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Ecto integration for ExOutlines.
Provides Ecto-style validation DSL, hybrid validation using Ecto changesets,
and automatic schema conversion from existing Ecto schemas.
This module is only compiled if Ecto is installed.
Features
	Schema Adapter: Convert Ecto schemas to ExOutlines schemas automatically
	Extended DSL: Use Ecto-familiar syntax for validation rules
	Hybrid Validation: Leverages Ecto's validators when available
	Changeset Integration: Convert Ecto changesets to ExOutlines diagnostics
	Type Casting: Use Ecto's type system for validation
	Validation Extraction: Automatically extract validation rules from changesets

Extended DSL Syntax
ExOutlines supports both native and Ecto-style validation syntax:
# Native ExOutlines syntax
username: %{
  type: :string,
  min_length: 3,
  max_length: 20
}

# Ecto-style syntax (requires Ecto)
username: %{
  type: :string,
  length: [min: 3, max: 20]
}

# Number validations
age: %{
  type: :integer,
  number: [greater_than_or_equal_to: 0, less_than: 150]
}

# Format validation
email: %{
  type: :string,
  format: ~r/@/
}
Usage
alias ExOutlines.{Spec.Schema, Ecto}

# Create schema with Ecto-style DSL
schema = Schema.new(%{
  username: %{type: :string, length: [min: 3, max: 20]},
  age: %{type: :integer, number: [greater_than: 0, less_than: 150]},
  email: %{type: :string, format: :email}
})

# Validate using Ecto-enhanced validation
case Ecto.validate(schema, data) do
  {:ok, validated} -> # Success
  {:error, diagnostics} -> # Failed with detailed errors
end
Changeset Integration
Convert Ecto changesets to ExOutlines diagnostics:
changeset = MySchema.changeset(%MySchema{}, params)

case Ecto.changeset_to_diagnostics(changeset) do
  {:ok, data} -> # Changeset was valid
  {:error, diagnostics} -> # Convert errors to diagnostics
end
Schema Adapter
Automatically convert existing Ecto schemas to ExOutlines format:
defmodule User do
  use Ecto.Schema
  import Ecto.Changeset

  schema "users" do
    field :email, :string
    field :age, :integer
  end

  def changeset(user, params) do
    user
    |> cast(params, [:email, :age])
    |> validate_required([:email])
    |> validate_format(:email, ~r/@/)
    |> validate_number(:age, greater_than: 0)
  end
end

# Convert Ecto schema to ExOutlines schema
schema = Ecto.from_ecto_schema(User)

# Use with ExOutlines.generate/2
ExOutlines.generate(schema, backend: MyBackend, backend_opts: [...])
The schema adapter automatically:
	Maps Ecto types to ExOutlines types
	Extracts validation rules from changesets
	Handles embedded schemas and arrays
	Supports Ecto.Enum types

This allows reusing existing Ecto schemas without duplication.
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        Converts an Ecto changeset to ExOutlines diagnostics format.
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        Creates an ExOutlines Schema from an Ecto schema module.



    


    
      
        normalize_field_spec(spec)

      


        Normalizes Ecto-style DSL to native ExOutlines format.



    


    
      
        validate(schema, data, opts \\ [])

      


        Validates data using Ecto-enhanced validation when available.
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          @spec changeset_to_diagnostics(Ecto.Changeset.t()) ::
  {:ok, map()} | {:error, ExOutlines.Diagnostics.t()}


      


Converts an Ecto changeset to ExOutlines diagnostics format.
This allows integrating existing Ecto schemas with ExOutlines workflows.
Examples
iex> changeset = User.changeset(%User{}, %{email: "invalid"})
iex> Ecto.changeset_to_diagnostics(changeset)
{:error, %Diagnostics{errors: [%{field: "email", ...}]}}

iex> changeset = User.changeset(%User{}, %{email: "valid@example.com"})
iex> Ecto.changeset_to_diagnostics(changeset)
{:ok, %{email: "valid@example.com"}}
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          @spec from_ecto_schema(
  module(),
  keyword()
) :: ExOutlines.Spec.Schema.t()


