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TOON (Token-Oriented Object Notation) encoder and decoder for Elixir.
TOON is a compact data format optimized for LLM token efficiency, achieving 30-60% token reduction compared to JSON while maintaining readability.
🎯 Specification Compliance
This implementation is tested against the official TOON specification v1.3.3 (2025-10-31) using the official test fixtures.
Test Fixtures: toon-format/spec@b9c71f7
Compliance Status:
	✅ 100% (306/306 tests passing)
	✅ Decoder: 100% (160/160 tests)
	✅ Encoder: 100% (146/146 tests)

Tests validate semantic equivalence (both outputs decode to the same data structure), ensuring correctness independent of Elixir 1.19's automatic key sorting.
Features
	🎯 Token Efficient: 30-60% fewer tokens than JSON
	📖 Human Readable: Indentation-based structure like YAML
	🔧 Three Array Formats: Inline, tabular, and list formats
	✅ Spec Compliant: Tested against official TOON v1.3 specification
	🛡️ Type Safe: Full Dialyzer support with comprehensive typespecs
	🔌 Protocol Support: Custom encoding via Toon.Encoder protocol
	📊 Telemetry: Built-in instrumentation for monitoring

Installation
Add toon to your list of dependencies in mix.exs:
def deps do
  [
    {:toon, "~> 0.3.0"}
  ]
end
Quick Start
Encoding
# Simple object
Toon.encode!(%{"name" => "Alice", "age" => 30})
# => "age: 30\\nname: Alice"

# Nested object
Toon.encode!(%{"user" => %{"name" => "Bob"}})
# => "user:\\n  name: Bob"

# Arrays
Toon.encode!(%{"tags" => ["elixir", "toon"]})
# => "tags[2]: elixir,toon"
Decoding
Toon.decode!("name: Alice\\nage: 30")
# => %{"name" => "Alice", "age" => 30}

Toon.decode!("tags[2]: a,b")
# => %{"tags" => ["a", "b"]}

# With options
Toon.decode!("user:\\n    name: Alice", indent_size: 4)
# => %{"user" => %{"name" => "Alice"}}
Comprehensive Examples
Primitives
Toon.encode!(nil)            # => "null"
Toon.encode!(true)           # => "true"
Toon.encode!(42)             # => "42"
Toon.encode!(3.14)           # => "3.14"
Toon.encode!("hello")        # => "hello"
Toon.encode!("hello world")  # => "\\"hello world\\"" (auto-quoted)
Objects
# Simple objects
Toon.encode!(%{"name" => "Alice", "age" => 30})
# =>
# age: 30
# name: Alice

# Nested objects
Toon.encode!(%{
  "user" => %{
    "name" => "Bob",
    "email" => "bob@example.com"
  }
})
# =>
# user:
#   email: bob@example.com
#   name: Bob
Arrays
# Inline arrays (primitives)
Toon.encode!(%{"tags" => ["elixir", "toon", "llm"]})
# => "tags[3]: elixir,toon,llm"

# Tabular arrays (uniform objects)
Toon.encode!(%{
  "users" => [
    %{"name" => "Alice", "age" => 30},
    %{"name" => "Bob", "age" => 25}
  ]
})
# => "users[2]{age,name}:\\n  30,Alice\\n  25,Bob"

# List-style arrays (mixed or nested)
Toon.encode!(%{
  "items" => [
    %{"type" => "book", "title" => "Elixir Guide"},
    %{"type" => "video", "duration" => 120}
  ]
})
# => "items[2]:\\n  - duration: 120\\n    type: video\\n  - title: \\"Elixir Guide\\"\\n    type: book"
Encoding Options
# Custom delimiters
Toon.encode!(%{"tags" => ["a", "b", "c"]}, delimiter: "\\t")
# => "tags[3\\t]: a\\tb\\tc"

Toon.encode!(%{"values" => [1, 2, 3]}, delimiter: "|")
# => "values[3|]: 1|2|3"

# Length markers
Toon.encode!(%{"tags" => ["a", "b", "c"]}, length_marker: "#")
# => "tags[#3]: a,b,c"

# Custom indentation
Toon.encode!(%{"user" => %{"name" => "Alice"}}, indent: 4)
# => "user:\\n    name: Alice"
Decoding Options
# Atom keys
Toon.decode!("name: Alice", keys: :atoms)
# => %{name: "Alice"}

# Custom indent size
Toon.decode!("user:\\n    name: Alice", indent_size: 4)
# => %{"user" => %{"name" => "Alice"}}

# Strict mode (default: true)
Toon.decode!("  name: Alice", strict: false)  # Accepts non-standard indentation
# => %{"name" => "Alice"}
Specification Compliance
This implementation is tested against the official TOON specification v1.3.
Test Results
$ mix test
306 tests, 0 failures

All official TOON specification tests passing (100%)

Fully Supported Features
Decoder (100% compliant):
	✅ All primitive types (strings, numbers, booleans, null)
	✅ Nested objects with arbitrary depth
	✅ All three array formats (inline, tabular, list)
	✅ Custom delimiters (comma, tab, pipe)
	✅ Quoted strings with escapes (\\, \", \n, \r, \t)
	✅ Leading zero handling ("05" → string, not number)
	✅ Strict mode validation (indentation, blank lines, array lengths)
	✅ Root primitives, arrays, and objects
	✅ Unicode support (emoji, multi-byte characters)

Encoder (100% compliant):
	✅ All primitive types with proper quoting
	✅ Nested objects with correct indentation
	✅ All three array formats (inline, tabular, list)
	✅ Custom delimiters and length markers
	✅ Escape sequences
	✅ Number normalization (-0 → 0, proper precision)
	✅ Root primitives, arrays, and objects
	✅ Delimiter-aware quoting
	✅ Complex nested structures (arrays in list items, etc.)

Testing Approach
Tests use semantic equivalence checking: both encoder output and expected output are decoded and compared. This ensures correctness while accommodating Elixir 1.19's automatic map key sorting (outputs may differ in key order but decode to identical data structures).
Testing
The test suite uses official TOON specification fixtures:
# Run all tests against official spec fixtures
mix test

# Run only fixture-based tests
mix test test/toon/fixtures_test.exs

Test fixtures are loaded from the toon-format/spec repository via git submodule.
TOON Specification
This implementation follows TOON Specification v1.3.
TypeScript Version
This is an Elixir port of the reference implementation: toon-format/toon.
Contributing
Contributions are welcome! Please ensure all official specification tests pass before submitting PRs.
Author
Kentaro Kuribayashi
	GitHub: @kentaro
	Repository: kentaro/toon_ex

License
MIT License - see LICENSE.


