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Define your application's error vocabulary with a reusable Elixir error struct.
RintoError validates declared kinds, builds transport-independent public payloads,
and formats exception and log text. Public names and HTTP statuses are optional;
registered custom structs and Ecto changesets can supply their own error details.
Both use defimpl RintoError.Source with build/1 and to_payload/2 through
protocol dispatch. The supplied Changeset implementation can be excluded at
compile time so your application can provide its own (see the Ecto guide).
Why start at 0.2.0?
RintoError's first public release is 0.2.0. This is a deliberate release decision: the core error model, integration paths, tests, and bilingual guides form the baseline we have chosen to publish and maintain. The version marks that starting point; it does not imply a previously published 0.1.0 or a 1.0 API stability guarantee.
Installation
Requires Elixir ~> 1.17. Add RintoError to your dependencies and run mix deps.get:
def deps do
  [
    {:rinto_error, "~> 0.2.0"}
  ]
end
Add :rinto_error to import_deps in .formatter.exs for catalog formatting:
[
  import_deps: [:rinto_error]
]
Minimal usage
Return a business error
Declare only the kinds your application needs. Public names and HTTP statuses
are optional:
defmodule MyApp.Error do
  use RintoError

  catalog do
    entry :payment_timeout
  end
end

defmodule MyApp.Payments do
  require MyApp.Error, as: Error

  def interpret_result({:ok, receipt}), do: {:ok, receipt}
  def interpret_result({:error, :timeout}), do: {:error, Error.new(:payment_timeout)}
end
The function returns an ordinary error tuple containing your Error struct, so
callers can match on its kind:
{:error, %MyApp.Error{kind: :payment_timeout}} =
  MyApp.Payments.interpret_result({:error, :timeout})
Error.new/1 validates the kind and records the construction location. This
example needs no HTTP or payload configuration and does not raise or log.
Respond to an error in Phoenix
For an HTTP application, extend the catalog with an optional public name and
status (use this definition in place of the one above):
defmodule MyApp.Error do
  use RintoError

  catalog do
    entry :payment_timeout, as: :payment_unavailable, http_status: 503
  end
end
In an existing Phoenix application, a fallback controller can turn the same
{:error, error} result into an HTTP response:
defmodule MyAppWeb.FallbackController do
  use MyAppWeb, :controller
  alias MyApp.Error

  def call(conn, {:error, %Error{} = error}) do
    conn
    |> put_status(Error.http_status(error))
    |> json(Error.to_payload(error))
  end
end
Set action_fallback MyAppWeb.FallbackController in the calling controller and
return {:error, error} from its action. For the timeout above, the response has
status 503 and this JSON body:
{"kind":"payment_unavailable","data":{},"errors":[]}
Business code still sees :payment_timeout; as: changes only the public name.
RintoError supplies the status and payload, while Phoenix sends the response.
Guides / 使用指南
Read these guides in order, or jump to the integration you need. Each guide is
available in English and Chinese.
	Guide	English	中文
	1. Design and error model	English	设计思想与错误模型
	2. Application errors	English	定义与使用应用错误
	3. Ecto validation	English	Ecto 校验错误实践
	4. Custom error structs	English	接入自定义错误 struct
	5. Output and logging	English	输出、日志与应用边界

For API contracts and options, see RintoError, RintoError.Source,
and RintoError.Changeset in the
API documentation.
License
MIT.


  

    1. Design and error model

Start with an application vocabulary
A payment provider may fail with a timeout, a vendor-specific response, or an unexpected value. Your application needs a stable way to describe the failure without making every caller understand that provider.
RintoError lets an application define its own Error module and catalog. The catalog is the set of internal kinds that the application accepts. The library supplies construction, payload conversion, and exception formatting; the application owns the meaning of its errors.
defmodule MyApp.Error do
  use RintoError

  catalog do
    entry :payment_timeout, as: :payment_unavailable, http_status: 503
    entry :payment_rejected, as: :payment_unavailable, http_status: 502
    entry :reconciliation_failed
  end
end
Here, business code can distinguish :payment_timeout from :payment_rejected, while a client sees :payment_unavailable for both. An internal reconciliation error can exist without an HTTP status.
Keep three decisions separate
	What happened? The stored kind belongs to the application's catalog.
	What do we publish? as: optionally maps that kind to an output name. A payload contains only kind, data, and errors.
	How does a transport respond? http_status: optionally supplies an HTTP status. Payload conversion also works for RPC, queues, and other consumers.

An output name is not automatically a constructable kind. Mapping happens once, and the status is looked up using the stored internal kind. This lets the application evolve its internal classifications while deliberately maintaining its public vocabulary.
Give each field a purpose
	Field	Intended role	In the public payload?
	kind	Internal classification	Yes, after optional mapping
	data	Structured information for consumers	Yes
	errors	Details owned by the caller or source	Yes
	raw	Original failure or diagnostic value	No
	message	Human-readable diagnostic text	No
	metadata	Context, including the origin recorded by new	No
	__source__	Registered source selector for conversion	No

These are output boundaries, not automatic redaction. Anything you put in data or errors, or return from a source converter, may become public. Default exception text includes data, errors, and metadata as well as the kind and message.
Construct now, convert at the boundary
For a registered struct, build/1 translates the source into Error attributes. Later, the protocol function to_payload/2 translates the complete Error into public data and details, using its first argument only to select the source type. Both protocol functions must be implemented. Construction does not run conversion; a source used only for exceptions and logs may explicitly reject public output.
The original struct does not have to live in raw. The builder chooses what to retain. At output time, __source__ selects conversion; the type of raw does not.
The errors list is not an automatically traversed tree of business Errors. A source defines its own detail format. The library does not apply catalog aliases or recursively convert those details. The Ecto adapter, for example, produces field details with paths.
Choose policy in the application
RintoError does not choose your business kinds, turn every failure into HTTP 500, emit logs, or install a Phoenix error handler. Expected failures can travel as {:error, error}; the same Error is also an exception when raising is appropriate. Keep these decisions at the application boundary and use the catalog to make the shared vocabulary explicit.

中文 · Next: Define and use application errors


  

    2. Define and use application errors

Declare the application's error vocabulary
Put these modules under lib/. Each guide's Error definition is a standalone example; adapt your existing catalog instead of defining the same module twice.
defmodule MyApp.Error do
  use RintoError

  catalog do
    entry :payment_timeout,
      as: :payment_unavailable,
      http_status: 503,
      doc: "The payment provider did not respond in time"

    entry :payment_declined, http_status: 422
    entry :reconciliation_failed
  end
end

defmodule MyApp.Payments do
  require MyApp.Error, as: Error

  def interpret_result({:ok, receipt}, _order_id), do: {:ok, receipt}

  def interpret_result({:error, :timeout}, order_id) do
    {:error,
     Error.new(
       kind: :payment_timeout,
       raw: :timeout,
       data: %{order_id: order_id},
       message: "Timed out while charging the order"
     )}
  end

  def interpret_result({:error, :declined}, order_id) do
    {:error, Error.new(kind: :payment_declined, data: %{order_id: order_id})}
  end
end
This example translates two known provider outcomes. Other outcomes remain an explicit application decision; the library does not invent a fallback kind.
Return errors through ordinary control flow
{:error, error} = MyApp.Payments.interpret_result({:error, :timeout}, "order-42")
error.kind # :payment_timeout
error.metadata.origin.module # MyApp.Payments
MyApp.Error.to_payload(error)
# %{kind: :payment_unavailable, data: %{order_id: "order-42"}, errors: []}
The caller can pattern-match on {:ok, receipt} or {:error, error} and decide whether to retry, respond, or propagate the failure. Returning an Error does not log or raise it.
new/2 is a macro, so the calling module must require MyApp.Error, as: Error. It records the module, function, and line in metadata.origin, replacing a caller-supplied origin. This location is where the Error is constructed, not necessarily where a remote failure originally occurred.
Choose the construction form
Each construction expression below returns %MyApp.Error{}. For comparison, Map.take/2 shows the actual values of selected fields; other fields keep their defaults. Every new call also records its own metadata.origin.
require MyApp.Error, as: Error

