for any ambiguous candidate.
Examples
iex> document = %{
...>   "components" => %{"schemas" => %{"Name" => %{"type" => "string"}}},
...>   "schema" => %{"$ref" => "#/components/schemas/Name"}
...> }
iex> {:ok, bundled} = Backplane.JsonSchema.bundle_fragment(document, entry: "#/schema")
iex> {:ok, schema} = Backplane.JsonSchema.compile(bundled)
iex> Backplane.JsonSchema.validate(schema, "Ada")
:ok

  



    

  
    
      
    
    
      compile(schema, opts \\ [])



    

  


  

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 — Explicitly enable format validation (default: false); an active Draft 2020-12 format-assertion vocabulary also enables it.
	:content_assertion — Enable strict content vocabulary validation (default: false)
	:draft — "draft7" or "draft2020_12" (strings, not atoms). Recognized root $schema URIs select the draft automatically; a conflicting option returns {:error, %Backplane.JsonSchema.Types.Error{rule: :draft_conflict}}. Without either, Draft 2020-12 is the default. Custom $schema URIs do not select a draft.

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

iex> {:ok, schema} = Backplane.JsonSchema.compile(%{"type" => "string", "format" => "email"}, format_assertion: true)
iex> Backplane.JsonSchema.validate(schema, "test@example.com")
:ok

  



  
    
      
    
    
      compile_fragment(document, opts)



    

  


  

      

          @spec compile_fragment(map() | boolean(), keyword()) ::
  {:ok, Backplane.JsonSchema.Types.Schema.t()}
  | {:error, Backplane.JsonSchema.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.
Draft 7 entry contexts follow ancestor $id resources: pointer lookup uses the
owning resource's raw schema, while discovery still scans the containing document.
Without a new resource boundary, the containing document remains the pointer root.
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 — Explicitly enable format validation (default: false); an active Draft 2020-12 format-assertion vocabulary also enables it.
	:content_assertion — Enable strict content vocabulary validation (default: false)
	:draft — "draft7" or "draft2020_12" (strings, not atoms). A recognized $schema at the containing document's root selects the draft and must agree with this option. Otherwise the option selects the draft; if neither selects a draft, Draft 2020-12 is the default.

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} = Backplane.JsonSchema.compile_fragment(document, entry: "#/schema")
iex> Backplane.JsonSchema.validate(schema, "Ada")
:ok
iex> {:error, [%{rule: :type}]} = Backplane.JsonSchema.validate(schema, 123)

iex> document = %{"schema" => %{"type" => "integer"}}
iex> {:ok, schema} = Backplane.JsonSchema.compile_fragment(document, entry: "/api/openapi.yaml#/schema")
iex> Backplane.JsonSchema.validate(schema, 42)
:ok

  



  
    
      
    
    
      format_error(error)



    

  


  

      

          @spec format_error(Backplane.JsonSchema.Types.Error.t()) :: String.t()


      


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

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

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

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

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

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

  



  
    
      
    
    
      validate(schema, data)



    

  


  

      

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


      


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

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

  


        

      


  

    
Backplane.JsonSchema.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} = Backplane.JsonSchema.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 while preserving its surrounding reference context.



    





      


      
        Functions


        


  
    
      
    
    
      bundle_fragment(document, opts)



    

  


  

      

          @spec bundle_fragment(map() | boolean(), keyword()) ::
  {:ok, map() | boolean()} | {:error, Backplane.JsonSchema.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 Backplane.JsonSchema.compile/2 for options and usage.

  



  
    
      
    
    
      compile_fragment(document, opts)



    

  


  

      

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


      


Compiles a JSON Schema fragment while preserving its surrounding reference context.
Draft 7 entries inherit ancestor $id bases for node compilation. Discovery
retains the containing document and retrieval base, while JSON Pointer lookup
uses the entry's owning resource, or the containing document if no new resource
is declared.