  

    Changelog

All notable changes to this project will be documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
Unreleased
0.3.0 - 2025-11-03
100% TOON Specification v1.3.3 Compliance Achieved
Tested against official fixtures from toon-format/spec@b9c71f7 (v1.3.3, 2025-10-31)
Changed
	BREAKING: Switched to official TOON specification fixtures for testing
	Removed all custom test files in favor of official test fixtures (306 tests)
	Added git submodule for toon-format/spec
	Removed unused lib/toon/decode/strings.ex (functionality merged into StructuralParser)

Added
	Complete decoder implementation with 100% specification compliance (160/160 tests)
	Strict mode validation for decoder (indentation, blank lines, array lengths)
	Support for root primitive values (single strings, numbers, etc.)
	Length validation for inline, tabular, and list arrays
	Custom indent_size option for decoder
	Quoted string handling with delimiter-aware splitting
	Leading zero number handling (treats "05" as string per spec)
	Invalid escape sequence detection
	Unterminated string detection
	Support for # length marker prefix (e.g., [#3]:)
	Empty list item support (- → {})
	Nested arrays in list items
	Tabular arrays with quoted keys containing delimiters
	Comprehensive escape sequence validation

Fixed
	String escaping now handles all five valid escapes (\\, \", \n, \r, \t)
	Quoted values in delimited arrays now properly unescaped
	Root primitive detection now handles quoted strings with colons
	Nested object encoding in list items now has correct indentation
	Decoder correctly handles commas in object values when not in an array
	Array length mismatches now properly raise errors in strict mode
	Tabular row count validation
	Custom delimiter support in nested arrays and tabular formats
	Float precision increased to 17 digits for full round-trip fidelity

Testing
	Test assertions modified to compare semantic equivalence (decode both outputs and compare)
	This approach validates correctness independent of key ordering differences in Elixir 1.19
	All 306 official TOON specification tests now pass (100% compliance)

Critical Bug Fixes
	Fixed nested field parsing in list items (indent level tracking)
	Fixed tabular array data row indentation in nested contexts
	Fixed list array item indentation when nested in other list items
	Fixed take/skip logic for array data vs. sibling fields

0.2.0 - 2025-10-28
Fixed
	Tabular array data rows now properly indented at depth + 1
	List-style array items now properly indented
	Top-level arrays no longer include spurious "items[N]:" header
	README examples updated to match actual output

Added
	Comprehensive doctests for all modules (110 doctests total)
	12 new doctest files covering encode, decode, shared, and error modules
	Integration tests for array indentation at all nesting levels

0.1.0 - 2025-10-28
Added
	Initial implementation of TOON encoder and decoder for Elixir
	Full TOON format support (primitives, objects, arrays)
	Three array formats: inline, tabular, and list
	Toon.Encoder protocol for custom struct encoding
	Comprehensive type specifications with Dialyzer support
	Telemetry instrumentation for encoding and decoding operations
	Property-based testing with StreamData
	Complete documentation with examples
	Benchmarks comparing TOON vs JSON token efficiency
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MIT License

Copyright (c) 2025 Kentaro Kuribayashi

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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TOON (Token-Oriented Object Notation) encoder and decoder for Elixir.
TOON is a compact data format optimized for LLM token efficiency, achieving
30-60% token reduction compared to JSON while maintaining readability.
Features
	Token Efficient: 30-60% fewer tokens than JSON
	Human Readable: Indentation-based structure like YAML
	Three Array Formats: Inline, tabular, and list formats
	Type Safe: Full Dialyzer support with comprehensive typespecs
	Protocol Support: Custom encoding via Toon.Encoder protocol

Quick Start
# Encode Elixir data to TOON
iex> Toon.encode!(%{"name" => "Alice", "age" => 30})
"age: 30\nname: Alice"

# Decode TOON to Elixir data
iex> Toon.decode!("name: Alice\nage: 30")
%{"name" => "Alice", "age" => 30}

# Arrays
iex> Toon.encode!(%{"tags" => ["elixir", "toon"]})
"tags[2]: elixir,toon"

# Nested objects
iex> Toon.encode!(%{"user" => %{"name" => "Bob"}})
"user:\n  name: Bob"
Options
Encoding Options
	:indent - Number of spaces for indentation (default: 2)
	:delimiter - Delimiter for array values: "," | "\t" | "|" (default: ",")

	:length_marker - Prefix for array length marker (default: nil)

Decoding Options
	:keys - How to decode map keys: :strings | :atoms | :atoms! (default: :strings)


Custom Encoding
You can implement the Toon.Encoder protocol for your structs:
defmodule User do
  @derive {Toon.Encoder, only: [:name, :email]}
  defstruct [:id, :name, :email, :password_hash]
end

user = %User{id: 1, name: "Alice", email: "alice@example.com"}
Toon.encode!(user)
#=> "name: Alice\nemail: alice@example.com"
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    Functions
  


    
      
        decode(string, opts \\ [])

      


        Decodes TOON format string to Elixir data.



    


    
      
        decode!(string, opts \\ [])

      


        Decodes TOON format string to Elixir data, raising on error.



    


    
      
        encode(data, opts \\ [])

      


        Encodes Elixir data to TOON format.



    


    
      
        encode!(data, opts \\ [])

      


        Encodes Elixir data to TOON format, raising on error.
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      decode(string, opts \\ [])



        
          
        

    

  


  

      

          @spec decode(
  String.t(),
  keyword()
) :: {:ok, Toon.Types.encodable()} | {:error, Toon.DecodeError.t()}


      


Decodes TOON format string to Elixir data.
Returns {:ok, data} on success, or {:error, error} on failure.
Examples
iex> Toon.decode("name: Alice")
{:ok, %{"name" => "Alice"}}

iex> Toon.decode("tags[2]: a,b")
{:ok, %{"tags" => ["a", "b"]}}

  



    

  
    
      
    
    
      decode!(string, opts \\ [])



        
          
        

    

  


  

      

          @spec decode!(
  String.t(),
  keyword()
) :: Toon.Types.encodable()


      


Decodes TOON format string to Elixir data, raising on error.
Examples
iex> Toon.decode!("name: Alice")
%{"name" => "Alice"}

  



    