atom_error = Error.new(:payment_timeout)
Map.take(atom_error, [:kind, :raw, :message])
# %{kind: :payment_timeout, raw: :payment_timeout, message: nil}

message_error = Error.new(:payment_timeout, "Provider request timed out")
Map.take(message_error, [:kind, :raw, :message])
# %{kind: :payment_timeout, raw: :payment_timeout, message: "Provider request timed out"}

keyword_error = Error.new(kind: :payment_declined, data: %{order_id: "order-42"})
Map.take(keyword_error, [:kind, :raw, :data])
# %{kind: :payment_declined, raw: nil, data: %{order_id: "order-42"}}

map_error = Error.new(%{kind: :payment_timeout, raw: {:provider, :timeout}})
Map.take(map_error, [:kind, :raw])
# %{kind: :payment_timeout, raw: {:provider, :timeout}}

exception = Error.exception(kind: :payment_timeout)
Map.take(exception, [:kind, :raw, :metadata])
# %{kind: :payment_timeout, raw: nil, metadata: %{}}

literal = %Error{kind: :payment_timeout, raw: :timeout}
Map.take(literal, [:kind, :raw, :metadata])
# %{kind: :payment_timeout, raw: :timeout, metadata: %{}}
Atom input sets both kind and raw. Keyword and map inputs let you set them separately, with omitted raw defaulting to nil. The second argument to new can supply a diagnostic message.
exception/1 returns an exception value without raising or recording an origin. Direct struct construction also omits the origin and bypasses catalog validation, so prefer new or exception in business code.
raise MyApp.Error, ... constructs and raises an exception, with no normal return value. This example uses rescue to show the captured fields:
try do
  raise MyApp.Error, kind: :payment_timeout
rescue
  error in MyApp.Error -> Map.take(error, [:kind, :raw, :metadata])
end
# %{kind: :payment_timeout, raw: nil, metadata: %{}}
For an existing error, raise error raises that value, preserving its fields and origin. Expected business failures usually travel as {:error, error}. Registered structs can also be passed to new or exception; their builders determine the result, as shown in the Ecto and custom struct guides.
Inside the application, use both kind and raw for pattern matching: kind provides a shared business classification, while raw retains the original information needed to handle the failure.
case {:error, map_error} do
  {:error, %MyApp.Error{kind: :payment_timeout, raw: {:provider, :timeout}}} ->
    :retry_provider

  {:error, %MyApp.Error{kind: :payment_declined}} ->
    :ask_for_another_payment_method

  other ->
    other
end
# :retry_provider
Internal logic matches the stored kind; as: only changes its name in the public payload.
Describe error contracts with typespecs
The Error module generates types that your application can reference. Use MyApp.Error.t() for ordinary error returns, or MyApp.Error.t(raw_type) when you know the shape of raw.
defmodule MyApp.PaymentResult do
  require MyApp.Error, as: Error

  @spec from_timeout() :: {:error, Error.t(:timeout)}
  def from_timeout do
    {:error, Error.new(kind: :payment_timeout, raw: :timeout)}
  end

  @spec kind(Error.t()) :: Error.known_kind()
  def kind(%Error{kind: kind}), do: kind

  @spec payload(Error.t()) :: Error.payload()
  def payload(error), do: Error.to_payload(error)
end
Error.t(:timeout) constrains raw, not kind. Error.known_kind() is the union of internal kinds declared in the catalog; Error.payload() describes public output. The example's kind/1 assumes input from the validated construction API.
Typespecs communicate contracts to callers and Dialyzer; they add no runtime checks. The kind field in Error.t() remains atom(). The construction API validates its actual value against the catalog.
Centralize, inspect, and validate errors
The library is designed to bring the application's integrated business errors together in one Error module's catalog. Errors created through the construction API must use declared kinds, and external structs must be explicitly registered. This keeps the error vocabulary from being scattered across business modules.
That catalog provides one place to inspect the integrated errors, their public names, HTTP statuses, and descriptions: kinds() lists internal kinds, kinds(:full) shows complete declarations, and kinds(:public) groups them by public name.
Catalog declarations are validated at compile time. An undeclared literal kind passed directly to new fails compilation; dynamic inputs and kinds returned by source builders are validated during construction and raise ArgumentError when invalid. Output names do not automatically become constructable kinds.
This enforcement applies to errors integrated through the construction API. The library does not take over arbitrary Elixir exceptions or prevent multiple Error modules. Direct struct construction and map updates bypass validation, so consistently using the construction API maintains the centralized contract.

中文 · Previous: Design and error model · Next: Ecto validation errors


  

    3. Ecto validation errors

In Elixir applications using Ecto, database operations often return {:error, %Ecto.Changeset{}} when validation fails. This guide shows how to integrate that result into the application's shared Error while retaining field-level details for callers and frontends.
Register changesets explicitly
This guide assumes the application already uses Ecto. RintoError's Ecto support is optional; its standard RintoError.Source implementation is available when Ecto is present at library compilation and has not been excluded by configuration.
Register Ecto changesets explicitly in your Error module, choosing the business kind and public name:
defmodule MyApp.Error do
  use RintoError

  catalog do
    entry_for Ecto.Changeset, :checkout_invalid,
      as: :invalid_input,
      http_status: 422
  end
end
The built-in handler stores the changeset in raw during construction and expands field errors when output is requested:
require MyApp.Error, as: Error

changeset =
  Ecto.Changeset.change({%{}, %{email: :string}})
  |> Ecto.Changeset.validate_required([:email])

error = Error.new(changeset)
Error.to_payload(error)
# %{
#   kind: :invalid_input,
#   data: %{},
#   errors: [%{kind: :required, data: %{path: ["email"]}, errors: []}]
# }
Error.http_status(error) # 422
In a repository workflow, the changeset in {:error, changeset} can be passed to MyApp.Error.new/1 in the same way. Decide in your application whether to wrap it at the context boundary or return it to another caller unchanged.
Separate the business failure from field details
The outer :checkout_invalid belongs to the catalog and maps to :invalid_input. A field classification such as :required, :cast, or :length does not need a catalog entry and is never renamed by that catalog.
Nested associations and embeds produce field paths. For example, ["items", 0, "name"] identifies name on the first item; list indices are zero-based. The adapter returns a flat list of field payloads with errors: [], rather than nested application Error structs.
The original Ecto message string stays in the raw changeset. Public details carry the classification and structured metadata, allowing consumers to choose their own wording.
Add a domain-specific field classification
changeset =
  Ecto.Changeset.change({%{}, %{coupon: :string}})
  |> RintoError.Changeset.add_error(:coupon, :expired, message: "Coupon expired")

RintoError.Changeset.to_errors(changeset)
# [%{kind: :expired, data: %{path: ["coupon"]}, errors: []}]
The classification must be an atom other than nil, true, or false. add_error/4 and to_errors/1 can also be used without an Error module or source registration.
Read structured validation metadata
This data is suitable for frontend integration: use data.path to locate a form field, its kind to select a message, and type and validation parameters to provide guidance or localized text without parsing backend error strings. For example, kind: :required with the path ["email"] lets the frontend show a required-field message beside the email input.
When field metadata contains a type, data.type uses a t discriminator:
	Meaning	Example
	Integer	%{t: :integer}
	UUID	%{t: :uuid}
	Array of integers	%{t: :array, of: %{t: :integer}}
	Enum	%{t: :enum, values: ["reader", "editor"]}