  


        

      


  

    
Backplane.JsonSchema.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} = Backplane.JsonSchema.Compiler.ECMARegex.compile("\p{Letter}")
iex> Regex.match?(regex, "a")
true

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

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

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

  


        

      


  

    
Backplane.JsonSchema.Compiler.Predicates 
    



      
Pure predicates for JSON Schema validation constraints.
Functions return :ok or {:error, context}. Non-applicable data types
pass validation (e.g., pattern checking on non-strings). Regex engine errors
abort validation rather than returning an invertible schema mismatch.

      


      
        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, returning an error for malformed UTF-8.



    


    
      
        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, returning an error for malformed UTF-8.



    


    
      
        check_min_properties(data, min)

      


        Checks minProperties.



    


    
      
        check_minimum(data, min)

      


        Checks minimum.



    


    
      
        check_multiple_of(data, factor)

      


        Checks multipleOf.



    


    
      
        check_pattern(data, regex, path \\ [])

      


        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, returning an error for malformed UTF-8.

  



  
    
      
    
    
      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, returning an error for malformed UTF-8.

  



  
    
      
    
    
      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, path \\ [])



    

  


  

      

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


      


Checks pattern.

  



  
    
      
    
    
      check_type(data, types)



    

  


  

      

          @spec check_type(term(), String.t() | [String.t()]) ::
  :ok | {:error, Backplane.JsonSchema.Types.ErrorContext.t()}


      


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

  



  
    
      
    
    
      check_unique_items(data, arg2)



    

  


  

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

  


        

      


  

    
Backplane.JsonSchema.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.

  


        

      


  

    
Backplane.JsonSchema.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> Backplane.JsonSchema.Draft202012.Dialect.builtin_schema_uri()
"https://json-schema.org/draft/2020-12/schema"

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

iex> Backplane.JsonSchema.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> Backplane.JsonSchema.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> Backplane.JsonSchema.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, Backplane.JsonSchema.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.

  


        

      


  

    
Backplane.JsonSchema.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, $anchor, and $dynamicAnchor entries discovered while
compiling each resource

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} = Backplane.JsonSchema.Draft202012.Schemas.fetch("https://json-schema.org/draft/2020-12/schema")
iex> is_map(schema)
true

iex> Backplane.JsonSchema.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> Backplane.JsonSchema.Draft202012.Schemas.known_uri?("https://json-schema.org/draft/2020-12/schema")
true

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

  


        

      


  

    
Backplane.JsonSchema.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 Backplane.JsonSchema.Compiler to check whether a keyword is allowed based on the
active vocabulary set, and to resolve $vocabulary declarations.
Examples
iex> Backplane.JsonSchema.Draft202012.Vocabulary.keyword("type")
"https://json-schema.org/draft/2020-12/vocab/validation"

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

iex> Backplane.JsonSchema.Draft202012.Vocabulary.keyword("unknown")
nil

      


      
        Summary


  
    Functions
  


    
      
        defaults()

      


        Returns the full list of vocabularies supported by Backplane.JsonSchema.



    


    
      
        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 Backplane.JsonSchema.
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.

  


        

      


  

    
Backplane.JsonSchema.Draft7.Dialect 
    



      
Identifies the Draft 7 meta-schema and the keywords defined by that draft.
Draft 7 predates $vocabulary, so it uses a keyword set rather than the
Draft 2020-12 vocabulary URI map.

      


      
        Summary


  
    Functions
  


    
      
        base_uri()

      


        Returns the Draft 7 meta-schema URI without a fragment.



    


    
      
        builtin_schema?(arg1)

      


        Recognizes the canonical Draft 7 meta-schema URI, with or without #.



    


    
      
        keyword?(keyword)

      


        Returns whether a keyword belongs to Draft 7. Unknown keywords are annotations.



    


    
      
        schema_uri()

      


        Returns the canonical Draft 7 meta-schema URI.



    





      


      
        Functions


        


  
    
      
    
    
      base_uri()



    

  


  

Returns the Draft 7 meta-schema URI without a fragment.

  



  
    
      
    
    
      builtin_schema?(arg1)



    

  


  

Recognizes the canonical Draft 7 meta-schema URI, with or without #.

  



  
    
      
    
    
      keyword?(keyword)



    

  


  

Returns whether a keyword belongs to Draft 7. Unknown keywords are annotations.

