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    Ksc

An Elixir implementation of the Kaitai Struct compiler and runtime. Ksc compiles .ksy format descriptions into Elixir modules that parse binary data into structured maps.
Installation
Add ksc to your dependencies in mix.exs:
def deps do
  [
    {:ksc, "~> 0.1.0"}
  ]
end
Quick Start
Given a Kaitai Struct format definition (hello_world.ksy):
meta:
  id: hello_world
seq:
  - id: one
    type: u1
Compile it to an Elixir source file:
mix ksc.compile hello_world.ksy --output lib/formats

This writes lib/formats/hello_world.ex containing a Ksc.Compiled.HelloWorld module. You can also point it at a directory to compile all .ksy files at once:
mix ksc.compile my_formats/ --output lib/formats

Use --namespace to set a custom module prefix (default: Ksc.Compiled):
mix ksc.compile my_formats/ --output lib/formats --namespace MyApp.Formats

Then use the generated module to parse binary data:
result = Ksc.Compiled.HelloWorld.from_file("data.bin")
result.one
#=> 80

result = Ksc.Compiled.HelloWorld.from_binary(<<42>>)
result.one
#=> 42
Example: Parsing with Enums
# enum_0.ksy
meta:
  id: enum_0
  endian: le
seq:
  - id: pet_1
    type: u4
    enum: animal
  - id: pet_2
    type: u4
    enum: animal
enums:
  animal:
    4: dog
    7: cat
    12: chicken
{:ok, mod} = Ksc.compile_and_load("enum_0.ksy")
result = mod.from_binary(<<7, 0, 0, 0, 12, 0, 0, 0>>)
result.pet_1  #=> :cat
result.pet_2  #=> :chicken
Running Tests
Ksc uses the official Kaitai Struct test suite for validation.
mix deps.get
mix test



  

    LICENSE


MIT License

Copyright (c) 2026 Peter Ullrich

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.



  

    
Ksc 
    



      
Kaitai Struct Compiler for Elixir.
Compiles .ksy files into Elixir modules that can parse binary data.

      


      
        Summary


  
    Functions
  


    
      
        compile(ksy_path, opts \\ [])

      


        Compile a .ksy file into an Elixir source code string.



    


    
      
        compile_and_load(ksy_path, opts \\ [])

      


        Compile a .ksy file and load the resulting module into the VM.
Returns {:ok, module_atom} on success.



    


    
      
        compile_string_and_load(yaml_string, opts \\ [])

      


        Compile a KSY YAML string and load the resulting module.



    


    
      
        compile_to_files(input_path, output_dir, opts \\ [])

      


        Compile one or more .ksy files and write each top-level module as a separate .ex file.



    





      


      
        Functions


        


    

  
    
      
    
    
      compile(ksy_path, opts \\ [])



        
          
        

    

  


  

Compile a .ksy file into an Elixir source code string.
Options:
	:namespace — module namespace prefix to apply to all generated modules


  



    

  
    
      
    
    
      compile_and_load(ksy_path, opts \\ [])



        
          
        

    

  


  

Compile a .ksy file and load the resulting module into the VM.
Returns {:ok, module_atom} on success.
Options:
	:namespace — module namespace prefix to apply to all generated modules


  



    

  
    
      
    
    
      compile_string_and_load(yaml_string, opts \\ [])



        
          
        

    

  


  

Compile a KSY YAML string and load the resulting module.
Options:
	:namespace — module namespace prefix to apply to the generated module


  



    

  
    
      
    
    
      compile_to_files(input_path, output_dir, opts \\ [])



        
          
        

    

  


  

Compile one or more .ksy files and write each top-level module as a separate .ex file.
	input_path — a single .ksy file or a directory containing .ksy files
	output_dir — directory where .ex files are written (created if it doesn't exist)
	opts — keyword list of options:	:namespace — module namespace prefix (default: "Ksc.Compiled")



Returns {:ok, [written_file_paths]} or {:error, reason}.

  


        

      


  

    
Ksc.Compiler.ElixirCompiler 
    



      
Generates Elixir source code from ClassSpec structs.