Interpret type information with the field kind: a cast error describes the expected type; a length error describes what is counted. A list-length error does not infer element types. Fields without type metadata do not gain a type key.
The adapter also describes supported validation values, such as ranges in inclusion checks and decimal bounds in number checks. See RintoError.Changeset for the full contract. This is not general JSON normalization of all application data; original metadata remains in the raw changeset.
Replace the supplied protocol implementation
Changeset is an example of the same extension mechanism used by custom structs: a defimpl RintoError.Source implementing build/1 and to_payload/2. Construction and output both use protocol dispatch; there is no special Changeset routing in the Error module. Registration alone enables the supplied behavior.
If you prefer different behavior, exclude the supplied implementation at library compilation and define your own in lib/:
# config/config.exs — before compiling :rinto_error
import Config
config :rinto_error, exclude_default_sources: [Ecto.Changeset]
# lib/my_app/changeset_source.ex
defimpl RintoError.Source, for: Ecto.Changeset do
  @impl true
  def build(changeset), do: %{raw: changeset}

  @impl true
  def to_payload(_source, error) do
    %{
      data: %{form: "checkout"},
      errors: RintoError.Changeset.to_errors(error.raw)
    }
  end
end

defmodule MyApp.CheckoutError do
  use RintoError

  catalog do
    entry_for Ecto.Changeset, :checkout_invalid, as: :invalid_input, http_status: 422
  end
end
After changing the configuration for an already compiled dependency, run:
mix deps.compile rinto_error --force
mix compile

This is compile-time application configuration, not a use RintoError option or a runtime switch. Exclusion prevents the library from defining the implementation; it does not disable Ecto or remove RintoError.Changeset helpers. Without a replacement, registering Ecto fails build validation. The replacement applies to all Error modules that register Ecto.Changeset. Define exactly one implementation per source type before protocol consolidation. Use a wrapper struct with its own implementation when different behaviors must coexist.
to_payload/2 receives an empty Changeset as its first argument for type dispatch, not the original input. Read the current Error from its second argument. Explicit Error data takes precedence over converter data, so an existing error.data.form wins over "checkout". Returned field details replace stored error.errors. The application-facing output API remains MyApp.CheckoutError.to_payload(error).

中文 · Previous: Define and use application errors · Next: Integrate custom error structs


  

    4. Integrate custom error structs

Adapt a source to your application's Error
A custom source struct represents a failure in its own domain. The final MyApp.Error provides the application's catalog, public name, and exception behavior. The source itself does not need to be an exception.
Put these definitions in your application's lib/ directory. This example keeps the provider response for diagnostics and publishes only whether retrying is appropriate:
defmodule MyApp.PaymentFailure do
  defstruct [:reason, :provider_request_id]
end

defimpl RintoError.Source, for: MyApp.PaymentFailure do

  @impl true
  def build(failure) do
    %{
      raw: failure,
      message: "Payment provider failed",
      metadata: %{provider_request_id: failure.provider_request_id}
    }
  end

  @impl true
  def to_payload(_source, error) do
    %{
      data: %{retryable: error.raw.reason == :timeout},
      errors: []
    }
  end
end

defmodule MyApp.Error do
  use RintoError

  catalog do
    entry_for MyApp.PaymentFailure, :payment_failed,
      as: :payment_unavailable,
      http_status: 502
  end
end
Use the source after the modules have compiled:
require MyApp.Error, as: Error

failure = %MyApp.PaymentFailure{reason: :timeout, provider_request_id: "req-42"}
error = Error.new(failure)

error.kind # :payment_failed
error.__source__ # MyApp.PaymentFailure
error.raw == failure # true
Error.to_payload(error)
# %{kind: :payment_unavailable, data: %{retryable: true}, errors: []}
Understand the two contracts
Build: receive the original struct and extract the attributes needed to construct the application Error, returning a map or keyword list. The library creates the final Error and defaults to the registered kind. The example stores the payment failure in raw and diagnostics in message and metadata. You can instead retain only what business handling needs; keeping the whole input is optional.
To payload: receive an empty source struct as the first argument for protocol dispatch and the complete Error as the second argument and return consumer-facing %{data: map(), errors: [term()]}. The example derives retryable from the original failure without publishing the provider request ID. The Error module supplies the mapped public kind.
Construction and output are separate: conversion only runs when a payload or JSON encoding is requested, and runs each time, so keep it free of side effects. Explicit error.data wins over converter data; returned details replace stored error.errors without recursive conversion.
Both build/1 and to_payload/2 are required functions of RintoError.Source, implemented together in a defimpl. Both use protocol dispatch. The output selector is struct(error.__source__), with default field values; it is not the original input, even when raw contains that input. Read conversion data from the second argument. This keeps manual Errors, changed raw values, and builders that discard the original input working consistently. See RintoError.Source for the complete contract.
Registration and selection are explicit
A protocol implementation alone does not authorize a struct in every Error module: each module must register its exact type through entry_for. At construction, the input struct type selects the builder. At output, the resulting __source__ selects the converter. Changing only raw does not switch the converter.
Direct atom construction with :payment_failed is also valid, but leaves __source__ as nil and uses ordinary payload output. A builder can explicitly return __source__: nil for the same behavior.
Construct from manual attributes when necessary
Map and keyword input bypass build/1. An explicit selector supplies the registered default kind and selects conversion:
manual = MyApp.Error.exception(
  __source__: MyApp.PaymentFailure,
  raw: failure,
  data: %{retryable: false}
)

MyApp.Error.to_payload(manual)
# %{kind: :payment_unavailable, data: %{retryable: false}, errors: []}
Here the caller must provide the raw value expected by this converter. Builder-only metadata is not automatically populated. If __source__ were omitted, raw would remain ordinary diagnostic data and the converter would not run.
Support construction without public output
Both functions are required, even for sources used solely for exceptions and logs. Such a source can explicitly reject public output in its implementation:
@impl true
def to_payload(_source, _error), do: raise(ArgumentError, "public output is not supported")
Construction never invokes conversion. Custom builder and converter exceptions propagate unchanged.
Put implementations in lib/ so they compile before protocol consolidation. Ordinary Mix builds automatically check that registered protocol implementations provide both functions; business behavior and public output still need tests. See RintoError.Source for the scope of build validation.
Test the public contract
With the definitions in lib/, place this test in test/payment_failure_test.exs:
defmodule MyApp.PaymentFailureTest do
  use ExUnit.Case, async: true
  require MyApp.Error, as: Error

  test "keeps provider diagnostics out of the payload" do
    failure = %MyApp.PaymentFailure{reason: :timeout, provider_request_id: "req-42"}
    error = Error.new(failure)

    assert error.kind == :payment_failed
    assert error.raw == failure
    assert error.metadata.provider_request_id == "req-42"
    assert error.metadata.origin.module == __MODULE__
    assert Error.to_payload(error) == %{
             kind: :payment_unavailable,
             data: %{retryable: true},
             errors: []
           }
  end
end
Also cover each supported source reason and any explicit-data overrides your application relies on. Prefer assertions about the resulting Error and public payload over assertions about the implementation module's generated name.