      


Creates an ExOutlines Schema from an Ecto schema module.
Introspects the Ecto schema definition and converts it to ExOutlines format.
Optionally analyzes a changeset function to extract validation constraints.
Options
	:changeset - Changeset function name (atom) to analyze for validations (default: :changeset)
	:required - List of required field names (default: extracted from changeset or empty)
	:descriptions - Map of field names to descriptions (default: %{})

Examples
# Basic conversion from Ecto schema
schema = Ecto.from_ecto_schema(User)

# With custom changeset function
schema = Ecto.from_ecto_schema(User, changeset: :registration_changeset)

# With explicit required fields
schema = Ecto.from_ecto_schema(User, required: [:email, :name])

# With field descriptions
schema = Ecto.from_ecto_schema(User,
  descriptions: %{
    email: "User's email address",
    name: "User's full name"
  }
)
Supported Ecto Types
	:string → :string
	:integer → :integer
	:boolean → :boolean
	:float, :decimal → :number
	{:array, type} → {:array, %{type: mapped_type}}
	Custom Ecto.Enum → {:enum, values}
	Embedded schemas → {:object, nested_schema}

Validation Extraction
When a changeset function is provided, this function analyzes it to extract:
	Required fields (from validate_required/2)
	Length constraints (from validate_length/3)
	Number constraints (from validate_number/3)
	Format constraints (from validate_format/3)

Example Ecto Schema
defmodule User do
  use Ecto.Schema
  import Ecto.Changeset

  schema "users" do
    field :email, :string
    field :age, :integer
    field :bio, :string
  end

  def changeset(user, params) do
    user
    |> cast(params, [:email, :age, :bio])
    |> validate_required([:email])
    |> validate_format(:email, ~r/@/)
    |> validate_number(:age, greater_than: 0, less_than: 150)
    |> validate_length(:bio, max: 500)
  end
end

# Convert to ExOutlines schema
schema = Ecto.from_ecto_schema(User)

# Results in schema equivalent to:
Schema.new(%{
  email: %{type: :string, required: true, pattern: ~r/@/},
  age: %{type: :integer, min: 1, max: 149},
  bio: %{type: :string, max_length: 500}
})
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          @spec normalize_field_spec(map()) :: map()


      


Normalizes Ecto-style DSL to native ExOutlines format.
Converts:
	length: [min: x, max: y] → min_length: x, max_length: y
	number: [greater_than: x] → min: x + 1 (exclusive)
	number: [greater_than_or_equal_to: x] → min: x (inclusive)
	format: regex → pattern: regex

Examples
iex> Ecto.normalize_field_spec(%{type: :string, length: [min: 3, max: 10]})
%{type: :string, min_length: 3, max_length: 10}

iex> Ecto.normalize_field_spec(%{type: :integer, number: [greater_than: 0]})
%{type: :integer, min: 1}
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          @spec validate(ExOutlines.Spec.Schema.t(), map(), keyword()) ::
  {:ok, map()} | {:error, ExOutlines.Diagnostics.t()}


      


Validates data using Ecto-enhanced validation when available.
Falls back to standard validation if Ecto features aren't used.
Options
	:use_ecto - Force using/not using Ecto validation (default: auto-detect)

Examples
iex> schema = Schema.new(%{age: %{type: :integer, number: [greater_than: 0]}})
iex> Ecto.validate(schema, %{"age" => 25})
{:ok, %{age: 25}}

iex> Ecto.validate(schema, %{"age" => -5})
{:error, %Diagnostics{...}}
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Prompt construction for generation and repair cycles.
Builds structured prompts from specs and diagnostics.

