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0.1.2 (2025-11-04)
Bug Fixes
	Fixed default configs (2f65637)
	Updated req_llm to the released version (9a8fc9f)

0.1.1 (2025-10-30)
Bug Fixes
	Unifing the configs (5161da8)

0.1.0 (2025-10-30)
Features
	Implement Alignment (30fea32)
	Implement Annotation pipeline (712f80e)
	Implements Chunking (26df4cd)
	Implements output Schema (5568b0f)
	Implements Tokenizer (c547430)
	Main Api (ef5104e)

Bug Fixes
	Making api_key option not mandatory (8b4601f)

Continuous Integration
	Added Release Please (358d531)
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LLM-powered text extraction library for Elixir. Based on Google's LangExtract
LeXtract enables you to extract structured information from unstructured text using Large Language Models (LLMs). It provides a simple, streaming API with support for multiple LLM providers.
Features
	Multi-Provider LLM Support - Works with OpenAI, Gemini, Anthropic, and other providers through ReqLLM
	Streaming API - Memory-efficient batch processing with lazy streams
	Automatic Text Chunking - Handles long documents with configurable chunk sizes and overlap
	Character-Level Alignment - Precise alignment of extractions to source text positions
	Schema Generation - Automatic schema inference from examples
	Template-Based Configuration - Reusable extraction templates in JSON or YAML
	Structured Output Mode - Enhanced reliability with schema validation
	Multi-Pass Extraction - Improved recall through multiple extraction passes
	Flexible Output Formats - Support for JSON and YAML output formats

Installation
Add lextract to your list of dependencies in mix.exs:
def deps do
  [
    {:lextract, "~> 0.1.0"}
  ]
end
Quick Start
Basic Entity Extraction
Extract named entities from text with inline template options:
{:ok, stream} = LeXtract.extract(
  "Dr. Smith prescribed aspirin 100mg to the patient.",
  prompt: "Extract medical entities from the text",
  examples: [
    %{
      text: "Patient takes ibuprofen 200mg",
      extractions: [
        %{extraction_class: "Medication", name: "ibuprofen", dosage: "200mg"}
      ]
    }
  ],
  model: "gpt-4o-mini",
  provider: :openai
)

annotated_docs = Enum.to_list(stream)
Using Template Files
Create a template file (JSON or YAML) for reusable extraction configurations:
# medication_template.yaml
description: Extract medication entities with dosage and frequency
examples:
  - text: "Patient takes aspirin 100mg twice daily"
    extractions:
      - extraction_class: Medication
        name: aspirin
        dosage: 100mg
        frequency: twice daily
Then extract using the template:
{:ok, stream} = LeXtract.extract(
  "Dr. Jones prescribed metformin 500mg once daily.",
  template_file: "medication_template.yaml",
  model: "gpt-4o-mini",
  provider: :openai
)
Batch Processing with Streams
Process multiple documents efficiently with streaming:
documents = [
  "First patient document...",
  "Second patient document...",
  "Third patient document..."
]

{:ok, stream} = LeXtract.extract(
  documents,
  prompt: "Extract medical conditions",
  examples: [...],
  model: "gpt-4o-mini",
  provider: :openai,
  batch_size: 5
)

stream
|> Stream.each(fn annotated_doc ->
  IO.puts("Document: #{annotated_doc.document_id}")
  IO.puts("Extractions: #{length(annotated_doc.extractions)}")
end)
|> Stream.run()
Structured Output Mode
For better reliability and schema validation, use structured output mode:
{:ok, stream} = LeXtract.extract(
  "Patient has hypertension and diabetes.",
  prompt: "Extract medical conditions",
  examples: [
    %{
      text: "Patient diagnosed with asthma",
      extractions: [
        %{extraction_class: "Condition", name: "asthma", severity: "mild"}
      ]
    }
  ],
  model: "gpt-4o-mini",
  provider: :openai,
  use_structured_output: true
)
Contributing
Contributions are welcome! Please feel free to submit a Pull Request.


  

    License


Copyright 2025 Ygor Castor

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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LLM-powered text extraction library for Elixir. Based on Google's LangExtract
LeXtract enables you to extract structured information from unstructured text using Large Language Models (LLMs). It provides a simple, streaming API with support for multiple LLM providers.
Features
	Multi-Provider LLM Support - Works with OpenAI, Gemini, Anthropic, and other providers through ReqLLM
	Streaming API - Memory-efficient batch processing with lazy streams
	Automatic Text Chunking - Handles long documents with configurable chunk sizes and overlap
	Character-Level Alignment - Precise alignment of extractions to source text positions
	Schema Generation - Automatic schema inference from examples
	Template-Based Configuration - Reusable extraction templates in JSON or YAML
	Structured Output Mode - Enhanced reliability with schema validation
	Multi-Pass Extraction - Improved recall through multiple extraction passes
	Flexible Output Formats - Support for JSON and YAML output formats