中文 · Previous: Ecto validation errors · Next: Output, logging, and application boundaries


  

    5. Output, logging, and application boundaries

Decide what crosses the boundary
This guide uses the MyApp.Error catalog from “Define and use application errors.” A source-backed Error follows the same boundary API, with its converter supplying data and details first.
require MyApp.Error, as: Error

error = Error.new(
  kind: :payment_timeout,
  raw: {:provider, :timeout},
  message: "Provider request timed out",
  data: %{order_id: "order-42"},
  metadata: %{request_id: "request-7"}
)

Error.to_payload(error)
# %{kind: :payment_unavailable, data: %{order_id: "order-42"}, errors: []}
Error.http_status(error) # 503
The diagnostic message, raw provider value, metadata, and source selector do not appear in the payload. These omissions do not sanitize data or errors; publish only values intended for consumers. The outer kind remains an atom until the encoder handles it.
Adapt to HTTP where HTTP is used
defmodule MyApp.ErrorResponse do
  alias MyApp.Error

  def from_error(%Error{} = error) do
    {Error.http_status(error), Error.to_payload(error)}
  end
end
A controller or transport adapter can use that tuple to set its response status and encode its body. RintoError has no dependency on a web framework and does not send the response itself.
The status comes from the stored internal kind, even when several kinds share a public name. If a kind has no status, http_status/1 raises ArgumentError; it never assumes 400 or 500. Configure statuses for errors reaching this HTTP adapter, or make a separate explicit application policy for them. Missing HTTP configuration does not prevent payload conversion for a queue, RPC, or internal consumer.
Encode the payload
Encode the explicit payload with Jason:
Jason.encode!(MyApp.Error.to_payload(error))
When Jason.Encoder or JSON.Encoder is loaded while the Error module compiles, RintoError generates the corresponding implementation. With that implementation available, encoding error directly uses to_payload/1 too. Each encoding performs source conversion again; do not rely on conversion running only once.
The library does not normalize arbitrary values in application data or custom details. Choose values supported by your encoder. For ordinary errors with __source__: nil, data and details are emitted as stored.
Log where the failure is handled
require Logger
Logger.error(Exception.message(error))
The library formats text but does not emit logs. Choose the level and logging location in the application; logging once at the handling boundary can avoid repeated messages while an error is propagated.
Default text starts with the Error module name, followed by kind, message, data, errors, and metadata. It omits raw and __source__. An Error built with new includes its recorded construction origin in metadata. Review metadata as part of your logging policy: exclusion from the public payload does not mean exclusion from logs.
Override message/1 on the final Error module to customize exception and log text:
defmodule MyApp.WorkerError do
  use RintoError, inspect_opts: [limit: 50, printable_limit: 2_000]

  catalog do
    entry :reconciliation_failed
  end

  @impl true
  def message(error) do
    "Reconciliation worker: " <> super(error)
  end
end
super(error) reuses the default formatter. This affects Exception.message/1 and raised exception formatting, not payloads. Source converters do not control this callback.
You can configure inspected field values globally:
config :rinto_error, inspect_opts: [width: 120, limit: 50, printable_limit: 2_000]
Put this in application configuration. Options merge from built-in defaults to application configuration to use options. Application configuration is read on every formatting call; module options are captured at compile time. These options affect neither inspect(error) nor JSON encoding.
Keep the boundary contract stable
Test the public kind, payload data, field details, and status that consumers depend on. Internal diagnostic messages can change independently. When adding a source, exercise its public output through MyApp.Error.to_payload/1 so tests cover source selection, data merging, and kind mapping together.

中文 · Previous: Integrate custom error structs


  

    1. 设计思想与错误模型

从应用自己的错误词汇开始
支付服务可能超时、返回供应商专有的失败响应，或者返回意料之外的值。应用需要稳定地表达这些失败，而不必让每个调用方都理解供应商的细节。
RintoError 允许应用定义自己的 Error 模块和 catalog。Catalog 声明应用接受的内部 kind；库负责构造、payload 转换和异常文本，应用负责赋予错误业务含义。
defmodule MyApp.Error do
  use RintoError

  catalog do
    entry :payment_timeout, as: :payment_unavailable, http_status: 503
    entry :payment_rejected, as: :payment_unavailable, http_status: 502
    entry :reconciliation_failed
  end
end
业务代码仍然能够区分 :payment_timeout 和 :payment_rejected，客户端则统一看到 :payment_unavailable。内部的对账错误也可以不配置 HTTP 状态。
将三个决定分开
	发生了什么？ 存储在错误上的 kind 属于应用的 catalog。
	对外表达什么？ as: 可选地将内部 kind 映射成输出名称。Payload 仅包含 kind、data 和 errors。
	传输层如何响应？ http_status: 可选地提供 HTTP 状态。Payload 同样可以用于 RPC、队列等场景。

输出名称不会自动成为可构造的 kind。映射只执行一次，HTTP 状态始终按存储的内部 kind 查询。这样，应用可以细化内部分类，同时有意识地维护稳定的对外词汇。
给每个字段明确的职责
	字段	用途	是否进入公开 payload
	kind	内部错误分类	是，可经过名称映射
	data	提供给消费者的结构化信息	是
	errors	调用方或 source 定义的详情	是
	raw	原始失败或诊断值	否
	message	供人阅读的诊断文本	否
	metadata	上下文，包括 new 记录的调用位置	否
	__source__	选择已注册 source 的转换逻辑	否

这些是输出边界，并不代表自动脱敏。放入 data、errors 或由 source converter 返回的内容都可能公开。默认异常文本也会包含 data、errors、metadata，以及 kind 和 message。
在业务中构造，在边界处转换
对于已注册的 struct，build/1 将来源对象转换成 Error 的构造属性。之后，协议函数 to_payload/2 才将完整 Error 转换成公开数据和详情，第一个参数仅用于选择 source 类型。两个协议函数都必须实现；构造不会触发转换，仅用于异常和日志的 source 可以明确拒绝公开输出。
原始 struct 不必存放在 raw 中，保留哪些信息由 builder 决定。输出时由 __source__ 选择 converter，不会根据 raw 的类型推断。
errors 列表不是自动遍历的业务 Error 树。每个 source 自己定义详情格式，库不会对详情递归转换，也不会应用 catalog 的名称映射。例如，Ecto 适配器输出的是带字段路径的详情。
由应用决定处理策略
RintoError 不预设业务 kind，不把所有失败都变成 HTTP 500，不主动记录日志，也不安装 Phoenix 错误处理器。预期内的失败可以通过 {:error, error} 返回；需要抛出异常时，同一个 Error 也可以用于 raise。应用负责这些策略，catalog 则让共享的错误词汇变得明确。
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    2. 定义与使用应用错误

声明应用的错误词汇
将下面的模块放在 lib/ 中。各篇 guide 的 Error 定义都是独立示例；实际接入时应调整已有 catalog，不要重复定义同一个模块。
defmodule MyApp.Error do
  use RintoError

  catalog do
    entry :payment_timeout,
      as: :payment_unavailable,
      http_status: 503,
      doc: "The payment provider did not respond in time"

    entry :payment_declined, http_status: 422
    entry :reconciliation_failed
  end
end

defmodule MyApp.Payments do
  require MyApp.Error, as: Error

  def interpret_result({:ok, receipt}, _order_id), do: {:ok, receipt}

  def interpret_result({:error, :timeout}, order_id) do
    {:error,
     Error.new(
       kind: :payment_timeout,
       raw: :timeout,
       data: %{order_id: order_id},
       message: "Timed out while charging the order"
     )}
  end

  def interpret_result({:error, :declined}, order_id) do
    {:error, Error.new(kind: :payment_declined, data: %{order_id: order_id})}
  end
end
示例转换两种已知的支付服务结果。其他结果如何处理仍由应用明确决定，库不会凭空补出一个兜底 kind。
通过普通控制流返回错误
{:error, error} = MyApp.Payments.interpret_result({:error, :timeout}, "order-42")
error.kind # :payment_timeout
error.metadata.origin.module # MyApp.Payments
MyApp.Error.to_payload(error)
# %{kind: :payment_unavailable, data: %{order_id: "order-42"}, errors: []}
调用方可以匹配 {:ok, receipt} 或 {:error, error}，决定重试、响应或继续传递失败。返回 Error 不会自动打印日志或抛出异常。
new/2 是宏，调用模块需要 require MyApp.Error, as: Error。它将模块、函数和行号写入 metadata.origin，替换调用方传入的 origin。这里记录的是构造 Error 的位置，不一定是远端失败最初发生的位置。
选择合适的构造方式
下面每个构造表达式都返回 %MyApp.Error{}。为便于比较，使用 Map.take/2 展示关键字段的实际结果；其他字段使用默认值。所有 new 调用还会记录各自的 metadata.origin。
require MyApp.Error, as: Error

