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Draft is an Elixir library for building typed structs with built-in type 
coercion and validation. Define schemas with type safety, automatic casting, 
and flexible validation rules.
Installation
Add draft to your dependencies in mix.exs:
def deps do
    [
        {:draft, "~> 1.1.1"}
    ]
end
Quick Start
defmodule User do
    use Draft.Schema

    schema required: true do
        field :id,    :uuid
        field :name,  :string, min: 1, max: 100
        field :email, :string, pattern: :email
        field :age,   :integer, min: 0
    end
end

# Create a struct (raises on error)
user = User.new(id: "550e8400-e29b-41d4-a716-446655440000", name: "Alice", email: "alice@example.com", age: 30)

# Create with result tuple
{:ok, user} = User.cast(%{"id" => "550e8400-e29b-41d4-a716-446655440000", "name" => "Alice", "email" => "alice@example.com", "age" => "30"})

# Validate
[] = Draft.errors(user)  # No errors
Defining Schemas
Use Draft.Schema to define typed structs:
defmodule Book do
    use Draft.Schema

    schema do
        field :title,     :string
        field :author,    :string
        field :isbn,      :integer
        field :published, :datetime
    end
end
Required Fields
By default, all fields are optional (can be nil). Use required: true at the schema level to make all fields required:
schema required: true do
    field :id,    :uuid
    field :name,  :string
    field :email, :string
end
Or mark individual fields as required:
schema do
    field :id,    :uuid, required: true
    field :name,  :string
    field :notes, :string  # optional
end
Fields with default values are automatically optional:
field :status, :string, default: "pending"
Construction
new/1
Creates a struct, raising ArgumentError on invalid types or missing required fields:
# From keyword list
book = Book.new(title: "Elixir in Action", author: "Sasa Juric", isbn: 1234567890)

# From map
book = Book.new(%{title: "Elixir in Action", author: "Sasa Juric", isbn: 1234567890})

# String keys are automatically converted
book = Book.new(%{"title" => "Elixir in Action", "author" => "Sasa Juric"})
cast/1
Returns a result tuple without raising:
{:ok, book} = Book.cast(title: "Elixir in Action", author: "Sasa Juric")
{:error, errors} = Book.cast(title: 123)  # Type coercion error
from_struct/2
Creates a struct from another struct, useful for transforming between similar types:
defmodule Document do
    use Draft.Schema
    schema do
        field :title, :string
        field :body,  :string
        field :meta,  :map
    end
end

defmodule Article do
    use Draft.Schema
    schema do
        field :title,   :string
        field :content, :string
    end
end

doc = Document.new(title: "Hello", body: "World", meta: %{})

# Direct conversion (matching field names)
article = Article.from_struct(doc)

# With field remapping
article = Article.from_struct(doc, content: :body)
Returns the struct on success or {:error, reason} on failure.
Type Coercion
Draft automatically coerces values to the correct type during construction:
defmodule Example do
    use Draft.Schema
    schema do
        field :count,  :integer
        field :price,  :float
        field :active, :boolean
    end
end

# String values are coerced
Example.new(count: "42", price: "19.99", active: "true")
# => %Example{count: 42, price: 19.99, active: true}
Validation
Validation is separate from construction. Use Draft.validate/1 or Draft.errors/1 to validate a struct:
defmodule Product do
    use Draft.Schema
    schema do
        field :name,  :string, min: 1, max: 100
        field :price, :number, min: 0
        field :sku,   :string, pattern: ~r/^[A-Z]{3}-\d{4}$/
    end
end

product = Product.new(name: "", price: -10, sku: "invalid")

# Get validation errors
errors = Draft.errors(product)
# => [name: "must be greater than 1", price: "must be greater than 0", sku: "does not match the required format"]