      


      
        Summary


  
    Functions
  


    
      
        compile(spec)

      


        Compile a ClassSpec into an Elixir source code string.



    





      


      
        Functions


        


  
    
      
    
    
      compile(spec)



        
          
        

    

  


  

Compile a ClassSpec into an Elixir source code string.

  


        

      


  

    
Ksc.Compiler.Utils 
    



      
Name conversion and code generation helpers.

      


      
        Summary


  
    Functions
  


    
      
        indent(code, level)

      


        Indent a block of code by the given number of spaces.



    


    
      
        join_code(blocks)

      


        Join code blocks with double newlines.



    


    
      
        to_module_name(id)

      


        Convert snake_case id to CamelCase module name.
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Indent a block of code by the given number of spaces.

  



  
    
      
    
    
      join_code(blocks)



        
          
        

    

  


  

Join code blocks with double newlines.

  



  
    
      
    
    
      to_module_name(id)



        
          
        

    

  


  

Convert snake_case id to CamelCase module name.

  


        

      


  

    
Ksc.Expression 
    



      
Translates KSY expression language to Elixir code strings.
Supports :parse mode (var_field), :instance mode (result[:field]), :repeat_until mode.
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    Functions
  


    
      
        translate(expr)

      


    


    
      
        translate_for_instance(expr)

      


    


    
      
        translate_for_repeat_until(expr)
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Ksc.Format.AttrSpec 
    



      
Sequence attribute specification.

      




  

    
Ksc.Format.ClassSpec 
    



      
Top-level type definition from a .ksy file.

      




  

    
Ksc.Format.EnumSpec 
    



      
Enumeration specification.

      




  

    
Ksc.Format.InstanceSpec 
    



      
Instance specification - either a value instance or a parse instance.

      




  

    
Ksc.Parser 
    



      
Parses KSY YAML into internal format structs.

      


      
        Summary


  
    Functions
  


    
      
        parse_attr(map)

      


    


    
      
        parse_class(map)

      


    


    
      
        parse_file(path)

      


    


    
      
        parse_string(yaml_string)
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      parse_string(yaml_string)



        
          
        

    

  


  


  


        

      


  

    
Ksc.Stream 
    



      
Lightweight runtime for Kaitai Struct generated parsers.

      


      
        Summary


  
    Functions
  


    
      
        align_to_byte(data)

      


        Align bit state back to byte boundary, returning binary.



    


    
      
        decode_string(data, encoding)

      


        Decode a binary from the given encoding to a UTF-8 string.



    


    
      
        floor_div(a, b)

      


        Floor division (Python-style: result rounds towards negative infinity).



    


    
      
        floor_mod(a, b)

      


        Floor modulo (Python-style: result has same sign as divisor).



    


    
      
        kaitai_add(a, b)

      


        KSY add operator - string concat or arithmetic add.



    


    
      
        kaitai_at(bin, idx)

      


        Access element at index (supports both lists and binaries).



    


    
      
        kaitai_first(bin)

      


        Get first element of a list or first byte of a binary.



    


    
      
        kaitai_io_size(arg1)

      


        Get the IO stream size for a parsed object. Uses stored _io_size metadata.



    


    
      
        kaitai_last(bin)

      


        Get last element of a list or last byte of a binary.



    


    
      
        kaitai_length(bin)

      


        Length of a string (character count) or size of a list/binary.



    


    
      
        kaitai_max(list)

      


        Get maximum value from a list or binary.



    


    
      
        kaitai_min(list)

      


        Get minimum value from a list or binary (treating bytes as values).



    


    
      
        kaitai_size(bin)

      


        Get size of a list or byte_size of a binary.



    


    
      
        kaitai_sizeof(arg1)

      


        Get the sizeof a parsed type or field. Uses stored _sizeof metadata.



    


    
      
        process_rotate_left(data, amount)

      


        Rotate each byte left by amount bits.



    


    
      
        process_xor(data, key)

      


        XOR each byte in data with a single-byte key.



    


    
      
        process_zlib(data)

      


        Zlib decompress.



    


    
      
        read_bits(data, num_bits)

      


        Read N bits from a binary, big-endian bit order.
Returns {value, rest_binary}.