atom_error = Error.new(:payment_timeout)
Map.take(atom_error, [:kind, :raw, :message])
# %{kind: :payment_timeout, raw: :payment_timeout, message: nil}

message_error = Error.new(:payment_timeout, "Provider request timed out")
Map.take(message_error, [:kind, :raw, :message])
# %{kind: :payment_timeout, raw: :payment_timeout, message: "Provider request timed out"}

keyword_error = Error.new(kind: :payment_declined, data: %{order_id: "order-42"})
Map.take(keyword_error, [:kind, :raw, :data])
# %{kind: :payment_declined, raw: nil, data: %{order_id: "order-42"}}

map_error = Error.new(%{kind: :payment_timeout, raw: {:provider, :timeout}})
Map.take(map_error, [:kind, :raw])
# %{kind: :payment_timeout, raw: {:provider, :timeout}}

exception = Error.exception(kind: :payment_timeout)
Map.take(exception, [:kind, :raw, :metadata])
# %{kind: :payment_timeout, raw: nil, metadata: %{}}

literal = %Error{kind: :payment_timeout, raw: :timeout}
Map.take(literal, [:kind, :raw, :metadata])
# %{kind: :payment_timeout, raw: :timeout, metadata: %{}}
Atom 输入同时设置 kind 和 raw；keyword 和 map 输入则允许分别设置它们，省略的 raw 为 nil。new 的第二个参数可以设置诊断消息。
exception/1 返回异常值，不会主动抛出，也不记录 origin。直接 struct 构造同样不记录 origin，并且绕过 catalog 校验，因此业务代码优先使用 new 或 exception。
raise MyApp.Error, ... 会构造并抛出异常，没有普通返回值。下面通过 rescue 展示捕获到的字段：
try do
  raise MyApp.Error, kind: :payment_timeout
rescue
  error in MyApp.Error -> Map.take(error, [:kind, :raw, :metadata])
end
# %{kind: :payment_timeout, raw: nil, metadata: %{}}
已有错误时，raise error 直接抛出该错误，保留已有字段和 origin。预期业务失败通常通过 {:error, error} 返回。注册的 struct 也可以传给 new 或 exception，结果由 builder 决定，见后面的 Ecto 和自定义 struct guide。
在程序内部，可以充分利用 kind 和 raw 进行模式匹配：kind 表达统一的业务分类，raw 保留处理失败所需的原始信息。
case {:error, map_error} do
  {:error, %MyApp.Error{kind: :payment_timeout, raw: {:provider, :timeout}}} ->
    :retry_provider

  {:error, %MyApp.Error{kind: :payment_declined}} ->
    :ask_for_another_payment_method

  other ->
    other
end
# :retry_provider
内部逻辑按存储的 kind 匹配；as: 只影响对外 payload 的名称。
用 typespec 表达错误约定
Error 模块会生成可直接引用的类型。业务函数的错误返回通常使用 MyApp.Error.t()；明确知道 raw 的形状时，可以用 MyApp.Error.t(raw_type) 进一步描述。
defmodule MyApp.PaymentResult do
  require MyApp.Error, as: Error

  @spec from_timeout() :: {:error, Error.t(:timeout)}
  def from_timeout do
    {:error, Error.new(kind: :payment_timeout, raw: :timeout)}
  end

  @spec kind(Error.t()) :: Error.known_kind()
  def kind(%Error{kind: kind}), do: kind

  @spec payload(Error.t()) :: Error.payload()
  def payload(error), do: Error.to_payload(error)
end
Error.t(:timeout) 约束的是 raw，不是 kind。Error.known_kind() 是 catalog 声明的内部 kind 联合类型；Error.payload() 描述公开输出。上例的 kind/1 假定输入来自经过校验的构造 API。
Typespec 为调用方和 Dialyzer 提供约定，不会增加运行时检查。Error.t() 中的 kind 类型仍是 atom()；实际合法性由构造 API 按 catalog 验证。
将错误集中声明、管理和验证
这个库的设计目标，是让应用将接入的业务错误统一收敛到一个 Error 模块的 catalog 中。通过构造 API 创建的错误必须使用已声明的 kind，外部 struct 也必须显式注册，避免错误词汇散落在各个业务模块里。
这样，一处就能查看系统接入了哪些错误、如何对外命名，以及对应的 HTTP 状态和说明：kinds() 列出内部 kind，kinds(:full) 展示完整声明，kinds(:public) 按公开名称分组。
Catalog 声明会在编译时验证。直接传给 new 的未声明字面量 kind 会导致编译失败；动态输入和 source builder 返回的 kind 在构造时验证，不合法时抛出 ArgumentError。输出名称不会自动成为可构造的 kind。
这种强制约束作用于使用构造 API 接入的错误；库不会接管任意 Elixir 异常，也不阻止应用定义多个 Error 模块。直接 struct 构造或 map 更新会绕过校验，因此统一使用构造 API 才能持续维护这份集中声明。
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    3. Ecto 校验错误实践

Elixir 应用使用 Ecto 进行数据库操作时，校验失败经常以 {:error, %Ecto.Changeset{}} 返回。本篇说明如何把这样的结果接入统一的应用 Error，同时保留字段级错误，供调用方和前端处理。
显式注册 changeset
本篇假定应用已经使用 Ecto。RintoError 的 Ecto 支持是可选的，库编译时存在 Ecto、且配置未排除默认实现时，会提供标准的 RintoError.Source 实现。
Ecto changeset 需要在 Error 模块中显式注册，并明确选择业务 kind 和公开名称：
defmodule MyApp.Error do
  use RintoError

  catalog do
    entry_for Ecto.Changeset, :checkout_invalid,
      as: :invalid_input,
      http_status: 422
  end
end
默认 handler 在构造阶段将 changeset 存入 raw，请求输出时才展开字段错误：
require MyApp.Error, as: Error

changeset =
  Ecto.Changeset.change({%{}, %{email: :string}})
  |> Ecto.Changeset.validate_required([:email])

error = Error.new(changeset)
Error.to_payload(error)
# %{
#   kind: :invalid_input,
#   data: %{},
#   errors: [%{kind: :required, data: %{path: ["email"]}, errors: []}]
# }
Error.http_status(error) # 422
在数据库操作中，{:error, changeset} 返回的 changeset 也可以这样传给 MyApp.Error.new/1。是在业务 context 边界包装，还是保留 changeset 继续返回，由应用决定。
区分业务失败和字段详情
外层 :checkout_invalid 属于 catalog，会映射成 :invalid_input。字段分类，例如 :required、:cast 和 :length，不需要在 catalog 中声明，也不会被该 catalog 重命名。
嵌套 association 和 embed 会生成字段路径。例如 ["items", 0, "name"] 表示第一项的 name，列表下标从零开始。适配器返回扁平的字段 payload 列表，每项的 errors 为 []，而不是嵌套的应用 Error struct。
Ecto 原始错误消息保留在 raw changeset 中。公开详情携带分类和结构化元数据，消费者可以据此选择自己的文案。
添加领域特有的字段分类
changeset =
  Ecto.Changeset.change({%{}, %{coupon: :string}})
  |> RintoError.Changeset.add_error(:coupon, :expired, message: "Coupon expired")