  
    
      
    
    
      encode(data, opts \\ [])



        
          
        

    

  


  

      

          @spec encode(
  Toon.Types.encodable(),
  keyword()
) :: {:ok, String.t()} | {:error, Toon.EncodeError.t()}


      


Encodes Elixir data to TOON format.
Returns {:ok, toon_string} on success, or {:error, error} on failure.
Examples
iex> Toon.encode(%{"name" => "Alice"})
{:ok, "name: Alice"}

iex> Toon.encode(%{"tags" => ["a", "b"]})
{:ok, "tags[2]: a,b"}

iex> Toon.encode(%{"user" => %{"name" => "Bob"}})
{:ok, "user:\n  name: Bob"}

iex> Toon.encode(%{"data" => [1, 2, 3]}, delimiter: "\t")
{:ok, "data[3\t]: 1\t2\t3"}

  



    

  
    
      
    
    
      encode!(data, opts \\ [])



        
          
        

    

  


  

      

          @spec encode!(
  Toon.Types.encodable(),
  keyword()
) :: String.t()


      


Encodes Elixir data to TOON format, raising on error.
Examples
iex> Toon.encode!(%{"name" => "Alice"})
"name: Alice"

iex> Toon.encode!(%{"tags" => ["a", "b"]})
"tags[2]: a,b"

iex> Toon.encode!(%{"count" => 42, "active" => true})
"active: true\ncount: 42"
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Structural parser for TOON format that handles indentation-based nesting.
This parser processes TOON input by analyzing indentation levels and building
a hierarchical structure from the flat text representation.
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    Types
  


    
      
        line_info()

      


    





  
    Functions
  


    
      
        parse(input, opts)

      


        Parses TOON input string into a structured format.
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      line_info()



        
          
        

    

  


  

      

          @type line_info() :: %{
  content: String.t(),
  indent: non_neg_integer(),
  line_number: non_neg_integer(),
  original: String.t()
}


      



  


        

      

      
        Functions
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          @spec parse(String.t(), map()) :: {:ok, term()} | {:error, Toon.DecodeError.t()}


      


Parses TOON input string into a structured format.
Returns the decoded value which can be a map, list, or primitive.
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Main encoder for TOON format.
This module coordinates the encoding process, dispatching to specialized
encoders based on the type of value being encoded.

      


      
        Summary


  
    Functions
  


    
      
        encode(data, opts \\ [])

      


        Encodes Elixir data to TOON format string.



    


    
      
        encode!(data, opts \\ [])

      


        Encodes Elixir data to TOON format string, raising on error.



    





      


      
        Functions


        


    

  
    
      
    
    
      encode(data, opts \\ [])



        
          
        

    

  


  

      

          @spec encode(
  Toon.Types.encodable(),
  keyword()
) :: {:ok, String.t()} | {:error, Toon.EncodeError.t()}


      


Encodes Elixir data to TOON format string.
Options
	:indent - Number of spaces for indentation (default: 2)
	:delimiter - Delimiter for array values: "," | "\t" | "|" (default: ",")

	:length_marker - Prefix for array length marker (default: nil)

Examples
iex> Toon.Encode.encode(%{"name" => "Alice", "age" => 30})
{:ok, "age: 30\nname: Alice"}

iex> Toon.Encode.encode(%{"tags" => ["elixir", "toon"]})
{:ok, "tags[2]: elixir,toon"}

iex> Toon.Encode.encode(nil)
{:ok, "null"}

iex> Toon.Encode.encode(%{"name" => "Alice"}, indent: 4)
{:ok, "name: Alice"}

  



    

  
    
      
    
    
      encode!(data, opts \\ [])



        
          
        

    

  


  

      

          @spec encode!(
  Toon.Types.encodable(),
  keyword()
) :: String.t()


      


Encodes Elixir data to TOON format string, raising on error.
Examples
iex> Toon.Encode.encode!(%{"name" => "Alice"})
"name: Alice"

iex> Toon.Encode.encode!(%{"tags" => ["a", "b"]})
"tags[2]: a,b"
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Encoding of TOON arrays in three formats:
	Inline: for primitive arrays (e.g., tags[2]: reading,gaming)
	Tabular: for uniform object arrays (e.g., users[2]{name,age}: Alice,30 / Bob,25)
	List: for mixed or non-uniform arrays


      


      
        Summary


  
    Functions
  


    
      
        encode(key, list, depth, opts)

      


        Encodes an array with the given key.



    


    
      
        encode_empty(key, length_marker \\ nil)

      


        Encodes an empty array.



    


    
      
        encode_inline(key, list, opts)

      


        Encodes a primitive array in inline format.



    


    
      
        encode_list(key, list, depth, opts)

      


        Encodes an array in list format (for mixed or non-uniform arrays).



    


    
      
        encode_tabular(key, list, depth, opts)

      


        Encodes a uniform object array in tabular format.



    





      


      
        Functions


        


  
    
      
    
    
      encode(key, list, depth, opts)



        
          
        

    

  


  

      

          @spec encode(String.t(), list(), non_neg_integer(), map()) :: [iodata()]


      


Encodes an array with the given key.
Automatically detects the appropriate format based on array contents.

  



    

  
    
      
    
    
      encode_empty(key, length_marker \\ nil)



        
          
        

    

  


  

      

          @spec encode_empty(String.t(), String.t() | nil) :: [iodata()]


      


Encodes an empty array.
Examples
iex> result = Toon.Encode.Arrays.encode_empty("items", nil)
iex> IO.iodata_to_binary(result)
"items[0]:"

  



  
    
      
    
    
      encode_inline(key, list, opts)



        
          
        

    

  


  

      

          @spec encode_inline(String.t(), list(), map()) :: [iodata()]


      


Encodes a primitive array in inline format.
Examples
iex> opts = %{delimiter: ",", length_marker: nil}
iex> result = Toon.Encode.Arrays.encode_inline("tags", ["reading", "gaming"], opts)
iex> IO.iodata_to_binary(result)
"tags[2]: reading,gaming"

  



  
    
      
    
    
      encode_list(key, list, depth, opts)



        
          
        

    

  


  

      

          @spec encode_list(String.t(), list(), non_neg_integer(), map()) :: [iodata()]


      


