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    Chunx

[image: test]
Chunx splits text by tokens, words, sentences, document structure, or semantic
similarity. It is an Elixir implementation inspired by
Chonkie.
Installation
Add Chunx to mix.exs:
def deps do
  [
    {:chunx, "~> 0.2.0"}
  ]
end
Usage
All chunkers require a tokenizer. They accept a Tokenizers.Tokenizer or a
custom adapter implementing the Chunx.Tokenizer behaviour.
alias Chunx.Chunker.Token

{:ok, tokenizer} = Tokenizers.Tokenizer.from_pretrained("gpt2")
{:ok, chunks} = Token.chunk("Text to split", tokenizer, chunk_size: 128)
Each returned chunk contains its text, half-open byte offsets into the original
text, and its content-token count. Sentence and Semantic return
Chunx.SentenceChunk structs; the other chunkers return Chunx.Chunk structs.
Chunkers
	Module	Splitting unit	Overlap
	Chunx.Chunker.Token	Token offsets	Token count or fraction
	Chunx.Chunker.Word	Whole words	Token count or fraction
	Chunx.Chunker.Sentence	Whole sentences	Whole sentences within a token budget
	Chunx.Chunker.Recursive	Configured structural levels, then tokens	None
	Chunx.Chunker.Semantic	Sentence-embedding similarity	None

See the API documentation for each module's options
and size-limit exceptions.
Semantic chunking also requires a function that returns one Nx.Tensor for
each input string:
alias Chunx.Chunker.Semantic

embedding_fun = &MyApp.Embeddings.embed/1

{:ok, chunks} =
  Semantic.chunk("Text to split", tokenizer, embedding_fun,
    chunk_size: 128,
    threshold: :auto
  )
Testing
Run the regular suite:
mix test

Embedding integration tests use
sentence-transformers/all-MiniLM-L6-v2. They download and run the model, so
they are excluded by default:
mix test --only integration

Use mix test --include integration to run both suites together.
License
MIT


  

    Changelog

All notable changes to Chunx are documented in this file.
The format follows Keep a Changelog,
and this project follows Semantic Versioning.
Unreleased
0.2.0 - 2026-08-21
Added
	Added Chunx.Chunker.Recursive, which progressively splits text at
paragraph, sentence, punctuation, whitespace, and token boundaries.
	Added custom tokenizer adapters through Chunx.Tokenizer.
	Added an example script covering the available non-semantic chunkers.
	Added opt-in real-model embedding integration tests, runnable with
mix test --include integration or mix test --only integration.
	Added property tests for reconstruction, offsets, overlap, Unicode, tokenizer
windows, and semantic metadata.

Changed
	Standardized token_count across all chunkers to mean content tokens,
excluding tokenizer entries without a byte span.
	Made tokenizer-derived chunk boundaries grapheme-safe.
	Reduced intermediate allocations and repeated traversal in the chunkers.
	Updated Nx, EXLA, Bumblebee, Scholar, StreamData, and related dependencies.

Fixed
	Preserved exact byte offsets for repeated text and Unicode content.
	Prevented Sentence from stalling when overlap contains the entire
previous chunk.
	Preserved Token's trailing overlap window while keeping indivisible
graphemes intact.
	Propagated tokenizer failures instead of crashing on failed encodings.
	Rejected malformed tokenizer responses and offsets with tagged errors.
	Prevented Semantic from silently dropping sentences when an embedding
function returns the wrong number of embeddings.
	Preserved all input text when grouping sentences and placing chunk boundaries.

0.1.0 - 2026-03-04
Added
	Initial Hex.pm release.
	Added Token, Word, Sentence, and Semantic chunking strategies.
	Added configurable chunk sizes, overlap, sentence grouping, and semantic
similarity thresholds.
	Added byte-offset and token-count metadata through Chunx.Chunk and
Chunx.SentenceChunk.
	Added caller-provided Nx embedding support for semantic chunking.



  

    LICENSE


# MIT License

Copyright (c) 2025 Barna Kovacs

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.



  

    
Chunx 
    



      
Text chunking strategies.
	Chunx.Chunker.Token splits at token offsets.
	Chunx.Chunker.Word keeps words intact.
	Chunx.Chunker.Sentence keeps sentences intact and supports overlap.
	Chunx.Chunker.Recursive tries structural boundaries before tokens.
	Chunx.Chunker.Semantic splits where sentence similarity decreases.