Installation
Add lextract to your list of dependencies in mix.exs:
def deps do
  [
    {:lextract, "~> 0.1.0"}
  ]
end
Quick Start
Basic Entity Extraction
Extract named entities from text with inline template options:
{:ok, stream} = LeXtract.extract(
  "Dr. Smith prescribed aspirin 100mg to the patient.",
  prompt: "Extract medical entities from the text",
  examples: [
    %{
      text: "Patient takes ibuprofen 200mg",
      extractions: [
        %{extraction_class: "Medication", name: "ibuprofen", dosage: "200mg"}
      ]
    }
  ],
  model: "gpt-4o-mini",
  provider: :openai
)

annotated_docs = Enum.to_list(stream)
Using Template Files
Create a template file (JSON or YAML) for reusable extraction configurations:
# medication_template.yaml
description: Extract medication entities with dosage and frequency
examples:
  - text: "Patient takes aspirin 100mg twice daily"
    extractions:
      - extraction_class: Medication
        name: aspirin
        dosage: 100mg
        frequency: twice daily
Then extract using the template:
{:ok, stream} = LeXtract.extract(
  "Dr. Jones prescribed metformin 500mg once daily.",
  template_file: "medication_template.yaml",
  model: "gpt-4o-mini",
  provider: :openai
)
Batch Processing with Streams
Process multiple documents efficiently with streaming:
documents = [
  "First patient document...",
  "Second patient document...",
  "Third patient document..."
]

{:ok, stream} = LeXtract.extract(
  documents,
  prompt: "Extract medical conditions",
  examples: [...],
  model: "gpt-4o-mini",
  provider: :openai,
  batch_size: 5
)

stream
|> Stream.each(fn annotated_doc ->
  IO.puts("Document: #{annotated_doc.document_id}")
  IO.puts("Extractions: #{length(annotated_doc.extractions)}")
end)
|> Stream.run()
Structured Output Mode
For better reliability and schema validation, use structured output mode:
{:ok, stream} = LeXtract.extract(
  "Patient has hypertension and diabetes.",
  prompt: "Extract medical conditions",
  examples: [
    %{
      text: "Patient diagnosed with asthma",
      extractions: [
        %{extraction_class: "Condition", name: "asthma", severity: "mild"}
      ]
    }
  ],
  model: "gpt-4o-mini",
  provider: :openai,
  use_structured_output: true
)
Contributing
Contributions are welcome! Please feel free to submit a Pull Request.

      


      
        Summary


  
    Functions
  


    
      
        extract(input, opts)

      


        Extracts structured information from text using LLMs.



    


    
      
        extract!(input, opts)

      


        Extracts structured information from text, raising on error.



    


    
      
        extract_from_file(file_path, opts)

      


        Extracts structured information from a text file.



    


    
      
        validate_options(opts)

      


        Validates extraction options against the schema.
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          @spec extract(
  source_document :: String.t() | [String.t()] | [LeXtract.Document.t()],
  options :: LeXtract.Config.options()
) ::
  {:ok, Enumerable.t(LeXtract.AnnotatedDocument.t())} | {:error, Exception.t()}


      


Extracts structured information from text using LLMs.
This is the main entry point for the library. It accepts text (string, list of strings,
or list of Document structs) and returns a lazy Stream of AnnotatedDocument results.
Parameters
	input - Text to extract from (String.t(), [String.t()], or [Document.t()])
	opts - Extraction options (see module documentation for full list)

Returns
{:ok, Stream.t(AnnotatedDocument.t())} or {:error, reason}
Examples
iex> {:ok, _stream} = LeXtract.extract(
...>   "Sample text",
...>   prompt: "Extract entities",
...>   examples: [],
...>   model: "gpt-4o-mini",
...>   provider: :openai,
...>   api_key: "test-key"
...> )

  



  
    
      
    
    
      extract!(input, opts)



        
          
        

    

  


  

      

          @spec extract!(
  source_document :: String.t() | [String.t()] | [LeXtract.Document.t()],
  options :: LeXtract.Config.options()
) :: Enumerable.t(LeXtract.AnnotatedDocument.t())


      


Extracts structured information from text, raising on error.
Same as extract/2 but returns the stream directly or raises an exception on error.
Examples
iex> stream = LeXtract.extract!(
...>   "Sample text",
...>   prompt: "Extract entities",
...>   examples: [],
...>   model: "gpt-4o-mini",
...>   provider: :openai,
...>   api_key: "test-key"
...> )
iex> is_struct(stream, Stream)
true