# Check if valid
Draft.valid?(product)  # => false

# Validate with result tuple
{:error, errors} = Draft.validate(product)
Built-in Validators
	Validator	Options	Description
	required	true	Field must not be nil
	min	integer	Minimum value (numbers) or length (strings/lists)
	max	integer	Maximum value (numbers) or length (strings/lists)
	length	min:, max:, is:, in:	Exact length constraints
	format	:email, :url, or regex	String format validation
	pattern	regex	Custom regex pattern
	inclusion	list or in:	Value must be in list
	exclusion	list or in:	Value must not be in list
	by	function	Custom validation function
	uuid	true	Valid UUID format
	tld	true	Valid top-level domain

Validation Examples
# Length validation
field :username, :string, length: [min: 3, max: 20]
field :pin,      :string, length: [is: 4]
field :code,     :string, length: [in: 6..10]

# Numeric bounds
field :age,   :integer, min: 0, max: 150
field :score, :number,  min: 0, max: 100

# Pattern matching
field :phone, :string, pattern: ~r/^\+?[\d\s-]+$/
field :email, :string, format: :email

# Inclusion/Exclusion
field :status, :string, inclusion: ["pending", "active", "closed"]
field :role,   :atom,   exclusion: [:admin, :superuser]

# Custom validation
field :even_number, :integer, by: fn val -> rem(val, 2) == 0 end
Custom Error Messages
Validators accept a :message option for custom error messages with EEx templating:
field :age, :integer, min: [min: 18, message: "must be at least <%= min %> years old"]
field :name, :string, length: [min: 2, message: "<%= value %> is too short (min <%= min %> chars)"]
Conditional Validation
Skip validation based on conditions:
# Skip if value is nil
field :nickname, :string, min: [min: 3, allow_nil: true]

# Skip if value is blank (nil or empty string)
field :bio, :string, length: [max: 500, allow_blank: true]
Built-in Types
	Type	Description	Coerces From
	:string	Text values	Any value via to_string/1
	:integer	Whole numbers	Strings, floats
	:float	Decimal numbers	Strings, integers
	:number	Any numeric value	Strings
	:boolean	True/false	"true", "false", 1, 0
	:atom	Atoms	Strings (existing atoms only)
	:uuid	UUID strings	Strings
	:datetime	DateTime structs	ISO8601 strings
	:map	Maps	-
	:list	Lists	-
	:tuple	Tuples	-
	:enum	Enumerated values	Strings, atoms
	:struct	Struct types	Maps
	:any	Any value	-

Advanced Features
Nested Schemas
Use Draft schemas as field types:
defmodule Address do
    use Draft.Schema
    schema do
        field :street,  :string
        field :city,    :string
        field :country, :string
    end
end

defmodule Person do
    use Draft.Schema
    schema do
        field :name,    :string
        field :address, Address
    end
end

Person.new(
  name: "Alice",
  address: %{street: "123 Main St", city: "Boston", country: "USA"}
)
Lists of Schemas
defmodule Order do
    use Draft.Schema
    schema do
        field :items, :list, type: LineItem, default: []
    end
end
Enum Types
field :status, :enum, values: [:pending, :processing, :shipped, :delivered]
Map Fields with Schema
Define typed map fields without creating a separate module:
defmodule Report do
    use Draft.Schema

    @metadata_schema [
        author:    [:string, required: true],
        version:   [:integer, min: 1],
        tags:      [:list, type: :string]
    ]

    schema do
        field :title,    :string
        field :metadata, :map, fields: @metadata_schema
    end
end
Inheritance
Extend existing schemas with the :extends option:
defmodule Entity do
    use Draft.Schema
    schema do
        field :id,         :uuid
        field :created_at, :datetime
        field :updated_at, :datetime
    end
end

defmodule User do
    use Draft.Schema
    schema extends: Entity do
        field :name,  :string
        field :email, :string
    end
end