      


      
        Summary


  
    Types
  


    
      
        message()

      


    





  
    Functions
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        Build initial generation prompt from a spec.
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        Build repair prompt from previous attempt and diagnostics.
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          @type message() :: %{role: String.t(), content: String.t()}
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          @spec build_initial(ExOutlines.Spec.t()) :: [message()]


      


Build initial generation prompt from a spec.
Converts the spec to a schema representation and constructs
a prompt instructing the LLM to generate conforming JSON output.
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          @spec build_repair(String.t(), ExOutlines.Diagnostics.t()) :: [message()]


      


Build repair prompt from previous attempt and diagnostics.
Creates messages showing the validation failure and requesting correction.
Returns messages to append to the conversation history.
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ExOutlines — Deterministic structured output from LLMs.
Main entry point for generating constrained outputs using retry-repair loops.
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        generate(spec, opts \\ [])

      


        Generate structured output conforming to a spec.



    


    
      
        generate_batch(spec_opts_list, batch_opts \\ [])

      


        Generate structured outputs for multiple specs concurrently.
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          @type batch_opts() :: [
  max_concurrency: pos_integer(),
  timeout: pos_integer(),
  on_timeout: :kill_task | :continue,
  ordered: boolean(),
  telemetry_metadata: map()
]
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          @type generate_opts() :: [
  backend: module(),
  backend_opts: keyword(),
  max_retries: pos_integer(),
  telemetry_metadata: map()
]
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          @type generate_result() :: {:ok, any()} | {:error, term()}
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          @spec generate(ExOutlines.Spec.t(), generate_opts()) :: generate_result()


      


Generate structured output conforming to a spec.
Options
	:backend - Backend module implementing ExOutlines.Backend
	:backend_opts - Options passed to backend (model, temperature, etc.)
	:max_retries - Maximum retry attempts (default: 3)
	:telemetry_metadata - Additional telemetry context

Returns
	{:ok, result} - Successfully generated and validated output
	{:error, :max_retries_exceeded} - Exhausted all retry attempts
	{:error, {:backend_error, reason}} - Backend communication failure
	{:error, {:backend_exception, error}} - Backend raised an exception
	{:error, :no_backend} - No backend specified
	{:error, {:invalid_backend, value}} - Backend is not an atom
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          @spec generate_batch([{ExOutlines.Spec.t(), generate_opts()}], batch_opts()) ::
  batch_result()


      


Generate structured outputs for multiple specs concurrently.
Leverages BEAM's concurrency model to process multiple generation requests
in parallel. Each task is independent and runs in its own process.
Options
	:max_concurrency - Maximum concurrent tasks (default: System.schedulers_online())
	:timeout - Timeout per task in milliseconds (default: 60_000)
	:on_timeout - How to handle timeouts: :kill_task or :continue (default: :kill_task)
	:ordered - Return results in input order (default: true)
	:telemetry_metadata - Additional telemetry context

Returns
List of results in the same order as input (if ordered: true). Each result is:
	{:ok, result} - Successfully generated and validated output
	{:error, reason} - Task failed (timeout, validation, backend error, etc.)

Examples
# Process multiple schemas concurrently
tasks = [
  {user_schema, [backend: HTTP, backend_opts: [...]]},
  {product_schema, [backend: HTTP, backend_opts: [...]]},
  {order_schema, [backend: HTTP, backend_opts: [...]]}
]

results = ExOutlines.generate_batch(tasks, max_concurrency: 3)

# Results match input order
[user_result, product_result, order_result] = results

# Handle mixed results
Enum.each(results, fn
  {:ok, data} -> IO.inspect(data, label: "Success")
  {:error, reason} -> IO.inspect(reason, label: "Error")
end)
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Protocol for defining constraint specifications.
Implementations must provide schema generation and validation logic.
Purpose
The Spec protocol allows you to define constraints for structured output
generation. Each implementation provides:
	Schema generation - Convert the spec to a schema representation
(typically JSON Schema format) for LLM prompts
	Validation - Verify that output conforms to the constraints

Implementing a Spec
To create a custom spec type:
defmodule MyApp.CustomSpec do
  defstruct [:rules]

  defimpl ExOutlines.Spec do
    def to_schema(%MyApp.CustomSpec{rules: rules}) do
      # Convert rules to schema format
      %{type: "object", properties: ...}
    end

    def validate(%MyApp.CustomSpec{rules: rules}, value) do
      # Validate value against rules
      case check_rules(value, rules) do
        :ok -> {:ok, value}
        {:error, reason} ->
          {:error, ExOutlines.Diagnostics.new(reason, value)}
      end
    end
  end
end
Built-in Implementations
	ExOutlines.Spec.Schema - JSON schema-based validation (v0.1)