  



  
    
      
    
    
      extract_from_file(file_path, opts)



        
          
        

    

  


  

      

          @spec extract_from_file(file_path :: Path.t(), options :: LeXtract.Config.options()) ::
  {:ok, Enumerable.t(LeXtract.AnnotatedDocument.t())} | {:error, Exception.t()}


      


Extracts structured information from a text file.
Reads the file content and then calls extract/2. Useful for processing
single documents stored on disk.
Parameters
	file_path - Path to text file
	opts - Extraction options (see extract/2)

Returns
{:ok, Stream.t(AnnotatedDocument.t())} or {:error, reason}
Examples
iex> File.write!("/tmp/test_doc.txt", "Sample text")
iex> {:ok, stream} = LeXtract.extract_from_file(
...>   "/tmp/test_doc.txt",
...>   prompt: "Extract entities",
...>   examples: [],
...>   model: "gpt-4o-mini",
...>   provider: :openai,
...>   api_key: "test-key"
...> )
iex> is_struct(stream, Stream)
true
iex> File.rm("/tmp/test_doc.txt")
:ok
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          @spec validate_options(LeXtract.Config.options()) ::
  {:ok, LeXtract.Config.options()} | {:error, Exception.t()}


      


Validates extraction options against the schema.
Useful for validating options before processing or for debugging configuration issues.
Parameters
	opts - Keyword list of options

Returns
{:ok, validated_opts} or {:error, validation_error}
Examples
iex> {:ok, opts} = LeXtract.validate_options(
...>   prompt: "Extract",
...>   model: "gpt-4o-mini",
...>   provider: :openai,
...>   api_key: "key"
...> )
iex> Keyword.get(opts, :prompt)
"Extract"
iex> Keyword.get(opts, :format)
:yaml
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Aligns extracted entities back to their positions in source text.
This module provides token-based text alignment for matching extracted text
(which may be paraphrased or slightly modified by LLMs) back to the original
source text positions. It uses multiple matching strategies with fallback to
handle various text transformation scenarios.
Matching Strategies
The alignment process uses these strategies in priority order:
	Exact Match - Perfect token sequence match (case-sensitive)
	Case-Insensitive Match - Lowercase token comparison
	Fuzzy Match - Jaro distance-based similarity matching for minor variations
	Partial Match - Substring/contains matching
	No Match - Returns nil when no match is found

Examples
iex> extraction = %LeXtract.Extraction{
...>   extraction_class: "person",
...>   extraction_text: "John Doe",
...>   extraction_index: 0
...> }
iex> {:ok, source_encoding} = LeXtract.Tokenizer.tokenize("The patient John Doe was prescribed...")
iex> aligned = LeXtract.Alignment.align_extraction(extraction, source_encoding)
iex> aligned.alignment_status
:exact

iex> extraction = %LeXtract.Extraction{
...>   extraction_class: "person",
...>   extraction_text: "JOHN DOE",
...>   extraction_index: 0
...> }
iex> {:ok, source_encoding} = LeXtract.Tokenizer.tokenize("Patient: john doe")
iex> aligned = LeXtract.Alignment.align_extraction(extraction, source_encoding)
iex> aligned.alignment_status
:exact

      


      
        Summary


  
    Types
  


    
      
        encoding()

      


    


    
      
        match_result()

      


    





  
    Functions
  


    
      
        align_extraction(extraction, source_encoding, opts \\ [])

      


        Aligns an extraction to its position in the source text.



    


    
      
        find_match(extraction_text, source_encoding, occurrence_index \\ 0, opts \\ [])

      


        Finds a match for extraction text in source encoding using multiple strategies.



    


    
      
        search_tokens(needle_tokens, haystack_tokens, source_encoding, occurrence_index \\ 0, opts \\ [])

      


        Searches for a token sequence in source tokens.
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          @type encoding() :: LeXtract.Tokenizer.encoding()
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          @type match_result() :: %{
  char_interval: LeXtract.CharInterval.t(),
  alignment_status: LeXtract.AlignmentStatus.t()
}
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          @spec align_extraction(LeXtract.Extraction.t(), encoding(), keyword()) ::
  LeXtract.Extraction.t()


      


Aligns an extraction to its position in the source text.
Takes an extraction and source encoding, attempts to find the extraction text
in the source using multiple matching strategies, and returns an updated
extraction with character interval and alignment status.
Parameters
	extraction - The extraction to align
	source_encoding - Token encoding of the source text from Tokenizer.tokenize/1

