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Valpa is a composable validation library for Elixir. It works with raw values, {:ok, _}, or {:error, _} tuples in pipelines. It offers pipelined field validation, automatic error propagation, and structured error reporting.
Valpa provides simple, reusable validation functions for individual values or relationships between fields in a map or struct.
Why?
	Pipeline-friendly — validate values, {:ok, _}, or {:error, _} directly in Elixir pipelines.
	No schemas required — works with plain maps, structs, or raw values.
	Optional (maybe_) and required variants for all validators.
	Built-in validators for numbers, strings, booleans, lists, maps, and more.
	List and map content checks — uniqueness, value sets, key inclusion/exclusion.
	Custom validators — easily extend with your own rules.
	Detailed errors — structured output with optional stacktrace for debugging.
	Predicate functions — standalone checks returning true or false.

Installation
Add :valpa to your mix.exs dependencies:
def deps do
  [
    {:valpa, "~> 0.1.2"}
  ]
end
Then run:
mix deps.get

Usage
Let’s say you need to validate a person struct:
defmodule Person do
  defstruct [
    :name, :age, :height, :money, :has_hat, :won, :lose,
    :dice_rolls, :hat_color, :car, :bike, :school, :work
  ]

  def validate(p) do
    p
    |> Valpa.string(:name)
    |> Valpa.integer(:age)
    |> Valpa.maybe_float(:height)
    |> Valpa.decimal(:money)
    |> Valpa.boolean(:has_hat)
    |> Valpa.integer(:won)
    |> Valpa.integer(:lose)
    |> Valpa.map_compare_int_keys({:>, :won, :lose})
    |> Valpa.list_of_type(:dice_rolls, :integer)
    |> Valpa.value_of_values(:hat_color, [:RED, :GREEN, :BLUE])
    |> Valpa.maybe_value_or_uniq_list_of_values(:car, [:BMW, :AUDI, :FORD])
    |> Valpa.maybe_uniq_list_of_type(:bike, :string)
    |> Valpa.map_inclusive_keys([:car, :bike])
    |> Valpa.maybe_string(:school)
    |> Valpa.maybe_string(:work)
    |> Valpa.map_exclusive_keys([:school, :work])
  end
end
Valid input:
defmodule Bernard do
  def create do
    %Person{
      name: "Bernard",
      age: 34,
      height: 183.5,
      money: Decimal.new("53.8"),
      has_hat: true,
      won: 5,
      lose: 3,
      dice_rolls: [1, 4, 4, 5, 2, 3],
      hat_color: :GREEN,
      car: :FORD,
      bike: ["Old", "Electric"],
      school: "MIT"
    }
  end
end

Bernard.create() |> Person.validate()
# => {:ok, %Person{...}}
Invalid input (wrong type):
defmodule InvalidBernard do
  def create do
    %Person{age: "34", name: "Bernard", ...}
  end
end

InvalidBernard.create() |> Person.validate()
# => {:error, %Valpa.Error{validator: :integer, value: "34", field: :age, ...}}
Invalid input (field relationship):
defmodule AnotherInvalidBernard do
  def create do
    %Person{won: 5, lose: 11, ...}
  end
end

AnotherInvalidBernard.create() |> Person.validate()
# => {:error, %Valpa.Error{validator: :map_compare_int_keys, criteria: {:>, :won, :lose}, ...}}
Optional vs Required
Validators come in two variants:
	Valpa.integer/2 — required
	Valpa.maybe_integer/2 — optional (passes on nil)

Also available for types: string, float, decimal, boolean, list_of_type, value_of_values, etc.
Custom Validators
Valpa supports custom validation in two ways:
	Module-based validation via Valpa.Custom.validator
	Function-based validation via Valpa.Custom.validate

Option 1: Custom validator module (on field)
defmodule DiceRolls do
  @behaviour Valpa.CustomValidator

  def validate(value) do
    if Enum.sum(value) == 20, do: :ok, else: {:error, Valpa.Error.new(...) }
  end
end

# In validation:
# ...
|> Valpa.Custom.validator(:dice_rolls, DiceRolls)
Option 2: Custom validator module (on full struct)
defmodule WonLose do
  @behaviour Valpa.CustomValidator

  def validate(%{won: won, lose: lose}) do
    if won + lose == 10, do: :ok, else: {:error, Valpa.Error.new(...) }
  end
end

# ...
|> Valpa.Custom.validator(WonLose)
Option 3: Inline validation function
defmodule FieldsSumEqualsTen do
  def validate(data, a, b) do
    if Map.get(data, a) + Map.get(data, b) == 10, do: :ok, else: {:error, Valpa.Error.new(...) }
  end
end

# ...
|> Valpa.Custom.validate(&FieldsSumEqualsTen.validate(&1, :age, :won))
Error Struct
Errors are returned as %Valpa.Error{} with fields:
	:validator — name of the validator
	:value — the invalid value (or whole struct for relationship checks)
	:field — field being validated (if applicable)
	:criteria — criteria info like {:>, :a, :b} or %{min: 0}
	:text — optional message (useful for custom validators)
	:__trace__ — stacktrace, shown only in dev/test

See Valpa.Error for full structure and how to build custom errors.