      




  

    
Chunx.Chunk 
    



      
Struct representing a text chunk with metadata.
Fields
	:text - The text content of the chunk
	:start_byte - The starting byte offset of the chunk in the original text
	:end_byte - The ending byte offset of the chunk in the original text
	:token_count - The number of content tokens in the chunk, excluding
tokenizer entries without a byte span
	:embedding - The embedding vector for the chunk (optional)


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(text, start_byte, end_byte, token_count, embedding \\ nil)

      


        Creates a chunk. Byte offsets use a half-open range.
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          @type t() :: %Chunx.Chunk{
  embedding: Nx.Tensor.t() | nil,
  end_byte: non_neg_integer(),
  start_byte: non_neg_integer(),
  text: String.t(),
  token_count: non_neg_integer()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(text, start_byte, end_byte, token_count, embedding \\ nil)



        
          
        

    

  


  

      

          @spec new(
  String.t(),
  non_neg_integer(),
  non_neg_integer(),
  pos_integer(),
  Nx.Tensor.t() | nil
) :: t()


      


Creates a chunk. Byte offsets use a half-open range.

  


        

      


  

    
Chunx.Chunker behaviour
    



      
Defines the shared callback types for chunkers.
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    Types
  


    
      
        chunk_result()

      


    


    
      
        embedding_fun()

      


    





  
    Callbacks
  


    
      
        chunk(text, tokenizer, opts_or_embedding_fun)

      


        Splits text using a tokenizer.



    


    
      
        chunk(text, tokenizer, embedding_fun, opts)
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      chunk_result()



        
          
        

    

  


  

      

          @type chunk_result() ::
  {:ok, [Chunx.Chunk.t()] | [Chunx.SentenceChunk.t()]} | {:error, term()}


      



  



  
    
      
    
    
      embedding_fun()



        
          
        

    

  


  

      

          @type embedding_fun() :: ([String.t()] -> [Nx.Tensor.t()])


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      chunk(text, tokenizer, opts_or_embedding_fun)



        
          
        

    

  


  

      

          @callback chunk(
  text :: String.t(),
  tokenizer :: Chunx.Tokenizer.t(),
  opts_or_embedding_fun :: keyword() | embedding_fun()
) :: chunk_result()


      


Splits text using a tokenizer.
Semantic chunkers take an embedding function instead of options as the third
argument and accept options as a fourth argument.
Parameters
	text - The text to chunk
	tokenizer - The tokenizer to use
	opts_or_embedding_fun - Options specific to the chunking strategy, or
the embedding function used by a semantic chunker


  



  
    
      
    
    
      chunk(text, tokenizer, embedding_fun, opts)


        (optional)


        
          
        

    

  


  

      

          @callback chunk(
  text :: String.t(),
  tokenizer :: Chunx.Tokenizer.t(),
  embedding_fun(),
  opts :: keyword()
) :: chunk_result()


      



  


        

      


  

    
Chunx.Chunker.Recursive 
    



      
Splits text through an ordered sequence of structural boundaries.
Text is split using each configured level in order. Segments that still exceed
:chunk_size are passed to the next level, while adjacent segments are merged
whenever they fit. The default hierarchy tries paragraphs, sentences,
punctuation, whitespace, and finally token boundaries.
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        chunk_opts()

      


    


    
      
        level()

      


    





  
    Functions
  


    
      
        chunk(text, tokenizer, opts \\ [])

      


        Recursively splits text toward the :chunk_size target.
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          @type chunk_opts() :: [chunk_size: pos_integer(), levels: [level(), ...]]
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          @type level() :: [String.t(), ...] | :whitespace | :tokens


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      chunk(text, tokenizer, opts \\ [])



        
          
        

    

  


  

      

          @spec chunk(binary(), Chunx.Tokenizer.t(), chunk_opts()) ::
  {:ok, [Chunx.Chunk.t()]} | {:error, term()}


      


Recursively splits text toward the :chunk_size target.
Options
	:chunk_size - Target maximum content-token count (default: 512). An
indivisible grapheme may exceed the target.
	:levels - Ordered splitting levels. Each level is a non-empty list of
delimiters, :whitespace, or :tokens. Token splitting is always used as
a final fallback when custom levels are exhausted.

Examples
iex> {:ok, tokenizer} = Tokenizers.Tokenizer.from_pretrained("gpt2")
iex> text = "First paragraph." <> <<10, 10>> <> "Second paragraph."
iex> {:ok, chunks} = Chunx.Chunker.Recursive.chunk(text, tokenizer, chunk_size: 4)
iex> Enum.map(chunks, & &1.text)
["First paragraph." <> <<10, 10>>, "Second paragraph."]