  



  
    
      
    
    
      schema_uri()



    

  


  

Returns the canonical Draft 7 meta-schema URI.

  


        

      


  

    
Backplane.JsonSchema.Draft7.Schemas 
    



      
Provides the canonical Draft 7 meta-schema and its compiled reference registry.
The canonical meta-schema is embedded as an Elixir map, so resolving built-in
references does not read files or decode JSON at runtime.

      


      
        Summary


  
    Functions
  


    
      
        compiled_defs(uri, opts \\ [])

      


        Returns compiled resources for a Draft 7 meta-schema reference.



    


    
      
        fetch(uri)

      


        Returns the bundled Draft 7 meta-schema for its canonical URI.



    





      


      
        Functions


        


    

  
    
      
    
    
      compiled_defs(uri, opts \\ [])



    

  


  

Returns compiled resources for a Draft 7 meta-schema reference.
The :format_assertion and :content_assertion options default to false.
Both canonical URI forms share the same cache for each boolean option pair.

  



  
    
      
    
    
      fetch(uri)



    

  


  

      

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


      


Returns the bundled Draft 7 meta-schema for its canonical URI.

  


        

      


  

    
Backplane.JsonSchema.ErrorFormatter 
    



      
Formats Backplane.JsonSchema.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.

  


        

      


  

    
Backplane.JsonSchema.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> Backplane.JsonSchema.Formats.validate("email", "user@example.com")
:ok

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

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

  


        

      


  

    
Backplane.JsonSchema.Formats.DateTime 
    



      
Validates RFC 3339 date-time and time formats.

      


      
        Summary


  
    Functions
  


    
      
        valid?(data)

      


    


    
      
        valid_time?(data)

      


    





      


      
        Functions


        


  
    
      
    
    
      valid?(data)



    

  


  


  



  
    
      
    
    
      valid_time?(data)



    

  


  


  


        

      


  

    
Backplane.JsonSchema.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)



    

  


  


  


        

      


  

    
Backplane.JsonSchema.Formats.Hostname 
    



      
Validates "hostname" format according to RFC 1123.

      


      
        Summary


  
    Functions
  


    
      
        valid?(data)

      


    


    
      
        valid_idn?(data)

      


    





      


      
        Functions


        


  
    
      
    
    
      valid?(data)



    

  


  


  



  
    
      
    
    
      valid_idn?(data)



    

  


  


  


        

      


  

    
Backplane.JsonSchema.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.

  


        

      


  

    
Backplane.JsonSchema.Formats.Regex 
    



      
Validates regex format according to strict ECMA-262.

      


      
        Summary


  
    Functions
  


    
      
        valid?(data)

      


    





      


      
        Functions


        


  
    
      
    
    
      valid?(data)



    

  


  


  


        

      


  

    
Backplane.JsonSchema.Formats.URITemplate 
    



      
Validates uri-template format according to RFC 6570.

      


      
        Summary


  
    Functions
  


    
      
        valid?(data)

      


    





      


      
        Functions


        


  
    
      
    
    
      valid?(data)



    

  


  


  


        

      


  

    
Backplane.JsonSchema.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 Backplane.JsonSchema 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, Backplane.JsonSchema.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} = Backplane.JsonSchema.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} = Backplane.JsonSchema.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"}

  


        

      


  

    
Backplane.JsonSchema.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 Backplane.JsonSchema.Schema
iex> schema = Backplane.JsonSchema.Schema.compile!(%{"type" => "integer", "minimum" => 10})
iex> Backplane.JsonSchema.validate(schema, 10)
:ok

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

      


      
        Summary


  
    Functions
  


    
      
        compile!(schema_ast, opts_ast \\ [])

      


        Compiles a static schema literal at compile time and embeds the compiled
Backplane.JsonSchema.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
Backplane.JsonSchema.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
Backplane.JsonSchema.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 Backplane.JsonSchema.compile/2:
	:loader — (uri -> {:ok, map()} | {:error, term()}) for remote $ref schemas

	:base_uri — Starting base URI for resolving relative references
	:format_assertion — Explicitly enable format validation (default: false); an active Draft 2020-12 format-assertion vocabulary also enables it.
	:content_assertion — Enable strict content vocabulary validation (default: false)
	:draft — Use "draft7" or "draft2020_12" (strings, not atoms). A recognized root $schema selects the draft when
this option is omitted; a conflicting option raises a compile error. Without either, Draft 2020-12 is the default.