Stacktrace (Quick Info)
Valpa errors can include stacktraces for debugging.
	Dev/Test: stacktraces included
	Prod: stacktraces hidden

Override defaults (optional):
config :valpa, :stacktrace, true  # force stacktraces
config :valpa, :stacktrace, false # hide stacktraces
⚠️ Safe defaults applied automatically — you usually don’t need to change anything.

Predicate Functions
All built-in validators in Valpa are based on simple predicate functions defined in Valpa.Predicate.Validator. These functions return true or false, making them useful on their own when you don’t need full validation:
Valpa.Predicate.Validator.integer(5)
# => true

Valpa.Predicate.Validator.integer("not a number")
# => false
Documentation
Full API docs: https://hexdocs.pm/valpa
Contributing
Contributions are welcome via issues or pull requests.
Created and maintained by Centib.
License
MIT License. See LICENSE.md.


  

    Changelog

v0.1.2 (2025-09-29)
Added
	New predicate Valpa.Predicate.Validator.decimal_precision/2:
	Checks if a Decimal value has a scale less than or equal to the given precision.
	Returns false if the value is not a Decimal.
	Raises an error only if the max_precision argument is invalid (not a non-negative integer).
	Useful for validating numbers where exact decimal places are required.


	New predicates Valpa.Predicate.Validator.decimal_in_range_inclusive/2 and decimal_in_range_exclusive/2:
	Check if a Decimal value falls within an inclusive or exclusive range, respectively.
	Return false if the value is not a Decimal.
	Raise errors only if the helper arguments (min or max) are invalid.


	Users now have additional high-level validators:
	Valpa.decimal_precision/2
	Valpa.decimal_precision/3 (for map/struct)
	Valpa.maybe_decimal_precision/2
	Valpa.maybe_decimal_precision/3 (for map/struct)
	Valpa.decimal_in_range_inclusive/2
	Valpa.decimal_in_range_inclusive/3 (for map/struct)
	Valpa.maybe_decimal_in_range_inclusive/2
	Valpa.maybe_decimal_in_range_inclusive/3 (for map/struct)
	Valpa.decimal_in_range_exclusive/2
	Valpa.decimal_in_range_exclusive/3 (for map/struct)
	Valpa.maybe_decimal_in_range_exclusive/2
	Valpa.maybe_decimal_in_range_exclusive/3 (for map/struct)



v0.1.1 (2025-09-03)
Changed
	Valpa.Error now respects runtime configuration for stacktrace inclusion:
	Stacktraces are enabled by default in :dev and :test.

	Stacktraces are disabled by default in :prod.

	Users can override via application config:
config :valpa, :stacktrace, true  # force stacktraces
config :valpa, :stacktrace, false # disable stacktraces



	Valpa.Error.new/1 is runtime-safe and uses Application.get_env/3 instead of compile_env, ensuring correct behavior in releases.

	__trace__ is now optional and hidden in production by default for safer error reporting.


Documentation
	Updated module documentation for Valpa.Error explaining:
	Stacktrace defaults per environment.
	How to override via user config.
	Safe defaults for library consumers.


	README updated with a stacktrace configuration section for clarity.


Development
	Refactored Valpa.Error to make stacktrace capture runtime-safe and configurable.
	Improved dev/test experience with stacktraces while keeping production errors clean.

v0.1.0 (2025-08-04)
Added
	Initial release of Valpa validation library for Elixir.
	Support for validating raw values, {:ok, _}, or {:error, _} tuples in pipelines with automatic error propagation.
	Built-in validators for common types: integer, float, string, boolean, decimal, lists, maps, and more.
	Support for optional (maybe_) and required variants of validators.
	Validation of relationships between map/struct fields (e.g., comparing keys).
	Custom validators support via modules and inline functions.
	Detailed structured error reporting with Valpa.Error including stacktrace capture (in dev/test).
	Predicate functions in Valpa.Predicate.Validator returning true or false for standalone checks.
	Comprehensive pipeline-friendly API for easy composition.
	No schema definitions required — works directly with maps or structs.
	Supports validation of list contents, unique lists, and value sets.
	Inclusive and exclusive key validation in maps.

Documentation
	Complete README with usage examples, custom validator patterns, and error structure.
	API documentation published on HexDocs.

Development
	Macro-based generation of validation functions from predicate logic for DRY code.
	Proper error trace capturing for better debugging.

For future releases: planned improvements include:
	More validators and richer predicate coverage.
	Schema integration.
	Improved error messaging.
	Proper @spec annotations and detailed documentation for every validation function.

Created and maintained by Centib.