Design Rationale
We use a protocol (not a behaviour) because:
	Specs are data transformations, not stateful services
	External libraries can extend without wrapper modules
	Protocols compose naturally with structs
	Dispatch is based on data type, which is the right model
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        All the types that implement this protocol.
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        Convert spec to a schema representation (typically a map).
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        Validate a value against the spec.
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          @type t() :: term()


      


All the types that implement this protocol.
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          @spec to_schema(t()) :: map()


      


Convert spec to a schema representation (typically a map).
The schema is used for prompt construction, typically formatted as JSON Schema.
The LLM receives this schema as part of the generation instructions.
Return Format
Should return a map with at minimum:
	type - The root type (e.g., "object", "array")
	properties - For objects, a map of field definitions
	required - For objects, a list of required field names

Additional fields like description, examples, or constraint-specific
metadata are allowed and encouraged.
Examples
iex> spec = %ExOutlines.Spec.Schema{...}
iex> ExOutlines.Spec.to_schema(spec)
%{
  type: "object",
  properties: %{
    name: %{type: "string"},
    age: %{type: "integer", minimum: 0}
  },
  required: ["name", "age"]
}
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          @spec validate(t(), any()) :: {:ok, any()} | {:error, ExOutlines.Diagnostics.t()}


      


Validate a value against the spec.
Checks that the value conforms to all constraints defined by the spec.
Returns the validated value (potentially transformed) or structured diagnostics.
Return Values
	{:ok, validated_value} - Value is valid, possibly with transformations
(e.g., string keys converted to atoms, type coercion)
	{:error, diagnostics} - Value is invalid, diagnostics contains structured
error information and repair instructions

Validation Semantics
Implementations should:
	Be deterministic - Same input always produces same result
	Validate structure - Check types, required fields, constraints
	Not perform I/O - No external calls, database queries, etc.
	Return all errors - Collect multiple validation failures when possible
	Provide actionable diagnostics - Clear expected vs. got information

Examples
iex> spec = %ExOutlines.Spec.Schema{...}
iex> ExOutlines.Spec.validate(spec, %{"name" => "Alice", "age" => 30})
{:ok, %{name: "Alice", age: 30}}

iex> ExOutlines.Spec.validate(spec, %{"name" => "Bob"})
{:error, %ExOutlines.Diagnostics{
  errors: [%{field: "age", expected: "integer", got: nil, ...}],
  repair_instructions: "Field 'age' must be: integer"
}}
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JSON schema-based constraint specification.
Defines field types, required fields, enums, and validation rules.
Supported Types
	:string - String values
	:integer - Integer values (supports :positive constraint)
	:boolean - Boolean values (true/false)
	:number - Numeric values (integer or float)
	{:enum, values} - Enumerated values from a list
	{:array, item_spec} - Array/list of items with validation

Field Specification
Each field can have:
	type - The field type (required)
	required - Whether the field must be present (default: false)
	description - Documentation for the field (optional)
	positive - For integers, must be > 0 (optional, default: false)
	min_length - For strings, minimum length in characters (optional)
	max_length - For strings, maximum length in characters (optional)
	min - For integers/numbers, minimum value (optional)
	max - For integers/numbers, maximum value (optional)
	min_items - For arrays, minimum number of items (optional)
	max_items - For arrays, maximum number of items (optional)
	unique_items - For arrays, whether items must be unique (default: false)
	pattern - For strings, custom regex pattern (Regex.t() or string)
	format - For strings, built-in format (:email, :url, :uuid, :phone, :date)