  


        

      


  

    
Chunx.Chunker.Semantic 
    



      
Splits text where adjacent sentence embeddings become less similar.
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    Types
  


    
      
        chunk_opts()

      


    





  
    Functions
  


    
      
        chunk(text, tokenizer, embedding_fun, opts \\ [])

      


        Splits text using sentence embeddings.
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      chunk_opts()



        
          
        

    

  


  

      

          @type chunk_opts() :: [
  chunk_size: pos_integer(),
  threshold: float() | :auto,
  min_sentences: pos_integer(),
  min_chunk_size: pos_integer(),
  threshold_step: float(),
  separator: String.t(),
  delimiters: [String.t(), ...],
  min_chars_per_sentence: non_neg_integer(),
  similarity_window: non_neg_integer()
]


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      chunk(text, tokenizer, embedding_fun, opts \\ [])



        
          
        

    

  


  

      

          @spec chunk(
  binary(),
  Chunx.Tokenizer.t(),
  Chunx.Chunker.embedding_fun(),
  chunk_opts()
) :: {:ok, [Chunx.SentenceChunk.t()]} | {:error, term()}


      


Splits text using sentence embeddings.
Options
	:chunk_size - Target maximum content-token count (default: 512).
:min_sentences takes precedence over this target.
	:threshold - Split when average adjacent similarity is at or below this
value, or use :auto to select a value from the input (default: :auto).
	:min_sentences - Minimum sentence count considered when placing
boundaries (default: 1).
	:min_chunk_size - Target minimum content-token count used while choosing
an automatic threshold (default: 2).
	:threshold_step - Search precision for an automatic threshold
(default: 0.01).
	:delimiters - Strings that end sentences (default:
[".", "!", "?", "\n"]).
	:min_chars_per_sentence - Minimum trimmed character count used when
joining short sentence fragments (default: 12).
	:similarity_window - Number of neighboring sentences included on each
side of each embedding input (default: 1).
	:separator - Compatibility option. It must be non-empty and otherwise
has no effect.


  


        

      


  

    
Chunx.Chunker.Sentence 
    



      
Splits text at sentence boundaries, with optional whole-sentence overlap.

      


      
        Summary


  
    Types
  


    
      
        chunk_opts()

      


    





  
    Functions
  


    
      
        chunk(text, tokenizer, opts \\ [])

      


        Splits text into overlapping chunks using sentence boundaries.
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      chunk_opts()



        
          
        

    

  


  

      

          @type chunk_opts() :: [
  chunk_size: pos_integer(),
  chunk_overlap: non_neg_integer(),
  min_sentences_per_chunk: pos_integer(),
  delimiters: [String.t(), ...],
  short_sentence_threshold: pos_integer()
]


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      chunk(text, tokenizer, opts \\ [])



        
          
        

    

  


  

      

          @spec chunk(binary(), Chunx.Tokenizer.t(), chunk_opts()) ::
  {:ok, [Chunx.SentenceChunk.t()]} | {:error, term()}


      


Splits text into overlapping chunks using sentence boundaries.
Options
	:chunk_size - Target maximum content-token count (default: 512). Whole
sentences and :min_sentences_per_chunk take precedence over this target.

	:chunk_overlap - Token budget for whole sentences repeated between
consecutive chunks (default: 128). Must be non-negative and less than
:chunk_size.

	:min_sentences_per_chunk - Minimum sentence count before applying the
size target (default: 1).

	:delimiters - Strings that end sentences (default:
[".", "!", "?", "\n"]).

	:short_sentence_threshold - Sentences shorter than this byte count are
joined to an adjacent sentence (default: 6).



  


        

      


  

    
Chunx.Chunker.Token 
    



      
Splits text at token offsets, with optional overlap.

      


      
        Summary


  
    Types
  


    
      
        chunk_opts()

      


    





  
    Functions
  


    
      
        chunk(text, tokenizer, opts \\ [])

      


        Splits text into overlapping chunks using the given tokenizer.
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      chunk_opts()



        
          
        

    

  


  

      

          @type chunk_opts() :: [
  chunk_size: pos_integer(),
  chunk_overlap: non_neg_integer() | float()
]


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      chunk(text, tokenizer, opts \\ [])



        
          
        

    

  


  

      

          @spec chunk(binary(), Chunx.Tokenizer.t(), chunk_opts()) ::
  {:ok, [Chunx.Chunk.t()]} | {:error, term()}


      


Splits text into overlapping chunks using the given tokenizer.
Options
	:chunk_size - Target maximum number of content tokens per chunk (default: 512).
A byte-indivisible grapheme may contain more tokens and is kept intact.
	:chunk_overlap - Overlap as a token count or a fraction in the range
[0.0, 1.0) (default: 0.25).

Examples
iex> {:ok, tokenizer} = Tokenizers.Tokenizer.from_pretrained("distilbert/distilbert-base-uncased")
iex> Chunx.Chunker.Token.chunk("Some text to split", tokenizer, chunk_size: 3, chunk_overlap: 1)
{
  :ok,
  [
    %Chunx.Chunk{end_byte: 12, start_byte: 0, text: "Some text to", token_count: 3},
    %Chunx.Chunk{end_byte: 18, start_byte: 10, text: "to split", token_count: 2}
  ]
}

  


        

      


  

    
Chunx.Chunker.Word 
    



      
Splits text at word boundaries, with optional overlap.