    


    
      
        read_bits_be(data, num_bits)

      


        Read N bits in big-endian bit order from a {bits_remaining, bit_count, binary} tuple or binary.
Returns {value, {bits_remaining, bit_count, rest_binary}}.
This supports consecutive bit reads without byte-realignment.



    


    
      
        read_bits_le(data, num_bits)

      


        Read N bits in little-endian bit order.



    


    
      
        read_strz(data, encoding \\ "UTF-8")

      


        Read a null-terminated string from binary, returning {string, rest}.



    


    
      
        read_strz_consume(data, consume)

      


        Read a null-terminated string with consume control.



    


    
      
        read_strz_enc(data, encoding, consume \\ true, include \\ false)

      


        Read a null-terminated string from binary with encoding support.



    


    
      
        read_terminated(data, term_byte, consume \\ true, include \\ false)

      


        Read bytes from binary until a terminator byte is found.
Returns {bytes_read, rest_of_binary}.



    


    
      
        repeat_eos(data, parse_fn)

      


        Parse items repeatedly until binary is exhausted.



    


    
      
        repeat_eos_bits(data, num_bits, bit_fn)

      


        Parse bit items repeatedly until binary is exhausted.



    


    
      
        repeat_eos_idx(data, parse_fn)

      


        Parse items repeatedly until binary is exhausted, with index tracking.



    


    
      
        repeat_until(data, parse_fn, until_fn)

      


        Parse items repeatedly until condition is met.



    


    
      
        repeat_until_check(data, parse_fn)

      


        Parse items until parse fn signals done (returns {item, rest, true}).



    


    
      
        repeat_until_check_idx(data, parse_fn)

      


        Parse items until parse fn signals done, with index tracking.



    


    
      
        repeat_until_idx(data, parse_fn, until_fn)

      


        Parse items repeatedly until condition is met, with index tracking.



    


    
      
        strip_pad_right(data, pad_byte)

      


        Strip trailing pad bytes from binary.



    


    
      
        terminate_and_pad(data, term_byte, include, pad_byte)

      


        Terminate at terminator, then strip pad bytes only when terminator was NOT found.



    


    
      
        terminate_at(data, term_byte, include \\ false)

      


        Terminate binary at first occurrence of byte.



    


    
      
        to_i(x)

      


        Convert value to integer (like Ruby's .to_i).



    


    
      
        to_i(x, reverse_map)

      


        Convert value to integer with enum reverse lookup.



    





      


      
        Functions


        


  
    
      
    
    
      align_to_byte(data)



        
          
        

    

  


  

Align bit state back to byte boundary, returning binary.

  



  
    
      
    
    
      decode_string(data, encoding)



        
          
        

    

  


  

Decode a binary from the given encoding to a UTF-8 string.

  



  
    
      
    
    
      floor_div(a, b)



        
          
        

    

  


  

Floor division (Python-style: result rounds towards negative infinity).

  



  
    
      
    
    
      floor_mod(a, b)



        
          
        

    

  


  

Floor modulo (Python-style: result has same sign as divisor).

  



  
    
      
    
    
      kaitai_add(a, b)



        
          
        

    

  


  

KSY add operator - string concat or arithmetic add.

  



  
    
      
    
    
      kaitai_at(bin, idx)



        
          
        

    

  


  

Access element at index (supports both lists and binaries).

  



  
    
      
    
    
      kaitai_first(bin)



        
          
        

    

  


  

Get first element of a list or first byte of a binary.

  



  
    
      
    
    
      kaitai_io_size(arg1)



        
          
        

    

  


  

Get the IO stream size for a parsed object. Uses stored _io_size metadata.

  



  
    
      
    
    
      kaitai_last(bin)



        
          
        

    

  


  

Get last element of a list or last byte of a binary.

  



  
    
      
    
    
      kaitai_length(bin)



        
          
        

    

  


  

Length of a string (character count) or size of a list/binary.

  



  
    
      
    
    
      kaitai_max(list)



        
          
        

    

  


  

Get maximum value from a list or binary.

  



  
    
      
    
    
      kaitai_min(list)



        
          
        

    

  


  

Get minimum value from a list or binary (treating bytes as values).