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

iex> draft7 = Backplane.JsonSchema.Schema.compile!(%{"$schema" => "http://json-schema.org/draft-07/schema#", "items" => [%{"type" => "integer"}], "additionalItems" => false})
iex> Backplane.JsonSchema.validate(draft7, [1])
:ok
iex> match?({:error, [_ | _]}, Backplane.JsonSchema.validate(draft7, [1, 2]))
true

  



  
    
      
    
    
      compile_fragment!(document_ast, opts_ast)


        (macro)


    

  


  

Compiles a static JSON Schema fragment at compile time and embeds the compiled
Backplane.JsonSchema.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 Backplane.JsonSchema.Schema
iex> schema = Backplane.JsonSchema.Schema.compile_fragment!(
...>   %{"components" => %{"schemas" => %{"Name" => %{"type" => "string"}}}, "schema" => %{"$ref" => "#/components/schemas/Name"}},
...>   entry: "#/schema"
...> )
iex> Backplane.JsonSchema.validate(schema, "Alice")
:ok

  


        

      


  

    
Backplane.JsonSchema.ScopeScanner 
    



      
Scans raw schemas and containing documents to discover resource identifiers,
anchors, and local fragment references for the selected draft.
The resulting registry is used by Backplane.JsonSchema.Compiler to populate the defs
field in the compiled Schema, enabling reference resolution during validation.
Traversal is delegated to draft-specific scanners; Draft 2020-12 is the default.
Examples
iex> schema = %{
...>   "$id" => "https://example.com/schema",
...>   "$defs" => %{
...>     "user" => %{"$id" => "user", "type" => "object"}
...>   }
...> }
iex> {registry, _refs} = Backplane.JsonSchema.ScopeScanner.scan_schema(schema)
iex> Map.has_key?(registry, "https://example.com/schema")
true
iex> Map.has_key?(registry, "https://example.com/user")
true

      


      
        Summary


  
    Types
  


    
      
        contextual_scan_result()

      


    


    
      
        registry()

      


        Raw schema resources indexed by resolved URI.



    


    
      
        resource_contexts()

      


    


    
      
        scan_result()

      


        The resource registry and local fragment references from the initial traversal.



    





  
    Functions
  


    
      
        scan_document(document, base_uri \\ nil, opts \\ [])

      


        Scans maps and lists in a containing document for JSON Schema resource
identifiers and references.



    


    
      
        scan_schema(schema, opts \\ [])

      


        Scans a known JSON Schema through draft-recognized subschema locations.



    





      


      
        Types


        


  
    
      
    
    
      contextual_scan_result()



    

  


  

      

          @type contextual_scan_result() ::
  {registry(), MapSet.t(String.t()), resource_contexts()}


      



  



  
    
      
    
    
      registry()



    

  


  

      

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


      


Raw schema resources indexed by resolved URI.

  



  
    
      
    
    
      resource_contexts()



    

  


  

      

          @type resource_contexts() :: %{
  optional(String.t()) => %{raw: term(), source_id: String.t() | nil}
}


      



  



  
    
      
    
    
      scan_result()



    

  


  

      

          @type scan_result() :: {registry(), MapSet.t(String.t())}


      


The resource registry and local fragment references from the initial traversal.

  


        

      

      
        Functions


        


    

    

  
    
      
    
    
      scan_document(document, base_uri \\ nil, opts \\ [])



    

  


  

      

          @spec scan_document(term(), String.t() | nil, keyword()) ::
  scan_result() | contextual_scan_result()


      