# User has: id, created_at, updated_at, name, email
Multiple inheritance:
schema extends: [Timestamps, SoftDelete, Auditable] do
    field :name, :string
end
Overwriting inherited fields:
defmodule Admin do
    use Draft.Schema
    schema extends: User do
        field :email, :string, overwrite: true, format: :email  # Override with stricter validation
    end
end
Serialization (Dump)
Convert structs back to plain maps:
user = User.new(name: "Alice", email: "alice@example.com")
{:ok, map} = User.dump(user)
# => {:ok, %{"name" => "Alice", "email" => "alice@example.com"}}
Custom Types
Implement Draft.Type.Behaviour for custom types:
defmodule MyApp.Types.Money do
    @behaviour Draft.Type.Behaviour

    @impl true
    def cast(value, _opts) when is_integer(value) do
        {:ok, Decimal.new(value)}
    end

    def cast(value, _opts) when is_binary(value) do
    case Decimal.parse(value) do
        {decimal, ""} -> {:ok, decimal}
        _ -> {:error, ["invalid money format"]}
    end
    end

    def cast(_, _), do: {:error, ["invalid money format"]}

    @impl true
    def dump(value, _opts) do
        {:ok, Decimal.to_string(value)}
    end
end
Custom Validators
Implement Draft.Validator.Behaviour:
defmodule MyApp.Validators.Positive do
    use Draft.Validator

    def validate(value, _opts) when is_number(value) and value > 0 do
        {:ok, value}
    end

    def validate(_value, opts) do
        {:error, message(opts, "must be positive")}
    end
end
Configuration
Register custom types and validators in config/config.exs:
config :draft, :types,
    money: MyApp.Types.Money

config :draft, :validators,
    positive: MyApp.Validators.Positive
Then use them in schemas:
field :amount, :money, positive: true
API Reference
Schema Functions
	Function	Description
	new/1	Create struct, raises on error
	cast/1	Create struct, returns result tuple
	from_struct/2	Create from another struct with optional field remapping
	dump/1	Serialize struct to map
	__blueprint__/0	Get schema definition
	__fields__/0	Get field list with types

Draft Functions
	Function	Description
	Draft.valid?/1	Check if struct is valid
	Draft.validate/1	Validate and return result tuple
	Draft.errors/1	Get list of validation errors

License
MIT License - see LICENSE for details.
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The MIT License (MIT)
Copyright (c) 2016 Che Mfoncho (2p4b@proton.me)

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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iex> {:ok, _value} = Draft.Type.Datetime.cast("01-01-1900", [])

iex> {:ok, _value} = Draft.Type.Datetime.cast("1900-01-01", [])
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iex> {:ok, _value} = Draft.Type.Datetime.cast("2023-02-01T14:51:53.468132Z", [])

iex> {:error, _reason} = Draft.Type.Datetime.cast("1900-91-91", [])
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Ensure a value is not a member of a list of values.
Options
	:in: The list.
	:message: Optional. A custom error message. May be in EEx format
  and use the fields described in "Custom Error Messages," below.

The list can be provided in place of the keyword list if no other options are needed.
Examples
iex> Draft.Validator.Exclusion.validate(1, [1, 2, 3])
{:error, "must not be one of [1, 2, 3]"}

iex> Draft.Validator.Exclusion.validate(1, [in: [1, 2, 3]])
{:error, "must not be one of [1, 2, 3]"}

iex> Draft.Validator.Exclusion.validate(1, [in: [1, 2, 3], message: "<%= value %> shouldn't be in <%= inspect list %>"])
{:error, "1 shouldn't be in [1, 2, 3]"}

iex> Draft.Validator.Exclusion.validate(4, [1, 2, 3])
{:ok, 4}

iex> Draft.Validator.Exclusion.validate("a", ~w(a b c))
{:error, ~S(must not be one of ["a", "b", "c"])}

iex> Draft.Validator.Exclusion.validate("a", in: ~w(a b c), message: "must not be abc, talkin' 'bout 123")
{:error, "must not be abc, talkin' 'bout 123"}
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Ensure a value matches a regular expression.
Options
	:with: The regular expression.
	:message: Optional. A custom error message. May be in EEx format
and use the fields described in "Custom Error Messages," below.