Encodes an array in list format (for mixed or non-uniform arrays).
Returns a list where the first element is the header, and subsequent elements
are list items (without base indentation - indentation is added by the Writer).
Examples
iex> opts = %{delimiter: ",", length_marker: nil, indent_string: "  "}
iex> items = [%{"title" => "Book", "price" => 9}, %{"title" => "Movie", "duration" => 120}]
iex> [header | list_items] = Toon.Encode.Arrays.encode_list("items", items, 0, opts)
iex> IO.iodata_to_binary(header)
"items[2]:"
iex> Enum.map(list_items, &IO.iodata_to_binary/1)
["- price: 9", "  title: Book", "- duration: 120", "  title: Movie"]

  



  
    
      
    
    
      encode_tabular(key, list, depth, opts)



        
          
        

    

  


  

      

          @spec encode_tabular(String.t(), list(), non_neg_integer(), map()) :: [iodata()]


      


Encodes a uniform object array in tabular format.
Returns a list where the first element is the header, and subsequent elements
are data rows (without indentation - indentation is added by the Writer).
Examples
iex> opts = %{delimiter: ",", length_marker: nil, indent_string: "  "}
iex> users = [%{"name" => "Alice", "age" => 30}, %{"name" => "Bob", "age" => 25}]
iex> [header | rows] = Toon.Encode.Arrays.encode_tabular("users", users, 0, opts)
iex> IO.iodata_to_binary(header)
"users[2]{age,name}:"
iex> Enum.map(rows, &IO.iodata_to_binary/1)
["30,Alice", "25,Bob"]
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Encoding of TOON objects (maps).

      


      
        Summary


  
    Functions
  


    
      
        encode(map, depth, opts)

      


        Encodes a map to TOON format.



    


    
      
        encode_entry(writer, key, value, depth, opts)

      


        Encodes a single key-value pair.



    





      


      
        Functions


        


  
    
      
    
    
      encode(map, depth, opts)



        
          
        

    

  


  

      

          @spec encode(map(), non_neg_integer(), map()) :: iodata()


      


Encodes a map to TOON format.
Examples
iex> opts = %{indent: 2, delimiter: ",", length_marker: nil}
iex> map = %{"name" => "Alice", "age" => 30}
iex> Toon.Encode.Objects.encode(map, 0, opts)

  



  
    
      
    
    
      encode_entry(writer, key, value, depth, opts)



        
          
        

    

  


  

      

          @spec encode_entry(
  Toon.Encode.Writer.t(),
  String.t(),
  term(),
  non_neg_integer(),
  map()
) ::
  Toon.Encode.Writer.t()


      


Encodes a single key-value pair.
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Validation and normalization of encoding options using NimbleOptions.

      


      
        Summary


  
    Functions
  


    
      
        schema()

      


        Returns the NimbleOptions schema for encoding options.



    


    
      
        validate(opts)

      


        Validates and normalizes encoding options.



    


    
      
        validate!(opts)

      


        Validates and normalizes encoding options, raising on error.



    





      


      
        Functions


        


  
    
      
    
    
      schema()



        
          
        

    

  


  

      

          @spec schema() :: keyword()


      


Returns the NimbleOptions schema for encoding options.

  



  
    
      
    
    
      validate(opts)



        
          
        

    

  


  

      

          @spec validate(keyword()) ::
  {:ok, map()} | {:error, NimbleOptions.ValidationError.t()}


      


Validates and normalizes encoding options.
Examples
iex> Toon.Encode.Options.validate([])
{:ok, %{indent: 2, delimiter: ",", length_marker: nil, indent_string: "  "}}

iex> Toon.Encode.Options.validate(indent: 4, delimiter: "\t")
{:ok, %{indent: 4, delimiter: "\t", length_marker: nil, indent_string: "    "}}

iex> match?({:error, _}, Toon.Encode.Options.validate(indent: -1))
true

iex> match?({:error, _}, Toon.Encode.Options.validate(delimiter: "invalid"))
true

  



  
    
      
    
    
      validate!(opts)



        
          
        

    

  


  

      

          @spec validate!(keyword()) :: map()


      


Validates and normalizes encoding options, raising on error.
Examples
iex> Toon.Encode.Options.validate!([])
%{indent: 2, delimiter: ",", length_marker: nil, indent_string: "  "}

iex> Toon.Encode.Options.validate!(indent: 4)
%{indent: 4, delimiter: ",", length_marker: nil, indent_string: "    "}

  


        

      


  

    
Toon.Encode.Primitives 
    



      
Encoding of primitive TOON values (nil, boolean, number, string).

      


      
        Summary


  
    Functions
  


    
      
        encode(value, delimiter)

      


        Encodes a primitive value to TOON format.
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      encode(value, delimiter)



        
          
        

    

  


  

      

          @spec encode(term(), String.t()) :: iodata()


      


Encodes a primitive value to TOON format.
Examples
iex> Toon.Encode.Primitives.encode(nil, ",")
"null"

iex> Toon.Encode.Primitives.encode(true, ",")
"true"

iex> Toon.Encode.Primitives.encode(false, ",")
"false"

iex> Toon.Encode.Primitives.encode(42, ",")
"42"

iex> Toon.Encode.Primitives.encode(3.14, ",")
"3.14"

iex> Toon.Encode.Primitives.encode("hello", ",")
"hello"

iex> Toon.Encode.Primitives.encode("hello world", ",")
~s("hello world")

  


        

      


  

    
Toon.Encode.Strings 
    



      
String encoding utilities for TOON format.
Handles quote detection, escaping, and key validation.

      


      
        Summary


  
    Functions
  


    
      
        encode_key(key)

      


        Encodes a key, adding quotes if necessary.



    


    
      
        encode_string(string, delimiter \\ ",")

      


        Encodes a string value, adding quotes if necessary.



    


    
      
        escape_string(string)

      


        Escapes special characters in a string.



    


    
      
        safe_key?(key)

      


        Checks if a string can be used as an unquoted key.



    


    
      
        safe_unquoted?(string, delimiter)

      


        Checks if a string can be used unquoted as a value.



    





      


      
        Functions


        


  
    
      
    
    
      encode_key(key)



        
          
        

    

  


  

      

          @spec encode_key(String.t()) :: String.t() | [String.t(), ...]