Options
	:fuzzy_threshold - Minimum Jaro similarity for fuzzy matching, 0.0-1.0 (default: 0.85)
	:min_partial_length - Minimum token overlap for partial matching (default: 2)
	:max_text_length - Maximum allowed extraction text length (default: 10_000)

Returns
Returns an updated %Extraction{} with char_interval and alignment_status
fields populated. If no match is found, returns the extraction with
alignment_status: :none and char_interval: nil.
Examples
iex> extraction = %LeXtract.Extraction{
...>   extraction_class: "medication",
...>   extraction_text: "aspirin",
...>   extraction_index: 0
...> }
iex> {:ok, encoding} = LeXtract.Tokenizer.tokenize("Patient takes aspirin daily")
iex> aligned = LeXtract.Alignment.align_extraction(extraction, encoding)
iex> aligned.char_interval
%LeXtract.CharInterval{start_pos: 14, end_pos: 21}
iex> aligned.alignment_status
:exact

  



    

    

  
    
      
    
    
      find_match(extraction_text, source_encoding, occurrence_index \\ 0, opts \\ [])



        
          
        

    

  


  

      

          @spec find_match(String.t(), encoding(), non_neg_integer(), keyword()) ::
  match_result() | nil


      


Finds a match for extraction text in source encoding using multiple strategies.
Attempts to find the extraction text in the source text using various matching
strategies. The occurrence_index parameter allows selecting a specific
occurrence when the text appears multiple times (0-based).
Parameters
	extraction_text - The text to find in the source
	source_encoding - Token encoding of the source text
	occurrence_index - Which occurrence to match (0-based, default: 0)
	opts - Options (see align_extraction/3)

Returns
Returns a map with :char_interval and :alignment_status, or nil if no
match is found.
Examples
iex> {:ok, encoding} = LeXtract.Tokenizer.tokenize("John loves John")
iex> LeXtract.Alignment.find_match("John", encoding, 0)
%{char_interval: %LeXtract.CharInterval{start_pos: 0, end_pos: 4}, alignment_status: :exact}

iex> {:ok, encoding} = LeXtract.Tokenizer.tokenize("John loves John")
iex> result = LeXtract.Alignment.find_match("John", encoding, 1)
iex> result.char_interval.start_pos
11
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          @spec search_tokens(
  [String.t()],
  [String.t()],
  encoding(),
  non_neg_integer(),
  keyword()
) ::
  LeXtract.CharInterval.t() | nil


      


Searches for a token sequence in source tokens.
Helper function that finds all occurrences of a token sequence and returns
the character interval for a specific occurrence.
Parameters
	needle_tokens - Token sequence to search for
	haystack_tokens - Source token sequence to search in
	source_encoding - Source encoding for offset mapping
	occurrence_index - Which occurrence to return (0-based)
	opts - Matching options

Returns
Returns a %CharInterval{} for the requested occurrence, or nil if not found.
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Represents the quality/status of text alignment.
Values
	:exact - Perfect token sequence match
	:fuzzy - Case-insensitive or minor variation match
	:partial - Partial/substring match
	:none - No match found

Examples
iex> LeXtract.AlignmentStatus.exact?(:exact)
true

iex> LeXtract.AlignmentStatus.exact?(:fuzzy)
false
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        confidence(atom)

      


        Returns confidence score for alignment status (0.0 - 1.0).



    


    
      
        exact?(arg1)

      


        Returns true if status indicates exact match.



    


    
      
        from_string(arg1)

      


        Converts string to alignment status atom.



    


    
      
        matched?(arg1)

      


        Returns true if status indicates any match (not :none).
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          @type t() :: :exact | :fuzzy | :partial | :none
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          @spec confidence(t()) :: float()


      


Returns confidence score for alignment status (0.0 - 1.0).
Examples
iex> LeXtract.AlignmentStatus.confidence(:exact)
1.0

iex> LeXtract.AlignmentStatus.confidence(:none)
0.0
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          @spec exact?(t()) :: boolean()


      


Returns true if status indicates exact match.
Examples
iex> LeXtract.AlignmentStatus.exact?(:exact)
true

iex> LeXtract.AlignmentStatus.exact?(:partial)
false

  



  
    
      
    
    
      from_string(arg1)



        
          
        

    

  


  

      

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


      


Converts string to alignment status atom.
Examples
iex> LeXtract.AlignmentStatus.from_string("exact")
:exact

iex> LeXtract.AlignmentStatus.from_string("unknown")
:none
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          @spec matched?(t()) :: boolean()


      


Returns true if status indicates any match (not :none).
Examples
iex> LeXtract.AlignmentStatus.matched?(:exact)
true

iex> LeXtract.AlignmentStatus.matched?(:none)
false
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Represents a document with extracted entities and relationships.
This is the primary output type from LeXtract.extract/2.
Fields
	:extractions - List of extracted entities
	:text - Original document text
	:document_id - Unique identifier
	:metadata - Optional metadata about extraction process

Examples
iex> doc = %LeXtract.AnnotatedDocument{
...>   document_id: "abc-123",
...>   text: "Sample text",
...>   extractions: []
...> }
iex> Enum.count(doc.extractions)
0
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        by_class(annotated_document, class)

      


        Returns extractions filtered by class.