RintoError.Changeset.to_errors(changeset)
# [%{kind: :expired, data: %{path: ["coupon"]}, errors: []}]
分类必须是除 nil、true、false 之外的 atom。add_error/4 和 to_errors/1 也可以独立使用，不依赖 Error 模块或 source 注册。
理解结构化校验元数据
这些数据适合前端对接：前端可以用 data.path 定位表单字段，根据字段 kind 选择错误文案，再结合类型和校验参数展示提示或本地化信息，无需解析后端的错误字符串。例如，kind: :required 配合路径 ["email"]，即可在邮箱输入框旁展示必填提示。
字段元数据包含类型时，data.type 使用 t 作为类型标识：
	含义	示例
	整数	%{t: :integer}
	UUID	%{t: :uuid}
	整数数组	%{t: :array, of: %{t: :integer}}
	枚举	%{t: :enum, values: ["reader", "editor"]}

类型信息需要结合字段 kind 理解：cast 错误描述期望类型，length 错误描述被计数的对象。列表长度错误不会推断元素类型，没有类型元数据的字段也不会新增 type 字段。
适配器还会描述支持的校验值，例如 inclusion 校验中的 range、number 校验中的 decimal 边界。完整约定见 RintoError.Changeset。这不是对所有应用数据做通用 JSON 规范化，原始元数据仍保留在 raw changeset 中。
替换库提供的协议实现
Changeset 就是自定义 struct 扩展机制的一个示例：通过 defimpl RintoError.Source 实现 build/1 和 to_payload/2。构造和输出都走协议分派，Error 模块中没有 Changeset 专用路由。使用默认行为只需注册类型。
如果不喜欢默认行为，可以在库编译时排除它，再在应用的 lib/ 中定义自己的实现：
# config/config.exs — before compiling :rinto_error
import Config
config :rinto_error, exclude_default_sources: [Ecto.Changeset]
# lib/my_app/changeset_source.ex
defimpl RintoError.Source, for: Ecto.Changeset do
  @impl true
  def build(changeset), do: %{raw: changeset}

  @impl true
  def to_payload(_source, error) do
    %{
      data: %{form: "checkout"},
      errors: RintoError.Changeset.to_errors(error.raw)
    }
  end
end

defmodule MyApp.CheckoutError do
  use RintoError

  catalog do
    entry_for Ecto.Changeset, :checkout_invalid, as: :invalid_input, http_status: 422
  end
end
如果依赖之前已经编译过，修改配置后执行：
mix deps.compile rinto_error --force
mix compile

这是编译期的应用配置，不是 use RintoError 的选项，也不能作为运行时开关。排除后，库不会定义该协议实现，但仍保留 Ecto 支持和 RintoError.Changeset 工具函数。若未提供替代实现，注册 Ecto 时会触发构建校验失败。用户实现会对所有注册了 Ecto.Changeset 的 Error 模块生效。每种 source 类型只能有一个实现，并且必须在协议 consolidation 前编译；如果需要多种行为并存，应定义包装 struct 及其独立实现。
to_payload/2 的第一个参数是用于类型分派的空 Changeset，并非原始输入；转换应读取第二个参数中的当前 Error。显式 Error data 优先于转换返回的数据，因此已有的 error.data.form 会覆盖 "checkout"。返回的字段详情替换已有的 error.errors。应用侧输出接口仍然是 MyApp.CheckoutError.to_payload(error)。
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    4. 接入自定义错误 struct

将 source 适配到应用 Error
自定义 source struct 表达它所在领域中的失败，最终的 MyApp.Error 则提供应用 catalog、公开名称和异常行为。Source 本身不必是 exception。
将以下定义放入应用的 lib/ 目录。本例保留支付服务响应用于诊断，对外只提供是否适合重试的信息：
defmodule MyApp.PaymentFailure do
  defstruct [:reason, :provider_request_id]
end

defimpl RintoError.Source, for: MyApp.PaymentFailure do

  @impl true
  def build(failure) do
    %{
      raw: failure,
      message: "Payment provider failed",
      metadata: %{provider_request_id: failure.provider_request_id}
    }
  end

  @impl true
  def to_payload(_source, error) do
    %{
      data: %{retryable: error.raw.reason == :timeout},
      errors: []
    }
  end
end

defmodule MyApp.Error do
  use RintoError

  catalog do
    entry_for MyApp.PaymentFailure, :payment_failed,
      as: :payment_unavailable,
      http_status: 502
  end
end
模块编译完成后，便可以使用这个 source：
require MyApp.Error, as: Error

failure = %MyApp.PaymentFailure{reason: :timeout, provider_request_id: "req-42"}
error = Error.new(failure)

error.kind # :payment_failed
error.__source__ # MyApp.PaymentFailure
error.raw == failure # true
Error.to_payload(error)
# %{kind: :payment_unavailable, data: %{retryable: true}, errors: []}
理解两个接口约定
构建（build）：接收原始 struct，提取构造应用 Error 所需的属性，返回 map 或 keyword list。库负责生成最终 Error，并默认采用注册的 kind。上例将支付失败存入 raw，将诊断信息放入 message 和 metadata；也可以只保留业务处理需要的字段，不必保存整个输入。
输出（to payload）：第一个参数是用于协议分派的空 source struct，第二个参数是完整 Error，返回面向消费者的 %{data: map(), errors: [term()]}。上例从原始失败推导 retryable，不公开支付服务的请求 ID。Error 模块负责补充映射后的公开 kind。
构建与输出彼此分离：只有请求 payload 或 JSON 编码时才进行转换，而且每次都会执行，因此转换应保持无副作用。显式 error.data 优先于转换返回的数据；返回的详情替换原有 error.errors，不做递归转换。
build/1 和 to_payload/2 都是 RintoError.Source 必须实现的协议函数，在同一个 defimpl 中定义，调用时均通过协议分派。输出的第一个参数是 struct(error.__source__)，字段取默认值，并非原始输入，即使 raw 中保留了原始输入也是如此。转换所需的数据应从第二个参数 Error 读取，这样手动构造 Error、修改 raw、builder 丢弃原始输入等情况都保持一致。完整契约见 RintoError.Source。
显式注册，明确选择转换逻辑
存在 protocol 实现，并不意味着所有 Error 模块都接受该 struct；每个模块都必须通过 entry_for 注册其确切类型。构造时由输入 struct 的类型选择 builder，输出时由最终 __source__ 选择 converter。仅改变 raw 不会切换 converter。
直接使用 atom :payment_failed 构造也合法，但 __source__ 保持为 nil，采用普通 payload 输出。Builder 也可以显式返回 __source__: nil 来选择这种行为。
必要时通过手动属性构造
Map 和 keyword 输入会绕过 build/1。显式 selector 可以提供注册的默认 kind，并选择转换逻辑：
manual = MyApp.Error.exception(
  __source__: MyApp.PaymentFailure,
  raw: failure,
  data: %{retryable: false}
)

MyApp.Error.to_payload(manual)
# %{kind: :payment_unavailable, data: %{retryable: false}, errors: []}
此时调用方必须提供本 converter 所需的 raw 值。只有 builder 才会填充的 metadata 不会自动出现。如果省略 __source__，raw 就只是普通诊断数据，不会触发 converter。
仅构造错误，不提供公开输出
即使 source 只用于异常和日志，两个协议函数也都必须实现。可以在实现中明确拒绝公开输出：
@impl true
def to_payload(_source, _error), do: raise(ArgumentError, "public output is not supported")
构造不会调用转换函数。自定义 builder 和 converter 抛出的异常会原样传播。
将实现放在 lib/ 中，确保它在协议 consolidation 之前编译。普通 Mix 构建会自动检查注册的协议实现是否提供两个函数；业务行为和公开输出仍需要测试。构建校验的具体边界见 RintoError.Source。
测试公开约定
将模块定义放入 lib/ 后，可以将下面的测试保存为 test/payment_failure_test.exs：
defmodule MyApp.PaymentFailureTest do
  use ExUnit.Case, async: true
  require MyApp.Error, as: Error

  test "keeps provider diagnostics out of the payload" do
    failure = %MyApp.PaymentFailure{reason: :timeout, provider_request_id: "req-42"}
    error = Error.new(failure)

    assert error.kind == :payment_failed
    assert error.raw == failure
    assert error.metadata.provider_request_id == "req-42"
    assert error.metadata.origin.module == __MODULE__
    assert Error.to_payload(error) == %{
             kind: :payment_unavailable,
             data: %{retryable: true},
             errors: []
           }
  end
end
还应覆盖应用支持的各种 source reason，以及依赖的显式 data 覆盖行为。测试重点是最终 Error 和公开 payload，而不是生成的实现模块名称。
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    5. 输出、日志与应用边界