The regular expression can be provided in place of the keyword list if no other options
are needed.
Examples
iex> Draft.Validator.Format.validate("foo", ~r/^f/)
{:ok, "foo"}

iex> Draft.Validator.Format.validate("foo", ~r/o{3,}/)
{:error, "must have the correct format"}

iex> Draft.Validator.Format.validate("foo", [with: ~r/^f/])
{:ok, "foo"}

iex> Draft.Validator.Format.validate("bar", [with: ~r/^f/, message: "must start with an f"])
{:error, "must start with an f"}

iex> Draft.Validator.Format.validate("", [with: ~r/^f/, allow_blank: true])
{:ok, ""}

iex> Draft.Validator.Format.validate(nil, [with: ~r/^f/, allow_nil: true])
{:ok, nil}
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Ensure a value is a member of a list of values.
Options
	:in: The list.
	:message: Optional. A custom error message. May be in EEx format
and use the fields described in "Custom Error Messages," below.

The list can be provided in place of the keyword list if no other options are needed.
Examples
iex> Draft.Validator.Inclusion.validate(1, [1, 2, 3])
{:ok, [1,2,3]}

iex> Draft.Validator.Inclusion.validate(1, [in: [1, 2, 3]])
{:ok, [1,2,3]}

iex> Draft.Validator.Inclusion.validate(4, [1, 2, 3])
{:error, "must be one of [1, 2, 3]"}

iex> Draft.Validator.Inclusion.validate("a", ~w(a b c))
{:ok, ~w(a b c)}

iex> Draft.Validator.Inclusion.validate(nil, ~w(a b c))
{:error, ~S(must be one of ["a", "b", "c"])}

iex> Draft.Validator.Inclusion.validate(nil, [in: ~w(a b c), allow_nil: true])
{:ok, nil}

iex> Draft.Validator.Inclusion.validate("", [in: ~w(a b c), allow_blank: true])
{:ok, ""}
Custom Error Messages
Custom error messages (in EEx format), provided as :message, can use the following values:
iex> Draft.Validator.Inclusion.__validator__(:message_fields)
[value: "The bad value", list: "List"]
An example:
iex> Draft.Validator.Inclusion.validate("a", in: [1, 2, 3], message: "<%= inspect value %> is not an allowed value")
{:error, ~S("a" is not an allowed value)}
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Ensure a value's length meets a constraint.
Options
At least one of the following must be provided:
	:min: The value is at least this long
	:max: The value is at most this long
	:in: The value's length is within this Range
	:is: The value's length is exactly this amount.

The length for :is can be provided instead of the options keyword list.
The :is is available for readability purposes.
Optional:
	:tokenizer: A function with arity 1 used to split up a
  value for length checking. By default binarys are broken up using
  String.graphemes and all other values (eg, lists) are
  passed through intact. See Draft.Validator.tokens/1.
	:message: Optional. A custom error message. May be in EEx format
  and use the fields described in "Custom Error Messages," below.

Examples
iex> Draft.Validator.Length.validate("foo", 3)
{:ok, "foo"}

iex> Draft.Validator.Length.validate("foo", 2)
{:error, "must have a length of 2"}

iex> Draft.Validator.Length.validate(nil, [is: 2, allow_nil: true])
{:ok, nil}

iex> Draft.Validator.Length.validate("", [is: 2, allow_blank: true])
{:ok, ""}

iex> Draft.Validator.Length.validate("foo", min: 2, max: 8)
{:ok, "foo"}

iex> Draft.Validator.Length.validate("foo", min: 4)
{:error, "must have a length of at least 4"}

iex> Draft.Validator.Length.validate("foo", max: 2)
{:error, "must have a length of no more than 2"}

iex> Draft.Validator.Length.validate("foo", max: 2, message: "must be the right length")
{:error, "must be the right length"}