    


    
      
        count(annotated_document)

      


        Returns count of extractions.



    


    
      
        extraction_classes(annotated_document)

      


        Returns all unique extraction classes.



    


    
      
        has_extractions?(annotated_document)

      


        Returns true if document has any extractions.



    


    
      
        new(opts \\ [])

      


        Creates a new annotated document.
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          @type t() :: %LeXtract.AnnotatedDocument{
  document_id: String.t(),
  extractions: [LeXtract.Extraction.t()],
  metadata: map() | nil,
  text: String.t() | nil
}
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          @spec by_class(t(), String.t()) :: [LeXtract.Extraction.t()]


      


Returns extractions filtered by class.
Examples
iex> extractions = [
...>   %LeXtract.Extraction{extraction_class: "person", extraction_text: "John"},
...>   %LeXtract.Extraction{extraction_class: "medication", extraction_text: "aspirin"}
...> ]
iex> doc = %LeXtract.AnnotatedDocument{document_id: "doc-1", extractions: extractions}
iex> doc |> LeXtract.AnnotatedDocument.by_class("person") |> length()
1
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          @spec count(t()) :: non_neg_integer()


      


Returns count of extractions.
Examples
iex> doc = %LeXtract.AnnotatedDocument{document_id: "doc-1", extractions: []}
iex> LeXtract.AnnotatedDocument.count(doc)
0
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          @spec extraction_classes(t()) :: [String.t()]


      


Returns all unique extraction classes.
Examples
iex> extractions = [
...>   %LeXtract.Extraction{extraction_class: "person", extraction_text: "John"},
...>   %LeXtract.Extraction{extraction_class: "person", extraction_text: "Jane"}
...> ]
iex> doc = %LeXtract.AnnotatedDocument{document_id: "doc-1", extractions: extractions}
iex> LeXtract.AnnotatedDocument.extraction_classes(doc)
["person"]

  



  
    
      
    
    
      has_extractions?(annotated_document)



        
          
        

    

  


  

      

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


      


Returns true if document has any extractions.
Examples
iex> doc = %LeXtract.AnnotatedDocument{document_id: "doc-1", extractions: []}
iex> LeXtract.AnnotatedDocument.has_extractions?(doc)
false
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          @spec new(keyword()) :: t()


      


Creates a new annotated document.
Parameters
	opts - Keyword list of options

Options
	:text - Original document text
	:document_id - Unique identifier (auto-generated if not provided)
	:extractions - List of extractions (default: [])
	:metadata - Optional metadata map

Examples
iex> doc = LeXtract.AnnotatedDocument.new(text: "Sample", document_id: "doc1")
iex> doc.text
"Sample"

iex> doc = LeXtract.AnnotatedDocument.new(text: "Test")
iex> String.length(doc.document_id)
36

  


        

      


  

    
LeXtract.Annotator 
    



      
Annotates documents with extractions using LLMs.
The core extraction orchestrator that:
	Chunks documents
	Generates prompts
	Calls LLM via ReqLLM
	Parses and aligns results
	Aggregates into AnnotatedDocument

Extraction Modes
The Annotator supports two modes of operation:
Text Generation Mode (Default)
Uses ReqLLM.generate_text/3 to generate free-form text responses in JSON or YAML
format. The LLM response is parsed and converted to extractions.
template = %{
  description: "Extract medication entities",
  examples: [
    %{
      text: "Patient takes aspirin 100mg",
      extractions: [
        %{extraction_class: "Medication", name: "aspirin", dosage: "100mg"}
      ]
    }
  ]
}

annotator = LeXtract.Annotator.new(template,
  model: "gemini-2.0-flash",
  provider: :gemini,
  api_key: "your-api-key"
)

doc = LeXtract.Annotator.annotate_text(annotator, "Patient takes aspirin 100mg daily")
Structured Output Mode
Uses ReqLLM.generate_object/4 to generate structured output with schema validation.
This mode automatically generates a schema from your examples and ensures the LLM
response conforms to the expected structure.
Enable with :use_structured_output option:
template = %{
  description: "Extract medication entities with structured output",
  examples: [
    %{
      text: "Patient takes aspirin 100mg twice daily",
      extractions: [
        %{
          extraction_class: "Medication",
          name: "aspirin",
          dosage: "100mg",
          frequency: "twice daily"
        }
      ]
    }
  ]
}

annotator = LeXtract.Annotator.new(template,
  [model: "gemini-2.0-flash", provider: :gemini, api_key: "your-api-key"],
  use_structured_output: true
)

doc = LeXtract.Annotator.annotate_text(annotator, "Patient takes aspirin 100mg twice daily")
Structured output mode offers several benefits:
	Automatic schema generation from examples
	Built-in validation by the LLM provider
	More reliable parsing (no JSON/YAML parsing errors)
	Better support for complex nested structures