      


Encodes a key, adding quotes if necessary.
Keys have stricter requirements than values:
	Must match /^[A-Z_][\w.]*$/i (alphanumeric, underscore, dot)
	Numbers-only keys must be quoted
	Keys with special characters must be quoted

Examples
iex> Toon.Encode.Strings.encode_key("name")
"name"

iex> Toon.Encode.Strings.encode_key("user_name")
"user_name"

iex> Toon.Encode.Strings.encode_key("user.name")
"user.name"

iex> Toon.Encode.Strings.encode_key("user name") |> IO.iodata_to_binary()
~s("user name")

iex> Toon.Encode.Strings.encode_key("123") |> IO.iodata_to_binary()
~s("123")

  



    

  
    
      
    
    
      encode_string(string, delimiter \\ ",")



        
          
        

    

  


  

      

          @spec encode_string(String.t(), String.t()) :: iodata()


      


Encodes a string value, adding quotes if necessary.
Examples
iex> Toon.Encode.Strings.encode_string("hello")
"hello"

iex> Toon.Encode.Strings.encode_string("") |> IO.iodata_to_binary()
~s("")

iex> Toon.Encode.Strings.encode_string("hello world")
"hello world"

iex> Toon.Encode.Strings.encode_string("line1\nline2") |> IO.iodata_to_binary()
~s("line1\\nline2")

  



  
    
      
    
    
      escape_string(string)



        
          
        

    

  


  

      

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


      


Escapes special characters in a string.
Examples
iex> Toon.Encode.Strings.escape_string("hello")
"hello"

iex> Toon.Encode.Strings.escape_string("line1\nline2")
"line1\\nline2"

iex> result = Toon.Encode.Strings.escape_string(~s(say "hello"))
iex> String.contains?(result, ~s(\"))
true

  



  
    
      
    
    
      safe_key?(key)



        
          
        

    

  


  

      

          @spec safe_key?(String.t()) :: boolean()


      


Checks if a string can be used as an unquoted key.
A key is safe if it matches /^[A-Z_][\w.]*$/i
Examples
iex> Toon.Encode.Strings.safe_key?("name")
true

iex> Toon.Encode.Strings.safe_key?("user_name")
true

iex> Toon.Encode.Strings.safe_key?("User123")
true

iex> Toon.Encode.Strings.safe_key?("user.name")
true

iex> Toon.Encode.Strings.safe_key?("user-name")
false

iex> Toon.Encode.Strings.safe_key?("123")
false

  



  
    
      
    
    
      safe_unquoted?(string, delimiter)



        
          
        

    

  


  

      

          @spec safe_unquoted?(String.t(), String.t()) :: boolean()


      


Checks if a string can be used unquoted as a value.
A string is safe unquoted if:
	It's not empty
	It doesn't have leading or trailing spaces
	It's not a literal (true, false, null)
	It doesn't look like a number
	It doesn't contain structure characters or delimiters
	It doesn't contain control characters
	It doesn't start with a hyphen

Examples
iex> Toon.Encode.Strings.safe_unquoted?("hello", ",")
true

iex> Toon.Encode.Strings.safe_unquoted?("", ",")
false

iex> Toon.Encode.Strings.safe_unquoted?(" hello", ",")
false

iex> Toon.Encode.Strings.safe_unquoted?("true", ",")
false

iex> Toon.Encode.Strings.safe_unquoted?("42", ",")
false

  


        

      


  

    
Toon.Encode.Writer 
    



      
Line writer for managing indentation and line assembly in TOON format.
This module provides an efficient way to build TOON output with proper
indentation using IO lists for performance.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        empty?(writer)

      


        Checks if the writer is empty.



    


    
      
        line_count(writer)

      


        Returns the number of lines in the writer.



    


    
      
        new(indent_size \\ 2)

      


        Creates a new writer with the specified indent size.



    


    
      
        push(writer, content, depth)

      


        Adds a line to the writer with the specified indentation depth.



    


    
      
        push_many(writer, lines, depth)

      


        Adds multiple lines to the writer at once.



    


    
      
        to_iodata(writer)

      


        Converts the writer's accumulated lines to IO data.



    


    
      
        to_string(writer)

      


        Converts the writer's accumulated lines to a string.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Toon.Encode.Writer{indent_string: String.t(), lines: [iodata()]}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      empty?(writer)



        
          
        

    

  


  

      

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


      


Checks if the writer is empty.
Examples
iex> writer = Toon.Encode.Writer.new(2)
iex> Toon.Encode.Writer.empty?(writer)
true

iex> writer = Toon.Encode.Writer.new(2)
iex> writer = Toon.Encode.Writer.push(writer, "name: Alice", 0)
iex> Toon.Encode.Writer.empty?(writer)
false

  



  
    
      
    
    
      line_count(writer)



        
          
        

    

  


  

      

          @spec line_count(t()) :: non_neg_integer()


      


Returns the number of lines in the writer.
Examples
iex> writer = Toon.Encode.Writer.new(2)
iex> Toon.Encode.Writer.line_count(writer)
0

iex> writer = Toon.Encode.Writer.new(2)
iex> writer = Toon.Encode.Writer.push(writer, "name: Alice", 0)
iex> Toon.Encode.Writer.line_count(writer)
1

  



    

  
    
      
    
    
      new(indent_size \\ 2)



        
          
        

    

  


  

      

          @spec new(pos_integer()) :: t()


      


Creates a new writer with the specified indent size.
Examples
iex> Toon.Encode.Writer.new(2)
%Toon.Encode.Writer{lines: [], indent_string: "  "}

iex> Toon.Encode.Writer.new(4)
%Toon.Encode.Writer{lines: [], indent_string: "    "}

  



  
    
      
    
    
      push(writer, content, depth)



        
          
        

    

  


  

      

          @spec push(t(), iodata(), non_neg_integer()) :: t()


      


Adds a line to the writer with the specified indentation depth.
Examples
iex> writer = Toon.Encode.Writer.new(2)
iex> writer = Toon.Encode.Writer.push(writer, "name: Alice", 0)
iex> Toon.Encode.Writer.to_string(writer)
"name: Alice"

iex> writer = Toon.Encode.Writer.new(2)
iex> writer = Toon.Encode.Writer.push(writer, "name: Alice", 1)
iex> Toon.Encode.Writer.to_string(writer)
"  name: Alice"

  



  
    
      
    
    
      push_many(writer, lines, depth)



        
          
        

    

  


  

      

          @spec push_many(t(), [iodata()], non_neg_integer()) :: t()


      


Adds multiple lines to the writer at once.
Examples
iex> writer = Toon.Encode.Writer.new(2)
iex> writer = Toon.Encode.Writer.push_many(writer, ["name: Alice", "age: 30"], 0)
iex> Toon.Encode.Writer.to_string(writer)
"name: Alice\nage: 30"