  



  
    
      
    
    
      kaitai_size(bin)



        
          
        

    

  


  

Get size of a list or byte_size of a binary.

  



  
    
      
    
    
      kaitai_sizeof(arg1)



        
          
        

    

  


  

Get the sizeof a parsed type or field. Uses stored _sizeof metadata.

  



  
    
      
    
    
      process_rotate_left(data, amount)



        
          
        

    

  


  

Rotate each byte left by amount bits.

  



  
    
      
    
    
      process_xor(data, key)



        
          
        

    

  


  

XOR each byte in data with a single-byte key.
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Zlib decompress.

  



  
    
      
    
    
      read_bits(data, num_bits)



        
          
        

    

  


  

Read N bits from a binary, big-endian bit order.
Returns {value, rest_binary}.

  



  
    
      
    
    
      read_bits_be(data, num_bits)



        
          
        

    

  


  

Read N bits in big-endian bit order from a {bits_remaining, bit_count, binary} tuple or binary.
Returns {value, {bits_remaining, bit_count, rest_binary}}.
This supports consecutive bit reads without byte-realignment.

  



  
    
      
    
    
      read_bits_le(data, num_bits)



        
          
        

    

  


  

Read N bits in little-endian bit order.

  



    

  
    
      
    
    
      read_strz(data, encoding \\ "UTF-8")



        
          
        

    

  


  

Read a null-terminated string from binary, returning {string, rest}.

  



  
    
      
    
    
      read_strz_consume(data, consume)



        
          
        

    

  


  

Read a null-terminated string with consume control.

  



    

    

  
    
      
    
    
      read_strz_enc(data, encoding, consume \\ true, include \\ false)



        
          
        

    

  


  

Read a null-terminated string from binary with encoding support.

  



    

    

  
    
      
    
    
      read_terminated(data, term_byte, consume \\ true, include \\ false)



        
          
        

    

  


  

Read bytes from binary until a terminator byte is found.
Returns {bytes_read, rest_of_binary}.
	consume: if true (default), the terminator byte is consumed from the stream
	include: if true, the terminator byte is included in the returned value
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Parse items repeatedly until binary is exhausted.

  



  
    
      
    
    
      repeat_eos_bits(data, num_bits, bit_fn)



        
          
        

    

  


  

Parse bit items repeatedly until binary is exhausted.

  



  
    
      
    
    
      repeat_eos_idx(data, parse_fn)



        
          
        

    

  


  

Parse items repeatedly until binary is exhausted, with index tracking.

  



  
    
      
    
    
      repeat_until(data, parse_fn, until_fn)



        
          
        

    

  


  

Parse items repeatedly until condition is met.

  



  
    
      
    
    
      repeat_until_check(data, parse_fn)



        
          
        

    

  


  

Parse items until parse fn signals done (returns {item, rest, true}).
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Parse items until parse fn signals done, with index tracking.

  



  
    
      
    
    
      repeat_until_idx(data, parse_fn, until_fn)



        
          
        

    

  


  

Parse items repeatedly until condition is met, with index tracking.
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Strip trailing pad bytes from binary.

  



  
    
      
    
    
      terminate_and_pad(data, term_byte, include, pad_byte)



        
          
        

    

  


  

Terminate at terminator, then strip pad bytes only when terminator was NOT found.

  



    

  
    
      
    
    
      terminate_at(data, term_byte, include \\ false)



        
          
        

    

  


  

Terminate binary at first occurrence of byte.
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Convert value to integer (like Ruby's .to_i).

  



  
    
      
    
    
      to_i(x, reverse_map)



        
          
        

    

  


  

Convert value to integer with enum reverse lookup.

  


        

      


  

    
Ksc.Yaml 
    



      
YAML parser for KSY files. Delegates to yaml_elixir and normalizes keys to strings.
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mix ksc.compile 
    



      
Compiles .ksy files to Elixir source files.
mix ksc.compile <input_path> --output <output_dir> [--namespace <namespace>]
input_path is a single .ksy file or a directory containing .ksy files.
--output specifies the directory where .ex files are written (created if needed).
--namespace sets the module namespace prefix (default: Ksc.Compiled).
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