Examples
iex> template = %{
...>   description: "Extract medication entities",
...>   examples: [
...>     %{
...>       text: "Patient takes aspirin",
...>       extractions: [%{medication: "aspirin"}]
...>     }
...>   ]
...> }
iex> annotator = LeXtract.Annotator.new(template,
...>   model: "gemini-2.0-flash",
...>   provider: :gemini,
...>   api_key: "test-key"
...> )
iex> is_struct(annotator, LeXtract.Annotator)
true
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        annotate_documents(annotator, documents, opts \\ [])

      


        Annotates a stream of documents.



    


    
      
        annotate_text(annotator, text, opts \\ [])

      


        Annotates a single text string.



    


    
      
        new(prompt_template, req_llm_config, opts \\ [])

      


        Creates a new annotator.
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          @type t() :: %LeXtract.Annotator{
  format_handler: LeXtract.FormatHandler.t(),
  prompt_generator: LeXtract.Prompting.t(),
  req_llm_config: keyword(),
  use_structured_output: boolean()
}
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          @spec annotate_documents(t(), Enumerable.t(LeXtract.Document.t()), keyword()) ::
  Enumerable.t(LeXtract.AnnotatedDocument.t())


      


Annotates a stream of documents.
Main API for batch processing. Handles:
	Chunking of long documents
	Batch inference for efficiency
	Alignment of extractions
	Multi-pass extraction (if enabled)

Parameters
	annotator - The annotator instance
	documents - Enumerable of %Document{} structs
	opts - Options (see below)

Options
	:max_char_buffer - Max chunk size in chars (default: 1000)
	:batch_size - Number of chunks per LLM batch (default: 5)
	:extraction_passes - Number of passes for multi-pass (default: 1)
	:show_progress - Show progress bar (default: false)
	:chunk_overlap - Chunk overlap in chars (default: 200)

Returns
Stream of %AnnotatedDocument{} with extractions.

  



    

  
    
      
    
    
      annotate_text(annotator, text, opts \\ [])



        
          
        

    

  


  

      

          @spec annotate_text(t(), String.t(), keyword()) :: LeXtract.AnnotatedDocument.t()


      


Annotates a single text string.
Convenience wrapper around annotate_documents/3 for single text inputs.
Parameters
	annotator - The annotator instance
	text - Text to extract from
	opts - Options (see annotate_documents/3)

Returns
Single %AnnotatedDocument{} with extractions aligned to text.
Examples
iex> template = %{description: "Extract entities", examples: []}
iex> annotator = LeXtract.Annotator.new(template,
...>   model: "gemini-2.0-flash",
...>   provider: :gemini,
...>   api_key: "test"
...> )
iex> # Note: This example would require mocking ReqLLM in real tests
iex> is_struct(annotator, LeXtract.Annotator)
true
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          @spec new(LeXtract.Prompting.template(), keyword(), keyword()) :: t()


      


Creates a new annotator.
Parameters
	prompt_template - Template with description and examples
	req_llm_config - ReqLLM configuration (model, provider, API keys, etc.)
	opts - Options (see below)

Options
	:format - Output format (:json or :yaml, default: :yaml)
	:fence_output - Whether to expect fenced output (default: false)
	:attribute_suffix - Suffix for attributes (default: "_attributes")
	:use_structured_output - Use ReqLLM's generate_object/4 for structured output (default: false)

Examples
iex> template = %{description: "Extract entities", examples: []}
iex> config = [model: "gemini-2.0-flash", provider: :gemini, api_key: "test"]
iex> annotator = LeXtract.Annotator.new(template, config)
iex> annotator.format_handler.format
:yaml

  


        

      


  

    
LeXtract.CharInterval 
    



      
Represents a character position interval in text.
Fields
	:start_pos - Starting character position (0-based, inclusive)
	:end_pos - Ending character position (0-based, exclusive)

Examples
iex> interval = %LeXtract.CharInterval{start_pos: 0, end_pos: 5}
iex> LeXtract.CharInterval.length(interval)
5
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        extract(text, char_interval)

      


        Extracts text from a string using this interval.