  



  
    
      
    
    
      to_iodata(writer)



        
          
        

    

  


  

      

          @spec to_iodata(t()) :: [iodata()]


      


Converts the writer's accumulated lines to IO data.
This is more efficient than to_string/1 when the result will be
written to an IO device.
Examples
iex> writer = Toon.Encode.Writer.new(2)
iex> writer = Toon.Encode.Writer.push(writer, "name: Alice", 0)
iex> iodata = Toon.Encode.Writer.to_iodata(writer)
iex> IO.iodata_to_binary(iodata)
"name: Alice"

  



  
    
      
    
    
      to_string(writer)



        
          
        

    

  


  

      

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


      


Converts the writer's accumulated lines to a string.
Lines are joined with newlines and the result is a single string.
Examples
iex> writer = Toon.Encode.Writer.new(2)
iex> writer = Toon.Encode.Writer.push(writer, "name: Alice", 0)
iex> writer = Toon.Encode.Writer.push(writer, "age: 30", 0)
iex> Toon.Encode.Writer.to_string(writer)
"name: Alice\nage: 30"

  


        

      


  

    
Toon.Encoder protocol
    



      
Protocol for encoding custom data structures to TOON format.
This protocol allows you to define how your custom structs should be
encoded to TOON format, similar to Jason.Encoder.
Example
defmodule User do
  @derive {Toon.Encoder, only: [:name, :email]}
  defstruct [:id, :name, :email, :password_hash]
end
Or implement the protocol manually:
defimpl Toon.Encoder, for: User do
  def encode(user, opts) do
    %{
      "name" => user.name,
      "email" => user.email
    }
    |> Toon.Encode.encode!(opts)
  end
end

      


      
        Summary


  
    Types
  


    
      
        t()

      


        All the types that implement this protocol.



    





  
    Functions
  


    
      
        encode(value, opts)

      


        Encodes the given value to TOON format.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: term()


      


All the types that implement this protocol.

  


        

      

      
        Functions


        


  
    
      
    
    
      encode(value, opts)



        
          
        

    

  


  

      

          @spec encode(
  t(),
  keyword()
) :: iodata()


      


Encodes the given value to TOON format.
Returns IO data that can be converted to a string.

  


        

      


  

    
Toon.Decode 
    



      
Main decoder for TOON format.
Parses TOON format strings and converts them to Elixir data structures.

      


      
        Summary


  
    Functions
  


    
      
        decode(string, opts \\ [])

      


        Decodes a TOON format string to Elixir data.



    


    
      
        decode!(string, opts \\ [])

      


        Decodes a TOON format string to Elixir data, raising on error.



    





      


      
        Functions


        


    

  
    
      
    
    
      decode(string, opts \\ [])



        
          
        

    

  


  

      

          @spec decode(
  String.t(),
  keyword()
) :: {:ok, term()} | {:error, Toon.DecodeError.t()}


      


Decodes a TOON format string to Elixir data.
Options
	:keys - How to decode map keys: :strings | :atoms | :atoms! (default: :strings)


Examples
iex> Toon.Decode.decode("name: Alice")
{:ok, %{"name" => "Alice"}}

iex> Toon.Decode.decode("age: 30")
{:ok, %{"age" => 30}}

iex> Toon.Decode.decode("tags[2]: a,b")
{:ok, %{"tags" => ["a", "b"]}}

iex> Toon.Decode.decode("name: Alice", keys: :atoms)
{:ok, %{name: "Alice"}}

  



    

  
    
      
    
    
      decode!(string, opts \\ [])



        
          
        

    

  


  

      

          @spec decode!(
  String.t(),
  keyword()
) :: term()


      


Decodes a TOON format string to Elixir data, raising on error.
Examples
iex> Toon.Decode.decode!("name: Alice")
%{"name" => "Alice"}

iex> Toon.Decode.decode!("count: 42")
%{"count" => 42}

  


        

      


  

    
Toon.Decode.Options 
    



      
Validation and normalization of decoding options.

      


      
        Summary


  
    Functions
  


    
      
        schema()

      


        Returns the NimbleOptions schema for decoding options.



    


    
      
        validate(opts)

      


        Validates and normalizes decoding options.



    


    
      
        validate!(opts)

      


        Validates and normalizes decoding options, raising on error.



    





      


      
        Functions


        


  
    
      
    
    
      schema()



        
          
        

    

  


  

      

          @spec schema() :: keyword()


      


Returns the NimbleOptions schema for decoding options.

  



  
    
      
    
    
      validate(opts)



        
          
        

    

  


  

      

          @spec validate(keyword()) ::
  {:ok, map()} | {:error, NimbleOptions.ValidationError.t()}


      


Validates and normalizes decoding options.
Examples
iex> Toon.Decode.Options.validate([])
{:ok, %{keys: :strings, strict: true, indent_size: 2}}

iex> Toon.Decode.Options.validate(keys: :atoms)
{:ok, %{keys: :atoms, strict: true, indent_size: 2}}

iex> match?({:error, _}, Toon.Decode.Options.validate(keys: :invalid))
true

  



  
    
      
    
    
      validate!(opts)



        
          
        

    

  


  

      

          @spec validate!(keyword()) :: map()


      


Validates and normalizes decoding options, raising on error.

  


        

      


  

    
Toon.Decode.Parser 
    



      
NimbleParsec-based parser for TOON format.
This module defines the grammar for parsing TOON format strings.

      


      
        Summary


  
    Functions
  


    
      
        parse_line(binary, opts \\ [])

      


        Parses the given binary as parse_line.



    





      


      
        Functions


        


    

  
    
      
    
    
      parse_line(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec parse_line(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as parse_line.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the parse_line (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  


        

      


  

    
Toon.Constants 
    



      
Constants used throughout the TOON encoder and decoder.
This module defines all the string literals, delimiters, and special
characters used in the TOON format.

      


      
        Summary


  
    Functions
  


    
      
        backslash()

      


    


    
      
        close_brace()

      


    


    
      
        close_bracket()

      


    


    
      
        close_paren()

      


    


    
      
        colon()

      


    


    
      
        comma()

      


    


    
      
        control_chars()

      


        Returns the list of control characters that need escaping.