Scans maps and lists in a containing document for JSON Schema resource
identifiers and references.
This is intentionally broader than scan_schema/1: fragment compilation may receive
an OpenAPI document whose schema objects live under arbitrary paths such as
components.schemas or paths.*.requestBody.content.*.schema.
The :draft option controls Draft 7 $ref sibling and newer-keyword handling.
Draft 7 filtering applies in schema context, not to arbitrary document names.
Schema context is inferred from keyword value shapes or inherited from schema
slots. The compiler also passes the selected entry's decoded :schema_path
so annotation-only entry schemas do not depend on inference. Draft 7 registers
$id resources and collects $ref fragments only; $anchor, $dynamicAnchor,
and $dynamicRef never contribute metadata, even in unclassified document maps.
Draft 7 also discovers resources inside explicitly referenced pointer targets,
retaining the containing document or embedded resource as the pointer root.
Ancestor resource identities on explicit pointer or selected-entry routes remain
addressable without traversing unrelated ignored siblings.
Draft 2020-12 scans every map/list node without requiring roles or a selected
schema path. The compiler's :with_resource_contexts option has the same
three-element result as scan_schema/2.

  



    

  
    
      
    
    
      scan_schema(schema, opts \\ [])



    

  


  

      

          @spec scan_schema(map() | boolean(), keyword()) ::
  scan_result() | contextual_scan_result()


      


Scans a known JSON Schema through draft-recognized subschema locations.
Returns a tuple {registry, refs} where:
	registry is a map of {absolute_uri => raw_schema}.
	refs is a MapSet of local fragment references found during the initial traversal.

The :draft option defaults to "draft2020_12". Use "draft7" to ignore
$ref siblings and newer-draft annotations and scan tuple additionalItems.
Both drafts honor :base_uri as the initial URI for resolving resource IDs;
omitting it retains the default nil base. Draft 7 also expands the registry
through explicitly referenced pointer targets, including targets in other
registered resources. Ancestor $id resources crossed by those pointers are
registered as fallback identities without traversing their unrelated siblings or
annotations. Ordinary discovery retains precedence, and no external schemas are
loaded. Pointers awaiting a newly discovered resource are retried only
when the registry grows. Additional discovery does not add root-document aliases
to refs.
The compiler's :with_resource_contexts option adds a third tuple element
mapping each registered target to its lexical resource root and source ID.
This provenance is retained during discovery rather than inferred from a
potentially overwritten canonical URI later.

  


        

      


  

    
Backplane.JsonSchema.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 Backplane.JsonSchema.
The sigil body is parsed as Elixir, not JSON, so the most ergonomic form is
an Elixir map or boolean literal.
Examples
iex> import Backplane.JsonSchema.Sigil, only: [sigil_X: 2]
iex> schema = ~X|%{"type" => "integer"}|
iex> Backplane.JsonSchema.validate(schema, 1)
:ok

iex> import Backplane.JsonSchema.Sigil, only: [sigil_X: 2]
iex> schema = ~X|%{"type" => "string", "format" => "email"}|f
iex> {:error, [_]} = Backplane.JsonSchema.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


  


        

      


  

    
Backplane.JsonSchema.Types 
    



      
Defines the core data structures used by Backplane.JsonSchema.

      




  

    
Backplane.JsonSchema.Types.Error 
    



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

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

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


      



  


        

      


  

    
Backplane.JsonSchema.Types.ErrorContext 
    



      
Structured detail carried by Backplane.JsonSchema.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 Backplane.JsonSchema.format_error/1 (or to_string/1) to turn an error into a
human-readable message rather than inspecting these fields directly.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Backplane.JsonSchema.Types.ErrorContext{
  contrast: term() | nil,
  error_detail: term() | nil,
  input: term() | nil
}


      



  


        

      


  

    
Backplane.JsonSchema.Types.Rule 
    



      
A single compiled validation step.
name identifies the runtime rule implementation and params carries the
serializable arguments consumed by Backplane.JsonSchema.Validator.Rules.apply/3.
Keyword variants can share a name and use draft-tagged parameters: Draft 7's
array-form items uses name: :items with params.draft: "draft7" internally.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

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


      



  


        

      


  

    
Backplane.JsonSchema.Types.Schema 
    



      
A compiled JSON Schema containing executable rules and reference metadata.
For registered reference targets, raw and local_refs describe the owning
resource's JSON Pointer root and cache, not necessarily the selected node.
Structural children inherit that reference context during validation.
dynamic_anchor retains the selected node's own $dynamicAnchor name,
independently of its owning resource.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