    


    
      
        length(char_interval)

      


        Returns the length of the interval.



    


    
      
        new(start_pos, end_pos)

      


        Creates a new character interval.



    


    
      
        overlaps?(char_interval1, char_interval2)

      


        Checks if two intervals overlap.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %LeXtract.CharInterval{
  end_pos: non_neg_integer(),
  start_pos: non_neg_integer()
}
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          @spec extract(String.t(), t()) :: String.t()


      


Extracts text from a string using this interval.
Examples
iex> interval = LeXtract.CharInterval.new(0, 5)
iex> LeXtract.CharInterval.extract("Hello, world!", interval)
"Hello"

  



  
    
      
    
    
      length(char_interval)



        
          
        

    

  


  

      

          @spec length(t()) :: non_neg_integer()


      


Returns the length of the interval.
Examples
iex> interval = LeXtract.CharInterval.new(10, 20)
iex> LeXtract.CharInterval.length(interval)
10

  



  
    
      
    
    
      new(start_pos, end_pos)



        
          
        

    

  


  

      

          @spec new(non_neg_integer(), non_neg_integer()) :: t()


      


Creates a new character interval.
Examples
iex> LeXtract.CharInterval.new(0, 10)
%LeXtract.CharInterval{start_pos: 0, end_pos: 10}

  



  
    
      
    
    
      overlaps?(char_interval1, char_interval2)



        
          
        

    

  


  

      

          @spec overlaps?(t(), t()) :: boolean()


      


Checks if two intervals overlap.
Examples
iex> i1 = LeXtract.CharInterval.new(0, 5)
iex> i2 = LeXtract.CharInterval.new(3, 8)
iex> LeXtract.CharInterval.overlaps?(i1, i2)
true

iex> i1 = LeXtract.CharInterval.new(0, 5)
iex> i2 = LeXtract.CharInterval.new(5, 10)
iex> LeXtract.CharInterval.overlaps?(i1, i2)
false

  


        

      


  

    
LeXtract.Chunking 
    



      
Integrates semantic text chunking with tokenization for document processing.
This module combines TextChunker's semantic splitting capabilities with
LeXtract's tokenization system to produce chunks that maintain both
character-level and token-level position information.
Key Features
	Semantic boundary detection via TextChunker
	Token-level position tracking for each chunk
	Configurable chunk sizes and overlap
	Unicode-aware processing (handles emojis and multi-byte characters)
	Byte-level accuracy for text alignment

Options
	:max_char_buffer - Maximum chunk size in characters (default: 1000)
	:chunk_overlap - Overlap between chunks in characters (default: 200)
	:tokenizer - Custom tokenizer instance (default: uses LeXtract.Tokenizer.default_tokenizer/0)

Examples
iex> doc = LeXtract.Document.create("The patient has diabetes. The patient is 45 years old.")
iex> chunks = LeXtract.Chunking.chunk_document(doc)
iex> length(chunks) >= 1
true

iex> doc = LeXtract.Document.create("Short text")
iex> [chunk] = LeXtract.Chunking.chunk_document(doc, max_char_buffer: 100)
iex> chunk.text
"Short text"

iex> long_text = String.duplicate("word ", 500)
iex> doc = LeXtract.Document.create(long_text)
iex> chunks = LeXtract.Chunking.chunk_document(doc, max_char_buffer: 100, chunk_overlap: 20)
iex> length(chunks) > 1
true
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        calculate_overlap(chunk_size)

      


        Calculates optimal overlap as 20% of the chunk size.



    


    
      
        chunk_document(document, opts \\ [])

      


        Chunks a document using semantic splitting and tokenization.



    


    
      
        chunk_with_tokenizer(text, tokenizer, document \\ nil, opts \\ [])

      


        Chunks text with a specific tokenizer instance and optional document reference.
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          @spec calculate_overlap(pos_integer()) :: pos_integer()


      


Calculates optimal overlap as 20% of the chunk size.
Examples
iex> LeXtract.Chunking.calculate_overlap(1000)
200

iex> LeXtract.Chunking.calculate_overlap(500)
100

iex> LeXtract.Chunking.calculate_overlap(10)
2

  



    

  
    
      
    
    
      chunk_document(document, opts \\ [])



        
          
        

    

  


  

      

          @spec chunk_document(
  LeXtract.Document.t(),
  keyword()
) :: [LeXtract.TextChunk.t()]


      


Chunks a document using semantic splitting and tokenization.
Takes a Document and splits its text into smaller TextChunks, each containing:
	The chunk text
	Byte positions (start_byte, end_byte) from TextChunker
	Token information via Tokenizer encoding
	Character and token intervals for alignment