    


    
      
        default_delimiter()

      


    


    
      
        default_indent()

      


    


    
      
        delimiters()

      


    


    
      
        double_quote()

      


    


    
      
        escape_sequences()

      


    


    
      
        false_literal()

      


    


    
      
        list_item_marker()

      


    


    
      
        list_item_prefix()

      


    


    
      
        newline()

      


    


    
      
        null_literal()

      


    


    
      
        open_brace()

      


    


    
      
        open_bracket()

      


    


    
      
        open_paren()

      


    


    
      
        pipe()

      


    


    
      
        space()

      


    


    
      
        structure_chars()

      


        Returns the list of structure characters that require quoting in keys and values.
Note: Comma is NOT included here as it's only special when it's the active delimiter.



    


    
      
        tab()

      


    


    
      
        true_literal()

      


    


    
      
        unescape_sequences()

      


    


    
      
        valid_delimiter?(delimiter)

      


        Checks if a delimiter is valid.



    


    
      
        valid_delimiters()

      


        Returns the list of valid delimiter values.



    





      


      
        Functions


        


  
    
      
    
    
      backslash()



        
          
        

    

  


  


  



  
    
      
    
    
      close_brace()



        
          
        

    

  


  


  



  
    
      
    
    
      close_bracket()



        
          
        

    

  


  


  



  
    
      
    
    
      close_paren()



        
          
        

    

  


  


  



  
    
      
    
    
      colon()



        
          
        

    

  


  


  



  
    
      
    
    
      comma()



        
          
        

    

  


  


  



  
    
      
    
    
      control_chars()



        
          
        

    

  


  

      

          @spec control_chars() :: [String.t()]


      


Returns the list of control characters that need escaping.

  



  
    
      
    
    
      default_delimiter()



        
          
        

    

  


  


  



  
    
      
    
    
      default_indent()



        
          
        

    

  


  


  



  
    
      
    
    
      delimiters()



        
          
        

    

  


  


  



  
    
      
    
    
      double_quote()



        
          
        

    

  


  


  



  
    
      
    
    
      escape_sequences()



        
          
        

    

  


  


  



  
    
      
    
    
      false_literal()



        
          
        

    

  


  


  



  
    
      
    
    
      list_item_marker()



        
          
        

    

  


  


  



  
    
      
    
    
      list_item_prefix()



        
          
        

    

  


  


  



  
    
      
    
    
      newline()



        
          
        

    

  


  


  



  
    
      
    
    
      null_literal()



        
          
        

    

  


  


  



  
    
      
    
    
      open_brace()



        
          
        

    

  


  


  



  
    
      
    
    
      open_bracket()



        
          
        

    

  


  


  



  
    
      
    
    
      open_paren()



        
          
        

    

  


  


  



  
    
      
    
    
      pipe()



        
          
        

    

  


  


  



  
    
      
    
    
      space()



        
          
        

    

  


  


  



  
    
      
    
    
      structure_chars()



        
          
        

    

  


  

      

          @spec structure_chars() :: [String.t()]


      


Returns the list of structure characters that require quoting in keys and values.
Note: Comma is NOT included here as it's only special when it's the active delimiter.

  



  
    
      
    
    
      tab()



        
          
        

    

  


  


  



  
    
      
    
    
      true_literal()



        
          
        

    

  


  


  



  
    
      
    
    
      unescape_sequences()



        
          
        

    

  


  


  



  
    
      
    
    
      valid_delimiter?(delimiter)



        
          
        

    

  


  

      

          @spec valid_delimiter?(String.t()) :: boolean()


      


Checks if a delimiter is valid.

  



  
    
      
    
    
      valid_delimiters()



        
          
        

    

  


  

      

          @spec valid_delimiters() :: [String.t()]


      


Returns the list of valid delimiter values.

  


        

      


  

    
Toon.Types 
    



      
Type definitions for TOON encoder and decoder.
This module defines all the types used throughout the TOON library,
ensuring type safety and better documentation.

      


      
        Summary


  
    Types
  


    
      
        decode_opt()

      


        A single decoding option.



    


    
      
        decode_opts()

      


        Options for decoding TOON format.



    


    
      
        delimiter()

      


        Valid delimiters for array values.



    


    
      
        depth()

      


        Indentation depth level.



    


    
      
        encodable()

      


        A JSON-compatible value that can be encoded to TOON format.



    


    
      
        encode_opt()

      


        A single encoding option.



    


    
      
        encode_opts()

      


        Options for encoding TOON format.



    


    
      
        iodata_result()

      


        IO data that can be efficiently concatenated.



    


    
      
        primitive()

      


        A JSON-compatible primitive value.



    





      


      
        Types


        


  
    
      
    
    
      decode_opt()



        
          
        

    

  


  

      

          @type decode_opt() :: {:keys, :strings | :atoms | :atoms!}


      


A single decoding option.

  



  
    
      
    
    
      decode_opts()



        
          
        

    

  


  

      

          @type decode_opts() :: [decode_opt()]


      


Options for decoding TOON format.
Options
	:keys - How to decode map keys (default: :strings)

Examples
Toon.decode!(toon, keys: :strings)
Toon.decode!(toon, keys: :atoms)

  



  
    
      
    
    
      delimiter()



        
          
        

    

  


  

      

          @type delimiter() :: binary()


      


Valid delimiters for array values.
Can be comma, tab, or pipe character.

  



  
    
      
    
    
      depth()



        
          
        

    

  


  

      

          @type depth() :: non_neg_integer()


      


Indentation depth level.

  



  
    
      
    
    
      encodable()



        
          
        

    

  


  

      

          @type encodable() ::
  nil
  | boolean()
  | number()
  | String.t()
  | %{optional(String.t()) => encodable()}
  | [encodable()]


      


A JSON-compatible value that can be encoded to TOON format.
This is a recursive type that includes:
	Primitives: nil, boolean(), number(), String.t()
	Maps: %{optional(String.t()) => encodable()}
	Lists: [encodable()]


  



  
    
      
    
    
      encode_opt()



        
          
        

    

  


  

      

          @type encode_opt() ::
  {:indent, pos_integer()}
  | {:delimiter, delimiter()}
  | {:length_marker, String.t() | nil}


      


A single encoding option.

  



  
    
      
    
    
      encode_opts()



        
          
        

    

  


  

      

          @type encode_opts() :: [encode_opt()]


      


Options for encoding TOON format.
Options
	:indent - Number of spaces for indentation (default: 2)
	:delimiter - Delimiter for array values (default: ",")
	:length_marker - Prefix for array length marker (default: nil)

Examples
Toon.encode!(data, indent: 4)
Toon.encode!(data, delimiter: "\t")
Toon.encode!(data, length_marker: "#")

  



  
    
      
    
    
      iodata_result()



        
          
        

    

  


  

      

          @type iodata_result() :: iodata()


      


IO data that can be efficiently concatenated.