Example
address_schema = %ExOutlines.Spec.Schema{
  fields: %{
    city: %{type: :string, required: true},
    zip_code: %{type: :string, required: true, min_length: 5}
  }
}

schema = %ExOutlines.Spec.Schema{
  fields: %{
    name: %{type: :string, required: true, description: "User's full name"},
    age: %{type: :integer, required: true, positive: true},
    role: %{type: {:enum, ["admin", "user"]}, required: false},
    active: %{type: :boolean, required: false},
    tags: %{type: {:array, %{type: :string, max_length: 20}}, max_items: 10},
    address: %{type: {:object, address_schema}, required: true}
  }
}

# Valid input with nested object
ExOutlines.Spec.validate(schema, %{
  "name" => "Alice",
  "age" => 30,
  "tags" => ["elixir"],
  "address" => %{"city" => "NYC", "zip_code" => "10001"}
})
# => {:ok, %{name: "Alice", age: 30, tags: ["elixir"], address: %{city: "NYC", zip_code: "10001"}}}

# Invalid input (missing required field)
ExOutlines.Spec.validate(schema, %{"name" => "Bob"})
# => {:error, %Diagnostics{...}}
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        add_field(schema, name, type, opts \\ [])

      


        Add a field to an existing schema.



    


    
      
        new(fields)

      


        Create a new schema with field specifications.



    


    
      
        required_fields(schema)

      


        Get required field names from the schema.
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          @type field_spec() :: %{
  type: field_type(),
  required: boolean(),
  description: String.t() | nil,
  positive: boolean(),
  min_length: non_neg_integer() | nil,
  max_length: pos_integer() | nil,
  min: number() | nil,
  max: number() | nil,
  min_items: non_neg_integer() | nil,
  max_items: pos_integer() | nil,
  unique_items: boolean(),
  pattern: Regex.t() | nil
}
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          @type field_type() ::
  :string
  | :integer
  | :boolean
  | :number
  | {:enum, [any()]}
  | {:array, item_spec()}
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          @type format() :: :email | :url | :uuid | :phone | :date
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          @type item_spec() :: %{
  type: :string | :integer | :boolean | :number | {:enum, [any()]},
  min_length: non_neg_integer() | nil,
  max_length: pos_integer() | nil,
  min: number() | nil,
  max: number() | nil
}
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          @type t() :: %ExOutlines.Spec.Schema{fields: %{required(atom()) => field_spec()}}
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      add_field(schema, name, type, opts \\ [])



        
          
        

    

  


  

      

          @spec add_field(t(), atom(), field_type(), keyword()) :: t()


      


Add a field to an existing schema.
Examples
iex> schema = ExOutlines.Spec.Schema.new(%{})
iex> schema = ExOutlines.Spec.Schema.add_field(schema, :name, :string, required: true)
iex> Map.has_key?(schema.fields, :name)
true
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          @spec new(map()) :: t()


      


Create a new schema with field specifications.
Examples
iex> schema = ExOutlines.Spec.Schema.new(%{
...>   name: %{type: :string, required: true},
...>   age: %{type: :integer, required: true, positive: true}
...> })
iex> is_struct(schema, ExOutlines.Spec.Schema)
true

  



  
    
      
    
    
      required_fields(schema)



        
          
        

    

  


  

      

          @spec required_fields(t()) :: [atom()]


      


Get required field names from the schema.
Examples
iex> schema = ExOutlines.Spec.Schema.new(%{
...>   name: %{type: :string, required: true},
...>   age: %{type: :integer, required: false}
...> })
iex> ExOutlines.Spec.Schema.required_fields(schema)
[:name]

  


        

      


  

    
ExOutlines.Backend behaviour
    



      
Behaviour for LLM backend adapters.
Implementations handle communication with specific LLM providers.
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        Call the LLM with a list of messages.
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          @type call_opts() :: [
  model: String.t(),
  temperature: float(),
  max_tokens: pos_integer()
]
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          @type message() :: %{role: String.t(), content: String.t()}
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          @callback call_llm(messages :: [message()], opts :: call_opts()) ::
  {:ok, String.t()} | {:error, term()}


      