  

    LICENSE

MIT License
Copyright (c) 2025 Centib
Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:
The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.
THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.
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  Valpa is a composable validation library for Elixir.
It supports validation of raw values, {:ok, _} and {:error, _} tuples with
pipelined field validations and automatic error propagation.
Features include:
	Simple, reusable validation functions for values and maps/structs
	Optional and required variants for all validators
	Extensible with custom validators
	Detailed error reporting with rich metadata

For usage examples and full documentation, see:
	README
	HexDocs
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“Custom” validators that wrap user-provided functions or modules
implementing the Valpa.CustomValidator behaviour and always return
	{:ok, value}
	{:ok, map}
	{:error, reason}

instead of raising. All functions accept:
	A raw value
	An {:ok, value} tuple (it unwraps and re-validates)
	An {:error, reason} tuple (it propagates unchanged)

This makes them fully composable in |> pipelines.
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        maybe_validate(input, validate)

      


        Like validate/2 but treats nil as valid and returns {:ok, nil}.
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        Like validator/2 but returns {:ok, nil} if the input is nil.
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        Like validator/3 but returns {:ok, map} if Map.fetch!(map, key) is nil.
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        Delegate to a Valpa.CustomValidator module.
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        Run a Valpa.CustomValidator against a single map field.
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          @spec maybe_validate(
  term() | {:ok, term()} | {:error, any()},
  Valpa.CustomValidator.validate()
) :: {:ok, term() | nil} | {:error, any()}


      


Like validate/2 but treats nil as valid and returns {:ok, nil}.

  



  
    
      
    
    
      maybe_validator(input, validator)
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) :: {:ok, term() | nil} | {:error, any()}


      


Like validator/2 but returns {:ok, nil} if the input is nil.
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  map() | {:ok, map()} | {:error, any()},
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  Valpa.CustomValidator.t()
) :: {:ok, map()} | {:error, any()}


      


Like validator/3 but returns {:ok, map} if Map.fetch!(map, key) is nil.
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          @spec validate(
  term() | {:ok, term()} | {:error, any()},
  Valpa.CustomValidator.validate()
) :: {:ok, term()} | {:error, any()}


      


Apply a simple validation function to input.
Parameters
	input — raw term, {:ok, term}, or {:error, reason}
	validate — a (term -> :ok | {:error, reason}) function


Returns
	{:ok, value} if validate.(value) == :ok
	{:error, reason} if validate.(value) == {:error, reason}
	Propagates existing {:error, reason} unchanged
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  term() | {:ok, term()} | {:error, any()},
  Valpa.CustomValidator.t()
) :: {:ok, term()} | {:error, any()}


      


Delegate to a Valpa.CustomValidator module.
Parameters
	input — raw term, {:ok, term}, or {:error, reason}
	validator — a module implementing Valpa.CustomValidator

Returns
	{:ok, value} on success
	{:error, reason} on failure
	Propagates existing {:error, reason} unchanged
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          @spec validator(
  map() | {:ok, map()} | {:error, any()},
  atom(),
  Valpa.CustomValidator.t()
) :: {:ok, map()} | {:error, any()}


      


Run a Valpa.CustomValidator against a single map field.
Returns
	{:ok, map} if the field passes validation
	{:error, reason} on failure
	Propagates existing {:error, reason} unchanged
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Behaviour for custom validators.
Implement the validate/1 callback to return:
	:ok — if the value is valid
	{:error, %Valpa.Error{}} — if the value is invalid

Example:
defmodule MyApp.Validators.PositiveInteger do
  @behaviour Valpa.CustomValidator

  @impl true
  def validate(val) when is_integer(val) and val > 0, do: :ok
  def validate(val), do:
    {:error, Valpa.Error.new(%{
      validator: :positive_integer,
      value: val,
      criteria: "> 0"
    })}
end
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Valpa.Predicate.Validator 
    



      
Built-in predicate functions for Valpa validators.
All predicates return true or false, making them useful on their own when full validation pipelines are unnecessary.
Examples
Valpa.Predicate.Validator.integer(5)
# => true

Valpa.Predicate.Validator.integer("not a number")
# => false
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Valpa.Error exception
    



      
Error Handling
Valpa returns detailed error structs on validation failure. All errors use
the Valpa.Error struct, which contains rich metadata. Optionally, a stacktrace
may be included for debugging purposes.
Valpa.Error structure
%Valpa.Error{
  validator: :integer,       # The failed validator name (e.g., :min, :string, :custom_validator)
  value: 3.14,               # The value that failed
  field: :age,               # (optional) Field name
  criteria: nil,             # (optional) Validator-specific context (like min-max range for example)
  text: nil,                 # (optional) Custom error message
  __trace__: [...]           # Internal trace, used for error reporting
}
Stacktrace configuration
By default, stacktraces are:
	enabled in :dev and :test
	disabled in :prod

You can override this in your application config if desired:
# config/config.exs
config :valpa, :stacktrace, true

# config/prod.exs
config :valpa, :stacktrace, false
⚠️ You do not have to set this — safe defaults are applied automatically.

Constructing Errors
You can manually create an error with:
Valpa.Error.new(%{
  validator: :sum,
  value: [4, 5, 6],
  field: :diceRolls,
  criteria: 20,
  text: "Sum must be exactly 20"
})
This returns a {:error, %Valpa.Error{...}} tuple ready for use in custom validators.

Setting the Field Later
To associate an error with a field after creation:
Valpa.Error.new(%{...})
|> Valpa.Error.at(:my_field)
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