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


      



  


        

      


  

    
Backplane.JsonSchema.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, and resource-local pointer
cache) that changes as validation descends through $id boundaries.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Backplane.JsonSchema.Types.ValidationContext{
  local_refs: map(),
  raw: map() | nil,
  root_schema: Backplane.JsonSchema.Types.Schema.t(),
  scope_stack: [String.t()],
  source_id: String.t() | nil
}


      



  


        

      


  

    
Backplane.JsonSchema.URIUtil 
    



      
Utilities for URI resolution and manipulation.

      


      
        Summary


  
    Functions
  


    
      
        base(uri)

      


        Returns the URI or reference without its fragment.



    


    
      
        fragment(uri)

      


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



    


    
      
        join_fragment(base, fragment)

      


        Joins a fragment-free base URI and a fragment into a URI reference.



    


    
      
        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)

          deprecated

      


        Deprecated alias for join_fragment/2.



    





      


      
        Functions


        


  
    
      
    
    
      base(uri)



    

  


  

      

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


      


Returns the URI or reference without its fragment.
Removes the first literal # and everything after it, without decoding or
normalizing the URI. Fragment-only references return ""; a missing URI
remains nil, so absence is not confused with an explicitly empty reference.
Callers that require an empty resource key can normalize with base(uri) || "".
Examples
iex> Backplane.JsonSchema.URIUtil.base("https://example.com/schema#meta")
"https://example.com/schema"

iex> Backplane.JsonSchema.URIUtil.base("schema.json?version=1#/definitions/value")
"schema.json?version=1"

iex> Backplane.JsonSchema.URIUtil.base("urn:example:schema")
"urn:example:schema"

iex> Backplane.JsonSchema.URIUtil.base("#/definitions/value")
""

iex> Backplane.JsonSchema.URIUtil.base("")
""

iex> Backplane.JsonSchema.URIUtil.base(nil)
nil

  



  
    
      
    
    
      fragment(uri)



    

  


  

      

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


      


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

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

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

  



  
    
      
    
    
      join_fragment(base, fragment)



    

  


  

      

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


      


Joins a fragment-free base URI and a fragment into a URI reference.
The fragment should be provided without the leading #. Passing nil returns
the base unchanged; an empty fragment appends #. No URI parsing, encoding,
normalization, or replacement of an existing fragment is performed.
Examples
iex> Backplane.JsonSchema.URIUtil.join_fragment("https://example.com/schema", "meta")
"https://example.com/schema#meta"

iex> Backplane.JsonSchema.URIUtil.join_fragment("https://example.com/schema", "/$defs/foo")
"https://example.com/schema#/$defs/foo"

iex> Backplane.JsonSchema.URIUtil.join_fragment("https://example.com/schema", nil)
"https://example.com/schema"

iex> Backplane.JsonSchema.URIUtil.join_fragment("https://example.com/schema", "")
"https://example.com/schema#"

iex> Backplane.JsonSchema.URIUtil.join_fragment("", "/$defs/foo")
"#/$defs/foo"

  



  
    
      
    
    
      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> Backplane.JsonSchema.URIUtil.local_ref("meta")
"#meta"

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

iex> Backplane.JsonSchema.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> Backplane.JsonSchema.URIUtil.remote_ref?("https://example.com/schema.json")
true

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

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

iex> Backplane.JsonSchema.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> Backplane.JsonSchema.URIUtil.resolve("https://example.com/schema.json", "user.json")
"https://example.com/user.json"

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

iex> Backplane.JsonSchema.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}.
Only the first literal # separates the base from the fragment. The fragment
is returned without that leading #. If no fragment is present, the second
element is nil. An empty fragment ("#") is also normalized to nil.
Examples
iex> Backplane.JsonSchema.URIUtil.split_fragment("https://example.com/schema")
{"https://example.com/schema", nil}

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

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

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

  



  
    
      
    
    
      with_fragment(base, fragment)



    

  


    
      This function is deprecated. Use join_fragment/2 instead.
    


  

      

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


      


Deprecated alias for join_fragment/2.