Call the LLM with a list of messages.
Returns the assistant's response content or an error.
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Native Anthropic Claude API backend.
Implements the ExOutlines.Backend behavior for direct integration with
Anthropic's Messages API.
Configuration
	:api_key (required) - Anthropic API key
	:model (optional) - Model to use (default: "claude-sonnet-4-5-20250929")
	:max_tokens (optional) - Maximum tokens to generate (default: 1024)
	:temperature (optional) - Temperature for generation (default: 0.0)

Example
ExOutlines.generate(schema,
  backend: ExOutlines.Backend.Anthropic,
  backend_opts: [
    api_key: "sk-ant-...",
    model: "claude-sonnet-4-5-20250929",
    max_tokens: 2048,
    temperature: 0.0
  ]
)

      




  

    
ExOutlines.Backend.HTTP 
    



      
Minimal HTTP backend using Erlang's :httpc.
Supports OpenAI-compatible chat completion endpoints.
Configuration
Required options:
	:api_key - API key for authentication
	:url - API endpoint URL (default: OpenAI)
	:model - Model identifier (e.g., "gpt-4", "gpt-3.5-turbo")

Optional:
	:temperature - Sampling temperature (default: 0.0 for determinism)
	:max_tokens - Maximum tokens in response (default: 1000)

Example
ExOutlines.generate(schema,
  backend: ExOutlines.Backend.HTTP,
  backend_opts: [
    api_key: System.get_env("OPENAI_API_KEY"),
    url: "https://api.openai.com/v1/chat/completions",
    model: "gpt-4",
    temperature: 0.0
  ]
)
Custom Endpoints
Works with any OpenAI-compatible endpoint:
backend_opts: [
  api_key: "sk-...",
  url: "https://your-proxy.com/v1/chat/completions",
  model: "custom-model"
]

      




  

    
ExOutlines.Backend.Mock 
    



      
Deterministic mock backend for testing.
Returns pre-configured responses in sequence, allowing tests to simulate
LLM behavior without external dependencies.
Example
# Configure responses
mock = Mock.new([
  {:ok, ~s({"name": "Alice", "age": 30})},
  {:ok, ~s({"name": "Alice", "age": 25})}
])

# Use in tests
{:ok, response} = Mock.call_llm(mock, messages, opts)
# => {:ok, ~s({"name": "Alice", "age": 30})}
Error Simulation
mock = Mock.new([
  {:error, :rate_limited},
  {:ok, ~s({"valid": "json"})}
])

{:error, reason} = Mock.call_llm(mock, messages, opts)
# => {:error, :rate_limited}
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        always(response)

      


        Create a mock that always returns the same response.



    


    
      
        always_fail(error)

      


        Create a mock that always fails with the given error.



    


    
      
        call_count(mock)

      


        Get the number of times this mock has been called.



    


    
      
        call_llm(messages, opts)

      


        Call the mock backend.



    


    
      
        new(responses)

      


        Create a new mock backend with pre-configured responses.
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          @type response() :: {:ok, String.t()} | {:error, term()}
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          @type t() :: %ExOutlines.Backend.Mock{agent_pid: pid(), call_count: non_neg_integer()}
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          @spec always(response()) :: t()


      


Create a mock that always returns the same response.
Examples
iex> mock = ExOutlines.Backend.Mock.always({:ok, "same response"})
iex> is_struct(mock, ExOutlines.Backend.Mock)
true
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          @spec always_fail(term()) :: t()


      


Create a mock that always fails with the given error.
Examples
iex> mock = ExOutlines.Backend.Mock.always_fail(:timeout)
iex> is_struct(mock, ExOutlines.Backend.Mock)
true

  



  
    
      
    
    
      call_count(mock)



        
          
        

    

  


  

      

          @spec call_count(t()) :: non_neg_integer()


      


Get the number of times this mock has been called.
Examples
iex> mock = ExOutlines.Backend.Mock.new([{:ok, "response"}])
iex> ExOutlines.Backend.Mock.call_count(mock)
0
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Call the mock backend.
Returns the next response in sequence. This implementation is stateless,
so you need to pass the mock instance with state if using in a process.
For use with ExOutlines.generate/2, pass the mock struct in backend_opts:
ExOutlines.generate(spec,
  backend: ExOutlines.Backend.Mock,
  backend_opts: [mock: mock]
)
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          @spec new([response()]) :: t()