iex> Draft.Validator.Length.validate("foo", is: 3)
{:ok, "foo"}

iex> Draft.Validator.Length.validate("foo", is: 2)
{:error, "must have a length of 2"}

iex> Draft.Validator.Length.validate("foo", in: 1..6)
{:ok, "foo"}

iex> Draft.Validator.Length.validate("foo", in: 8..10)
{:error, "must have a length between 8 and 10"}

iex> Draft.Validator.Length.validate("four words are here", max: 4, tokenizer: &String.split/1)
{:ok, "foor"}
Custom Error Messages
Custom error messages (in EEx format), provided as :message, can use the following values:
iex> Draft.Validator.Length.__validator__(:message_fields)
[value: "Bad value", tokens: "Tokens from value", size: "Number of tokens", min: "Minimum acceptable value", max: "Maximum acceptable value"]
An example:
iex> Draft.Validator.Length.validate("hello my darling", min: 4, tokenizer: &String.split/1,
...> message: "<%= length tokens %> words isn't enough")
{:error, "3 words isn't enough"}
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Ensure a value's value meets a constraint.
Examples
iex> Draft.Validator.Max.validate(3, 3)
{:ok, 3}

iex> Draft.Validator.Max.validate(6, 5)
{:error, "must be less than 5"}

iex> Draft.Validator.Max.validate("foo", 3)
{:ok, "foo"}

iex> Draft.Validator.Max.validate([1, 2, 3, 4], 3)
{:error, "must be less than 3"}

iex> Draft.Validator.Max.validate([1, 2, 3], 3)
{:ok, [1, 2, 3]}

iex> Draft.Validator.Max.validate("foobar", 4)
{:error, "must be less than 4"}

iex> Draft.Validator.Max.validate("foobar", max: 4, message: "must be the right length")
{:error, "must be the right length"}
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Ensure a value's value meets a constraint.
Examples
iex> Draft.Validator.Min.validate(3, 3)
{:ok, 3}

iex> Draft.Validator.Min.validate(4, 5)
{:error, "must be greater than 5"}

iex> Draft.Validator.Min.validate("foo", 3)
{:ok, "foo"}

iex> Draft.Validator.Min.validate([1], 3)
{:error, "must be greater than 3"}

iex> Draft.Validator.Min.validate([1, 2, 3], 3)
{:ok, [1, 2, 3]}

iex> Draft.Validator.Min.validate("foo", 4)
{:error, "must be greater than 4"}

iex> Draft.Validator.Min.validate("foo", min: 4, message: "must be the right length")
{:error, "must be the right length"}
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Ensure a value is a number.
Options
At least one of the following must be provided:
	:is: The value is a number (integer or float) or not.
	:equal_to: The value is a number equal to this number.
	:greater_than : The value is a number greater than this number.
	:greater_than_or_equal_to: The value is a number greater than or equal to this number.
	:less_than : The value is a number less than this number.
	:less_than_or_equal_to: The value is a number less than or equal to this number.

Optional:
	:message: A custom error message. May be in EEx format and use the fields described
  in Custom Error Messages.
	:allow_nil: A boolean whether to skip this validation for nil values.
	:allow_blank: A boolean whether to skip this validaton for blank values.

The :is option can be provided in place of the keyword list if no other options are set.
When multiple options are than the validator will do an and logic between them.
Examples
Examples when using the :is option:
iex> Draft.Validator.Number.validate("not_a_number", is: true)
{:error, "must be a number"}

iex> Draft.Validator.Number.validate(3.14, is: true)
{:ok, 3.14}

iex> Draft.Validator.Number.validate("not_a_number", is: false)
{:ok, 3.14}

iex> Draft.Validator.Number.validate(3.14, is: false)
{:error, "must not be a number"}
Examples when using the boolean value in options for the :is option:
iex> Draft.Validator.Number.validate("not_a_number", true)
{:error, "must be a number"}