  


        

      


  

    
Backplane.JsonSchema.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} = Backplane.JsonSchema.compile(%{"type" => "object", "properties" => %{"name" => %{"type" => "string"}}})
iex> Backplane.JsonSchema.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(Backplane.JsonSchema.Types.Schema.t(), term()) ::
  :ok | {:error, [Backplane.JsonSchema.Types.Error.t()]}


      


Validates data against a compiled schema.
Regex engine errors abort validation with an :indeterminate_pattern error.
They are not ordinary schema mismatches and cannot be inverted or suppressed
by subschema combinators.
Examples
iex> {:ok, schema} = Backplane.JsonSchema.compile(%{"type" => "integer", "minimum" => 0})
iex> Backplane.JsonSchema.Validator.validate(schema, 10)
:ok

iex> {:ok, schema} = Backplane.JsonSchema.compile(%{"type" => "integer", "minimum" => 0})
iex> {:error, errors} = Backplane.JsonSchema.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(
  Backplane.JsonSchema.Types.Schema.t(),
  term(),
  list(),
  Backplane.JsonSchema.Types.ValidationContext.t(),
  term()
) :: {:ok, MapSet.t()} | {:error, validation_error_list()}


      


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

  


        

      


  

    
Backplane.JsonSchema.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, path \\ [])

      


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

      


        Validates data against all schemas in an allOf array.



    


    
      
        validate_any_of(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_assertion(data, media_type, encoding, path)

      


        Validates content encoding and media type without applying a content schema.



    


    
      
        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_one_of(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_tuple_items(data, schemas, additional, path, root)

      


        Validates Draft 7 tuple-form items and any additional items.



    


    
      
        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, path \\ [])



    

  


  

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



    

  


  

Validates data against all schemas in an allOf array.

  



  
    
      
    
    
      validate_any_of(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_assertion(data, media_type, encoding, path)



    

  


  

Validates content encoding and media type without applying a content schema.

  



  
    
      
    
    
      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_one_of(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_tuple_items(data, schemas, additional, path, root)



    

  


  

Validates Draft 7 tuple-form items and any additional items.

  



  
    
      
    
    
      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.

  


        

      


  

    
Backplane.JsonSchema.Validator.Reference 
    



      
Resolves $ref and $dynamicRef during validation, including remote schema
loading and JIT compilation of JSON Pointer references. Prepares resource-local
validation contexts for structural descent and resolved reference targets.

      


      
        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.



    


    
      
        validate_ref(data, ref_string, resolved_uri, context)

      


        Validates a compiled $ref using its pre-resolved lookup key.



    





      


      
        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.

  



  
    
      
    
    
      validate_ref(data, ref_string, resolved_uri, context)



    

  


  

Validates a compiled $ref using its pre-resolved lookup key.
ref_string is the original reference; resolved_uri is the binary key computed
during compilation and is looked up without resolving it again. Fragment-only
keys distinguish resource-local pointer aliases from registered anchors; other
keys are looked up directly in the shared defs registry. Cache hits prepare
the target's resource context before validation.
On a cache miss, falls back to validate_ref/3 with the original reference,
allowing built-in schema loading, remote loading, and JIT JSON Pointer resolution.

  


        

      


  

    
Backplane.JsonSchema.Validator.Rules 
    



      
Dispatches compiled Backplane.JsonSchema.Types.Rule structs to their runtime
validation implementations.
This keeps Backplane.JsonSchema.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,
     [Backplane.JsonSchema.Types.Error.t()]
     | Backplane.JsonSchema.Types.ErrorContext.t()}


      



  



  
    
      
    
    
      validation_context()



    

  


  

      

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


      



  


        

      

      
        Functions


        


  
    
      
    
    
      apply(rule, data, ctx)



    

  


  

      

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


      


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

  


        

      


  

    
Backplane.JsonSchema.Ref.Error exception
    



      
Error returned by Backplane.JsonSchema.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() :: %Backplane.JsonSchema.Ref.Error{
  __exception__: true,
  kind: kind(),
  path: list(),
  reason: term(),
  ref: term(),
  uri: String.t() | nil
}
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