  



  
    
      
    
    
      primitive()



        
          
        

    

  


  

      

          @type primitive() :: nil | boolean() | number() | String.t()


      


A JSON-compatible primitive value.

  


        

      


  

    
Toon.Utils 
    



      
Utility functions shared across TOON encoder and decoder.

      


      
        Summary


  
    Functions
  


    
      
        all_maps?(list)

      


        Checks if all elements in a list are maps.



    


    
      
        all_primitives?(list)

      


        Checks if all elements in a list are primitives.



    


    
      
        list?(value)

      


        Checks if a value is a list (array).



    


    
      
        map?(value)

      


        Checks if a value is a map (object).



    


    
      
        normalize(value)

      


        Normalizes a value for encoding, converting non-standard types to JSON-compatible ones.



    


    
      
        primitive?(value)

      


        Checks if a value is a primitive type (nil, boolean, number, or string).



    


    
      
        repeat(string, times)

      


        Repeats a string n times.



    


    
      
        same_keys?(arg1)

      


        Checks if all maps in a list have the same keys (for tabular format detection).



    





      


      
        Functions


        


  
    
      
    
    
      all_maps?(list)



        
          
        

    

  


  

      

          @spec all_maps?(list()) :: boolean()


      


Checks if all elements in a list are maps.
Examples
iex> Toon.Utils.all_maps?([%{}, %{}])
true

iex> Toon.Utils.all_maps?([%{"a" => 1}, %{"b" => 2}])
true

iex> Toon.Utils.all_maps?([%{}, 1])
false

iex> Toon.Utils.all_maps?([])
true

  



  
    
      
    
    
      all_primitives?(list)



        
          
        

    

  


  

      

          @spec all_primitives?(list()) :: boolean()


      


Checks if all elements in a list are primitives.
Examples
iex> Toon.Utils.all_primitives?([1, 2, 3])
true

iex> Toon.Utils.all_primitives?(["a", "b", "c"])
true

iex> Toon.Utils.all_primitives?([1, %{}, 3])
false

iex> Toon.Utils.all_primitives?([])
true

  



  
    
      
    
    
      list?(value)



        
          
        

    

  


  

      

          @spec list?(term()) :: boolean()


      


Checks if a value is a list (array).
Examples
iex> Toon.Utils.list?([])
true

iex> Toon.Utils.list?([1, 2, 3])
true

iex> Toon.Utils.list?(%{})
false

  



  
    
      
    
    
      map?(value)



        
          
        

    

  


  

      

          @spec map?(term()) :: boolean()


      


Checks if a value is a map (object).
Examples
iex> Toon.Utils.map?(%{})
true

iex> Toon.Utils.map?(%{"key" => "value"})
true

iex> Toon.Utils.map?([])
false

  



  
    
      
    
    
      normalize(value)



        
          
        

    

  


  

      

          @spec normalize(term()) :: Toon.Types.encodable()


      


Normalizes a value for encoding, converting non-standard types to JSON-compatible ones.
Examples
iex> Toon.Utils.normalize(42)
42

iex> Toon.Utils.normalize(-0.0)
-0.0

iex> Toon.Utils.normalize(:infinity)
nil

  



  
    
      
    
    
      primitive?(value)



        
          
        

    

  


  

      

          @spec primitive?(term()) :: boolean()


      


Checks if a value is a primitive type (nil, boolean, number, or string).
Examples
iex> Toon.Utils.primitive?(nil)
true

iex> Toon.Utils.primitive?(42)
true

iex> Toon.Utils.primitive?("hello")
true

iex> Toon.Utils.primitive?(%{})
false

iex> Toon.Utils.primitive?([])
false

  



  
    
      
    
    
      repeat(string, times)



        
          
        

    

  


  

      

          @spec repeat(String.t(), non_neg_integer()) :: String.t()


      


Repeats a string n times.
Examples
iex> Toon.Utils.repeat("  ", 0)
""

iex> Toon.Utils.repeat("  ", 1)
"  "

iex> Toon.Utils.repeat("  ", 3)
"      "

  



  
    
      
    
    
      same_keys?(arg1)



        
          
        

    

  


  

      

          @spec same_keys?(list()) :: boolean()


      


Checks if all maps in a list have the same keys (for tabular format detection).
Examples
iex> Toon.Utils.same_keys?([%{"a" => 1}, %{"a" => 2}])
true

iex> Toon.Utils.same_keys?([%{"a" => 1, "b" => 2}, %{"a" => 3, "b" => 4}])
true

iex> Toon.Utils.same_keys?([%{"a" => 1}, %{"b" => 2}])
false

iex> Toon.Utils.same_keys?([])
true

  


        

      


  

    
Toon.DecodeError exception
    



      
Exception raised when decoding fails.
This exception is raised when the decoder encounters an error while
parsing TOON format strings. It includes detailed information about
the error location and context.

      


      
        Summary
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        t()

      


    





  
    Functions
  


    
      
        exception(msg)

      


        Creates a new DecodeError.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Toon.DecodeError{
  __exception__: true,
  column: pos_integer() | nil,
  context: String.t() | nil,
  input: String.t() | nil,
  line: pos_integer() | nil,
  message: String.t(),
  reason: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      exception(msg)



        
          
        

    

  


  

Creates a new DecodeError.
Examples
iex> Toon.DecodeError.exception(message: "Unexpected token", line: 1, column: 5)
%Toon.DecodeError{
  message: "Unexpected token",
  input: nil,
  line: 1,
  column: 5,
  context: nil,
  reason: nil
}

  


        

      


  

    
Toon.EncodeError exception
    



      
Exception raised when encoding fails.
This exception is raised when the encoder encounters an error while
converting Elixir data structures to TOON format.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(msg)

      


        Creates a new EncodeError.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Toon.EncodeError{
  __exception__: true,
  message: String.t(),
  reason: term(),
  value: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      exception(msg)



        
          
        

    

  


  

Creates a new EncodeError.
Examples
iex> Toon.EncodeError.exception(message: "Invalid value", value: :atom)
%Toon.EncodeError{message: "Invalid value", value: :atom, reason: nil}
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