iex> Draft.Validator.Number.validate(3.14, true)
{:ok, 3.14}

iex> Draft.Validator.Number.validate("not_a_number", false)
{:ok, "not_a_number"}

iex> Draft.Validator.Number.validate(3.14, false)
{:error, "must not be a number"}
Examples when using the :equal_to option:
iex> Draft.Validator.Number.validate(3.14, equal_to: 1.41)
{:error, "must be a number equal to 1.41"}

iex> Draft.Validator.Number.validate(3.14, equal_to: 3.14)
{:ok, 3.14}

iex> Draft.Validator.Number.validate(3.14, equal_to: 6.28)
{:error, "must be a number equal to 6.28"}
Examples when using the :greater_than option:
iex> Draft.Validator.Number.validate(3.14, greater_than: 1.41)
{:ok, 3.14}

iex> Draft.Validator.Number.validate(3.14, greater_than: 3.14)
{:error, "must be a number greater than 3.14"}

iex> Draft.Validator.Number.validate(3.14, greater_than: 6.28)
{:error, "must be a number greater than 6.28"}
Examples when using the :greater_than_or_equal_to option:
iex> Draft.Validator.Number.validate(3.14, greater_than_or_equal_to: 1.41)
{:ok, 3.14}

iex> Draft.Validator.Number.validate(3.14, greater_than_or_equal_to: 3.14)
{:ok, 3.14}

iex> Draft.Validator.Number.validate(3.14, greater_than_or_equal_to: 6.28)
{:error, "must be a number greater than or equal to 6.28"}
Examples when using the :less_than option:
iex> Draft.Validator.Number.validate(3.14, less_than: 1.41)
{:error, "must be a number less than 1.41"}

iex> Draft.Validator.Number.validate(3.14, less_than: 3.14)
{:error, "must be a number less than 3.14"}

iex> Draft.Validator.Number.validate(3.14, less_than: 6.28)
{:ok, 3.14}
Examples when using the :less_than_or_equal_to option:
iex> Draft.Validator.Number.validate(3.14, less_than_or_equal_to: 1.41)
{:error, "must be a number less than or equal to 1.41"}

iex> Draft.Validator.Number.validate(3.14, less_than_or_equal_to: 3.14)
{:ok, 3.14}

iex> Draft.Validator.Number.validate(3.14, less_than_or_equal_to: 6.28)
{:ok, 3.14}
Examples when using the combinations of the above options:
iex> Draft.Validator.Number.validate("not_a_number", is: true, greater_than: 0, less_than_or_equal_to: 3.14)
{:error, "must be a number"}

iex> Draft.Validator.Number.validate(0, is: true, greater_than: 0, less_than_or_equal_to: 3.14)
{:error, "must be a number greater than 0"}

iex> Draft.Validator.Number.validate(1.41, is: true, greater_than: 0, less_than_or_equal_to: 3.14)
{:ok, 1.41}

iex> Draft.Validator.Number.validate(3.14, is: true, greater_than: 0, less_than_or_equal_to: 3.14)
{:ok, 3.14}

iex> Draft.Validator.Number.validate(6.28, is: true, greater_than: 0, less_than_or_equal_to: 3.14)
{:error, "must be a number less than or equal to 3.14"}
Custom Error Messages
Custom error messages (in EEx format), provided as :message, can use the following values:
iex> Draft.Validator.Number.__validator__(:message_fields)
[
    value: "Bad value",
    is: "Is number",
    equal_to: "Equal to number",
    greater_than: "Greater than number",
    greater_than_or_equal_to: "Greater than or equal to number",
    less_than: "Less than number",
    less_than_or_equal_to: "Less than or equal to number"
]
An example:
iex> Draft.Validator.Number.validate(3.14, less_than: 1.41,
...> message: "<%= inspect value %> should be less than <%= less_than %>")
{:error, "3.14 should be less than 1.41"}
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