      


Create a new mock backend with pre-configured responses.
Responses are returned in order. After exhausting all responses,
returns {:error, :no_more_responses}.
Examples
iex> mock = ExOutlines.Backend.Mock.new([
...>   {:ok, "response 1"},
...>   {:ok, "response 2"}
...> ])
iex> is_struct(mock, ExOutlines.Backend.Mock)
true
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Structured error representation with repair instructions.
Used to communicate validation failures and guide LLM correction.
Error Structure
Each error contains:
	field - The field path (e.g., "user.email" or nil for top-level)
	expected - Description of expected format/type
	got - The actual value received
	message - Human-readable error message

Repair Instructions
Repair instructions are generated from errors to guide LLM correction.
They provide actionable steps to fix validation failures.
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        add_error(diagnostics, field, expected, got)

      


        Add an error to existing diagnostics.



    


    
      
        error_count(diagnostics)

      


        Get the number of errors in diagnostics.



    


    
      
        format(diagnostics)

      


        Format diagnostics as a human-readable string.



    


    
      
        from_errors(errors)

      


        Create diagnostics from a list of errors.



    


    
      
        has_errors?(diagnostics)

      


        Check if diagnostics has any errors.



    


    
      
        merge(diagnostics_list)

      


        Merge multiple diagnostics into one.



    


    
      
        new(expected, got, field \\ nil)

      


        Create a new diagnostics struct with a single error.
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          @type error_detail() :: %{
  field: String.t() | nil,
  expected: String.t(),
  got: any(),
  message: String.t()
}
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          @type t() :: %ExOutlines.Diagnostics{
  errors: [error_detail()],
  repair_instructions: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      add_error(diagnostics, field, expected, got)



        
          
        

    

  


  

      

          @spec add_error(t(), String.t() | nil, String.t(), any()) :: t()


      


Add an error to existing diagnostics.
Returns a new diagnostics struct with the additional error.
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          @spec error_count(t()) :: non_neg_integer()


      


Get the number of errors in diagnostics.
Examples
iex> ExOutlines.Diagnostics.new("integer", "string", "age") |> ExOutlines.Diagnostics.error_count()
1

  



  
    
      
    
    
      format(diagnostics)



        
          
        

    

  


  

      

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


      


Format diagnostics as a human-readable string.
Examples
iex> diag = ExOutlines.Diagnostics.new("integer", "hello", "age")
iex> ExOutlines.Diagnostics.format(diag)
"Validation failed with 1 error:\n- [age] Field 'age': Expected integer but got \"hello\""
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          @spec from_errors([error_detail()]) :: t()


      


Create diagnostics from a list of errors.
Each error should have :field, :expected, :got, and optionally :message.

  



  
    
      
    
    
      has_errors?(diagnostics)



        
          
        

    

  


  

      

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


      


Check if diagnostics has any errors.
Examples
iex> ExOutlines.Diagnostics.new("integer", "string", "age") |> ExOutlines.Diagnostics.has_errors?()
true

iex> %ExOutlines.Diagnostics{} |> ExOutlines.Diagnostics.has_errors?()
false

  



  
    
      
    
    
      merge(diagnostics_list)



        
          
        

    

  


  

      

          @spec merge([t()]) :: t()


      


Merge multiple diagnostics into one.
Combines all errors and regenerates repair instructions.
Duplicate errors are automatically removed.

  



    

  
    
      
    
    
      new(expected, got, field \\ nil)



        
          
        

    

  


  

      

          @spec new(String.t(), any(), String.t() | nil) :: t()


      


Create a new diagnostics struct with a single error.
Examples
iex> ExOutlines.Diagnostics.new("integer", "hello", "age")
%ExOutlines.Diagnostics{
  errors: [%{
    field: "age",
    expected: "integer",
    got: "hello",
    message: "Field 'age': Expected integer but got \"hello\""
  }],
  repair_instructions: "Field 'age' must be: integer"
}
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