决定哪些信息跨越边界
本篇使用“定义与使用应用错误”中的 MyApp.Error catalog。基于 source 的 Error 也使用相同的边界 API，只是在输出时先由 converter 提供数据和详情。
require MyApp.Error, as: Error

error = Error.new(
  kind: :payment_timeout,
  raw: {:provider, :timeout},
  message: "Provider request timed out",
  data: %{order_id: "order-42"},
  metadata: %{request_id: "request-7"}
)

Error.to_payload(error)
# %{kind: :payment_unavailable, data: %{order_id: "order-42"}, errors: []}
Error.http_status(error) # 503
诊断消息、原始支付服务返回值、metadata 和 source selector 都不会进入 payload。这些字段的省略不会对 data 或 errors 自动脱敏，因此只应发布消费者需要的信息。外层 kind 在编码器处理之前仍是 atom。
在 HTTP 边界适配 HTTP
defmodule MyApp.ErrorResponse do
  alias MyApp.Error

  def from_error(%Error{} = error) do
    {Error.http_status(error), Error.to_payload(error)}
  end
end
Controller 或传输适配层可以用这个 tuple 设置响应状态并编码响应体。RintoError 不依赖 Web 框架，也不会自行发送响应。
状态取自存储的内部 kind，即使多个 kind 共用公开名称也是如此。没有配置状态时，http_status/1 会抛出 ArgumentError，不会默认返回 400 或 500。应为进入这个 HTTP 适配层的错误配置状态，或者在应用中制定另外的明确策略。缺少 HTTP 配置不妨碍为队列、RPC 或内部消费者生成 payload。
编码 payload
使用 Jason 显式编码 payload：
Jason.encode!(MyApp.Error.to_payload(error))
Error 模块编译时，如果已加载 Jason.Encoder 或 JSON.Encoder，RintoError 会生成对应实现。有对应实现时，直接编码 error 也会调用 to_payload/1。每次编码都会重新进行 source 转换，不要依赖转换只执行一次。
库不会规范化应用 data 或自定义详情中的任意值，需要选择编码器支持的数据。对于 __source__: nil 的普通错误，data 和详情会按存储值输出。
在处理失败的位置记录日志
require Logger
Logger.error(Exception.message(error))
库负责格式化文本，不会主动发出日志。日志级别和记录位置由应用选择；在处理边界统一记录，可以减少错误传递过程中产生的重复日志。
默认文本以 Error 模块名开头，之后依次是 kind、message、data、errors 和 metadata，省略 raw 和 __source__。通过 new 构造的 Error 会在 metadata 中包含构造位置。制定日志策略时也要考虑 metadata：不进入公开 payload，并不等于不会进入日志。
在最终 Error 模块中覆盖 message/1，可以定制异常和日志文本：
defmodule MyApp.WorkerError do
  use RintoError, inspect_opts: [limit: 50, printable_limit: 2_000]

  catalog do
    entry :reconciliation_failed
  end

  @impl true
  def message(error) do
    "Reconciliation worker: " <> super(error)
  end
end
super(error) 复用默认格式化器。这会影响 Exception.message/1 和抛出异常时的格式，不影响 payload。Source converter 不控制这个 callback。
也可以全局配置字段值的 inspect 选项：
config :rinto_error, inspect_opts: [width: 120, limit: 50, printable_limit: 2_000]
将它放入应用配置中。选项依次由内置默认值、应用配置、use 选项合并。应用配置在每次格式化时读取，模块选项在编译时捕获。这些选项不影响 inspect(error) 或 JSON 编码。
维护稳定的边界约定
测试消费者依赖的公开 kind、payload data、字段详情和状态。内部诊断文案可以独立演进。新增 source 时，通过 MyApp.Error.to_payload/1 验证公开输出，让测试同时覆盖 source 选择、数据合并和 kind 映射。
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RintoError 
    



      
Defines an application Error with validated kinds, public payloads, and exception text.
Use the guides for design,
application usage,
Ecto, custom sources,
and output and logging.
Catalog
defmodule MyApp.Error do
  use RintoError

  catalog do
    entry :local
    entry :missing, http_status: 404
    entry :broken, as: :unavailable, http_status: 503
  end
end
entry declares a constructable internal kind. entry_for Source, :kind
also registers an exact struct type; its module must be available at compile
time. Both accept these optional literal values:
	as: — public name, defaulting to the internal kind. Mapping happens once;
output-only names are not constructable unless separately declared.
	http_status: — integer from 100 to 599, looked up by internal kind.
Missing statuses raise ArgumentError only when http_status/1 is called.
	doc: — string included in catalog details, without affecting error behavior.

Kinds and output names must be atom literals other than nil, true, and
false. Variables, module attributes, and computed expressions are rejected,
as are duplicate kinds, source registrations, options, and unknown options.
A module may have one catalog; an empty or omitted catalog accepts no inputs.
kinds() lists declared kinds; kinds(:full) includes names, statuses, and
docs; kinds(:public) groups those details by output name. All preserve declaration
order. source_kinds(), payload_kinds(), and statuses() expose source
registrations, changed output names, and explicitly configured statuses.
Construction
require MyApp.Error, as: Error
Error.new(:missing)
Error.new(kind: :broken, raw: :db_down, data: %{attempt: 2})
new/2 constructs an Error and records the call site in metadata.origin.
It evaluates input and message once; a non-nil message, including "", replaces
the existing message. exception/1 and raise Error, opts do not record origin.
Atom input sets both kind and raw. Map/keyword input defaults raw to nil
and requires kind unless a registered __source__ supplies it. Unknown fields
raise KeyError; missing required fields raise ArgumentError. Registered
structs use RintoError.Source; unregistered structs raise ArgumentError.
Undeclared literal kinds passed directly to new fail compilation. Dynamic
inputs and builder results are validated at construction, raising ArgumentError
for undeclared kinds. Direct struct construction requires kind and raw but,
like direct map updates, bypasses catalog validation.
Output
to_payload/1 returns %{kind: atom(), data: map(), errors: [term()]} with the
mapped kind, excluding raw, message, metadata, and the source selector.
Without a source, data and details are emitted as stored. Source conversion
uses RintoError.Source.to_payload/2; details are never recursively converted or mapped.
If JSON.Encoder or Jason.Encoder is loaded when the Error module compiles,
the corresponding implementation is generated and encodes through to_payload/1.
The library does not send responses or emit logs.
Options
	inspect_opts: — options for field values in exception text. They merge over
config :rinto_error, inspect_opts: [...], which merges over defaults
[pretty: true, width: 80, limit: :infinity, printable_limit: :infinity].
Application configuration is read per call; module options are captured at
compile time. Empty lists inherit prior options. This does not affect
inspect(error) or payloads.