      


      
        Summary


  
    Types
  


    
      
        chunk_opts()

      


    





  
    Functions
  


    
      
        chunk(text, tokenizer, opts \\ [])

      


        Splits text into overlapping chunks using word boundaries.
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      chunk_opts()



        
          
        

    

  


  

      

          @type chunk_opts() :: [
  chunk_size: pos_integer(),
  chunk_overlap: non_neg_integer() | float()
]


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      chunk(text, tokenizer, opts \\ [])



        
          
        

    

  


  

      

          @spec chunk(binary(), Chunx.Tokenizer.t(), chunk_opts()) ::
  {:ok, [Chunx.Chunk.t()]} | {:error, term()}


      


Splits text into overlapping chunks using word boundaries.
Options
	:chunk_size - Target maximum content-token count (default: 512). A word
that exceeds the target is kept intact.
	:chunk_overlap - Overlap as a token count or a fraction in the range
[0.0, 1.0) (default: 0.25).

Examples
iex> {:ok, tokenizer} = Tokenizers.Tokenizer.from_pretrained("gpt2")
iex> Chunx.Chunker.Word.chunk("Some text to split", tokenizer, chunk_size: 3, chunk_overlap: 1)
{
  :ok,
  [
    %Chunx.Chunk{end_byte: 12, start_byte: 0, text: "Some text to", token_count: 3},
    %Chunx.Chunk{end_byte: 18, start_byte: 9, text: " to split", token_count: 2}
  ]
}

  


        

      


  

    
Chunx.SentenceChunk 
    



      
Struct representing a sentence chunk with metadata.
Fields
	:text - The text content of the chunk
	:start_byte - The starting byte offset of the chunk in the original text
	:end_byte - The ending byte offset of the chunk in the original text
	:token_count - The number of content tokens in the chunk, excluding
tokenizer entries without a byte span
	:sentences - The list of Chunx.Chunk structs in the chunk


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(text, start_byte, end_byte, token_count, sentences)

      


        Creates a sentence chunk. Byte offsets use a half-open range.
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          @type t() :: %Chunx.SentenceChunk{
  end_byte: non_neg_integer(),
  sentences: [Chunk.t()],
  start_byte: non_neg_integer(),
  text: String.t(),
  token_count: pos_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(text, start_byte, end_byte, token_count, sentences)



        
          
        

    

  


  

      

          @spec new(String.t(), non_neg_integer(), non_neg_integer(), pos_integer(), [Chunk.t()]) ::
  t()


      


Creates a sentence chunk. Byte offsets use a half-open range.

  


        

      


  

    
Chunx.Tokenizer behaviour
    



      
Defines the tokenizer interface used by chunkers.
Chunkers accept either a native Tokenizers.Tokenizer or an adapter tuple
containing a module that implements this behaviour and its state:
defmodule MyTokenizer do
  @behaviour Chunx.Tokenizer

  @impl true
  def offsets(state, text) do
    # Return half-open byte offsets for every content token.
    {:ok, state.offsets.(text)}
  end
end

tokenizer = {MyTokenizer, %{offsets: &token_offsets/1}}
Offsets are half-open byte ranges. Empty spans are ignored. Other spans are
expanded to grapheme boundaries so a chunk cannot contain part of a grapheme.
Adapter errors are returned unchanged.

      


      
        Summary


  
    Types
  


    
      
        offset()

      


        A half-open content-token byte range.



    


    
      
        t()

      


        A native tokenizer or a {module, state} tokenizer adapter.



    





  
    Callbacks
  


    
      
        offsets(state, text)

      


        Adapter callback returning half-open byte offsets for text.



    





  
    Functions
  


    
      
        count(tokenizer, text)

      


        Returns the number of content tokens in text.



    


    
      
        offsets(tokenizer, text)

      


        Returns validated content-token offsets normalized to grapheme boundaries.
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          @type offset() :: {non_neg_integer(), non_neg_integer()}


      


A half-open content-token byte range.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: Tokenizers.Tokenizer.t() | {module(), term()}


      


A native tokenizer or a {module, state} tokenizer adapter.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      offsets(state, text)



        
          
        

    

  


  

      

          @callback offsets(state :: term(), text :: binary()) ::
  {:ok, [offset()]} | {:error, term()}


      


Adapter callback returning half-open byte offsets for text.

  


        

      

      
        Functions


        


  
    
      
    
    
      count(tokenizer, text)



        
          
        

    

  


  

      

          @spec count(t(), binary()) :: {:ok, non_neg_integer()} | {:error, term()}


      


Returns the number of content tokens in text.

  



  
    
      
    
    
      offsets(tokenizer, text)



        
          
        

    

  


  

      

          @spec offsets(t(), binary()) :: {:ok, [offset()]} | {:error, term()}


      


Returns validated content-token offsets normalized to grapheme boundaries.
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