Override message/1 in the Error module to customize exception/log text;
super(error) reuses the default formatter. Default text contains kind, message,
data, errors, and metadata, excluding raw and the source selector.
Ecto registration is always explicit. Its standard RintoError.Source
implementation follows the same protocol contract as custom sources.
See RintoError.Source for implementation and build validation details.
Generated types
Reference types on your application module, such as MyApp.Error.t():
	t() / t(raw_type) — Error with arbitrary / specified raw data. The parameter
constrains raw, not kind; the kind field remains atom().
	known_kind() — union of declared internal kinds; none() for an empty catalog.
	payload() — public output; kind_detail() — one catalog declaration.
	origin() / metadata() — construction location / diagnostic context.

Typespecs do not add runtime checks; construction enforces catalog membership.
Migrating earlier APIs
Replace positional declarations and public:, expose_as:, construct:, or
status: with entry :kind, as: :name, http_status: 422. Replace changeset: /
changeset_kind: with entry_for Ecto.Changeset, :kind.
The use RintoError options exclude_default_sources and override_sources
are no longer supported.
To replace the supplied Changeset implementation, configure
config :rinto_error, exclude_default_sources: [Ecto.Changeset] before compiling
the dependency, then define your own defimpl. Protocol implementations apply
globally per source type; use a wrapper struct for coexisting behaviors.
Replace expand/2 or two-argument builders with build/1 returning attributes.
Replace @behaviour RintoError.Payload and to_payload(error) with the protocol
function to_payload(_source, error) in the same defimpl. Both protocol
functions are required; the first output argument only selects the source type.
Manual attributes must set __source__ explicitly
instead of relying on raw's type. Ecto type descriptions now use t objects
instead of scalar names or composite name keys; see RintoError.Changeset.

      


      
        Summary


  
    Functions
  


    
      
        catalog(list)

      


        Declares this module's error table. A module may have only one catalog.
The block may contain only entry and entry_for calls.



    





      


      
        Functions


        


  
    
      
    
    
      catalog(list)
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Declares this module's error table. A module may have only one catalog.
The block may contain only entry and entry_for calls.

  


        

      


  

    
RintoError.Changeset 
    



      
Ecto field-error helpers, available when Ecto is present at library compilation.
See the Ecto guide.
The library supplies a standard RintoError.Source implementation for
Ecto.Changeset. Register it with entry_for like any other source type.
Construction retains the changeset in raw; payload conversion expands its
field errors with to_errors/1.
To provide your own implementation, set compile-time application configuration
config :rinto_error, exclude_default_sources: [Ecto.Changeset] and recompile
the dependency. These helpers remain available; see RintoError.Source.
add_error/4 and to_errors/1 also work without an Error module or registration.
Field classifications are independent of catalog kinds and output aliases.

      


      
        Summary


  
    Functions
  


    
      
        add_error(changeset, key, error, opts \\ [])

      


        Adds one field error to a changeset.



    


    
      
        to_errors(changeset)

      


        Returns field payloads with kind, data, and empty errors; non-changesets return [].



    





      


      
        Functions


        


    

  
    
      
    
    
      add_error(changeset, key, error, opts \\ [])



        
          
        

    

  


  

      

          @spec add_error(Ecto.Changeset.t(), atom(), atom(), keyword()) :: Ecto.Changeset.t()


      


Adds one field error to a changeset.
The classification must be an atom other than nil, true, or false;
invalid values raise ArgumentError.
message is taken from opts, or Atom.to_string(error) when absent.
The explicit classification overrides :error in opts. The remaining
opts are passed to Ecto unchanged.

  



  
    
      
    
    
      to_errors(changeset)



        
          
        

    

  


  

      

          @spec to_errors(term()) :: [%{kind: atom(), data: map(), errors: []}]


      


Returns field payloads with kind, data, and empty errors; non-changesets return [].
Nested associations and embeds are flattened into paths containing string field
names and zero-based list indices. Field messages remain in the original changeset.
No business Error structs are constructed or catalog mappings applied.
Type metadata uses %{t: type} for scalars, %{t: :array | :map, of: type}
recursively for collections, and %{t: :enum, values: [string]} for enums in
declaration order. Custom/parameterized types use their underlying Ecto type;
semantic names such as decimal, uuid, and date remain distinct. Length validation
keeps its counting type without inferring schema details. Cyclic types raise
ArgumentError; absent type metadata stays absent.
Inclusion/subset/exclusion candidates and number bounds use these conversions:
	Range: %{t: :range, first: integer, last: integer, step: integer}, not enumerated.
	Date.Range: the same shape with t: :date_range and ISO 8601 date bounds.
	MapSet: sorted lists; lists and ordinary maps: recursively converted values.
	Duration: ISO 8601 strings; Decimal: decimal strings.

Other values are left to the encoder. Other metadata and application Error data
are unchanged; original metadata remains in the source changeset.

  


        

      


  

    
RintoError.Source protocol
    



      
Construction and public-output protocol for registered source structs.
Implement both build/1 and to_payload/2 in a defimpl, and register each
accepted type with entry_for in the application Error module. Registration
is required even when an implementation exists. See the
custom struct guide.
Construction
build/1 receives the original input and returns Error attributes as a map or
keyword list. Missing kind, source selector, and raw default to the registered
kind, input module, and nil. Explicit fields are preserved; the final kind
must be declared, and unknown fields fail struct construction. Retaining the
original input in raw is optional.
Maps and keywords bypass the builder. An explicit registered __source__
supplies a default kind and selects output conversion; raw's type never selects it.
Public output
to_payload/2 dispatches on an empty struct of the final __source__ type.
Its first argument is only a type selector, NOT the original input. The second
argument is the complete Error, including current raw, data, errors, and metadata.
Read conversion data from the Error; the builder decides what to retain there.
This also supports manually constructed Errors and builders that replace raw.
Return %{data: map(), errors: [term()]}. Explicit Error data overrides returned
keys, and returned details replace stored errors without recursive conversion or
catalog mapping. The Error module adds the mapped public kind. Conversion runs
on every output request and JSON encoding, without caching.
Both functions are required by the protocol. A source used only for exceptions
or logs can explicitly raise in to_payload/2 to reject public output.
Construction calls only build/1; implementation exceptions propagate unchanged.
Implementations and compilation
Both construction and output call this protocol through normal dispatch,
including protocol consolidation. Ecto.Changeset uses the same path as any
custom struct. The library supplies its implementation when Ecto is available
at library compilation.
To supply your own Changeset implementation, configure this before compiling
the dependency:
config :rinto_error, exclude_default_sources: [Ecto.Changeset]
Then define your defimpl in the application's lib/ directory. Recompile
the dependency after changing this configuration. Helpers in
RintoError.Changeset remain available. Implementations apply globally per type;
per-Error overrides are not supported. Use a wrapper struct when different
behaviors must coexist. Each Error module still needs entry_for.
Error and implementation modules may compile in either order, before protocol
consolidation. Ordinary Mix builds verify implementation metadata and both
public callbacks after Elixir compilation, including unchanged Error modules
in incremental builds. Failures point to entry_for. Validation reads compiled
metadata and exports without loading implementations or running callbacks;
it does not check return values or behavior. Standalone compilation outside Mix
skips this project-wide check; missing implementations raise native protocol errors.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        All the types that implement this protocol.



    





  
    Functions
  


    
      
        build(source)

      


        Returns Error construction attributes from the original input struct.



    


    
      
        to_payload(source, error)

      


        Returns public data and details from the complete Error; source selects the implementation.
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          @type t() :: term()


      


All the types that implement this protocol.

  


        

      

      
        Functions


        


  
    
      
    
    
      build(source)



        
          
        

    

  


  

      

          @spec build(t()) :: map() | keyword()


      


Returns Error construction attributes from the original input struct.

  



  
    
      
    
    
      to_payload(source, error)



        
          
        

    

  


  

      

          @spec to_payload(t(), struct()) :: %{data: map(), errors: [term()]}


      


Returns public data and details from the complete Error; source selects the implementation.
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