Options
	:max_char_buffer - Maximum chunk size in characters (default: 1000)
	:chunk_overlap - Overlap between chunks in characters (default: 200)
	:tokenizer - Custom tokenizer instance (default: uses LeXtract.Tokenizer.default_tokenizer/0)

Examples
iex> doc = LeXtract.Document.create("Hello world")
iex> chunks = LeXtract.Chunking.chunk_document(doc)
iex> [chunk] = chunks
iex> chunk.text
"Hello world"
iex> is_struct(chunk.char_interval, LeXtract.CharInterval)
true
iex> is_struct(chunk.token_interval, LeXtract.TokenInterval)
true

iex> doc = LeXtract.Document.create("")
iex> LeXtract.Chunking.chunk_document(doc)
[]

  



    

    

  
    
      
    
    
      chunk_with_tokenizer(text, tokenizer, document \\ nil, opts \\ [])



        
          
        

    

  


  

      

          @spec chunk_with_tokenizer(
  String.t(),
  LeXtract.Tokenizer.tokenizer_ref(),
  LeXtract.Document.t() | nil,
  keyword()
) :: [LeXtract.TextChunk.t()]


      


Chunks text with a specific tokenizer instance and optional document reference.
This function performs the core chunking logic:
	Splits text using TextChunker for semantic boundaries
	Tokenizes each chunk to get token offsets
	Creates TextChunk structs with both character and token intervals

Options
	:max_char_buffer - Maximum chunk size in characters (default: 1000)
	:chunk_overlap - Overlap between chunks in characters (default: 200)

Examples
iex> {:ok, tokenizer} = LeXtract.Tokenizer.default_tokenizer()
iex> chunks = LeXtract.Chunking.chunk_with_tokenizer("Hello world", tokenizer)
iex> [chunk] = chunks
iex> chunk.text
"Hello world"

iex> {:ok, tokenizer} = LeXtract.Tokenizer.default_tokenizer()
iex> LeXtract.Chunking.chunk_with_tokenizer("", tokenizer)
[]

  


        

      


  

    
LeXtract.Config 
    



      
Configuration for extraction operations using NimbleOptions for validation.
Examples
iex> config = LeXtract.Config.new(model: "gpt-4", provider: :openai, prompt: "test", max_char_buffer: 2000)
iex> config.model
"gpt-4"

iex> config = LeXtract.Config.default()
iex> config.batch_size
5
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        default()

      


        Returns default configuration.



    


    
      
        from_keyword(opts)

      


        Converts a keyword list to a Config struct with validation.



    


    
      
        from_keyword!(opts)

      


        Converts a keyword list to a Config struct, raising on error.



    


    
      
        new(opts \\ [])

      


        Creates and validates configuration from keyword list.



    


    
      
        to_keyword(config)

      


        Converts a Config struct to a keyword list.



    


    
      
        validate(opts)

      


        Validates configuration keyword list or struct.



    


    
      
        validate!(opts)

      


        Validates configuration and raises on error.
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          @type options() :: [
  prompt: binary(),
  examples: [term()],
  template_file: binary(),
  model: binary(),
  provider: atom(),
  api_key: binary(),
  format: term(),
  fence_output: boolean(),
  use_structured_output: boolean(),
  max_char_buffer: pos_integer(),
  chunk_overlap: non_neg_integer(),
  batch_size: pos_integer(),
  extraction_passes: pos_integer(),
  max_concurrency: pos_integer(),
  temperature: float() | nil,
  max_tokens: pos_integer(),
  timeout: pos_integer(),
  attribute_suffix: binary()
]


      


	:prompt (String.t/0) - Extraction prompt/description

	:examples (list of term/0) - List of example extractions (maps with :text and :extractions keys) The default value is [].

	:template_file (String.t/0) - Path to template file (.json or .yaml)

	:model (String.t/0) - Required. LLM model identifier (e.g., 'gpt-4o-mini', 'gemini-2.5-flash')

	:provider (atom/0) - Required. LLM provider (:openai, :gemini, :anthropic, etc.)

	:api_key (String.t/0) - API key for the LLM provider

	:format - Output format for extractions The default value is :yaml.

	:fence_output (boolean/0) - Expect fenced code blocks in LLM response The default value is false.

	:use_structured_output (boolean/0) - Use structured output mode (generate_object) The default value is false.

	:max_char_buffer (pos_integer/0) - Maximum chunk size in characters The default value is 1000.

	:chunk_overlap (non_neg_integer/0) - Character overlap between chunks The default value is 200.

	:batch_size (pos_integer/0) - Number of chunks per LLM batch The default value is 5.

	:extraction_passes (pos_integer/0) - Number of extraction passes for multi-pass extraction The default value is 1.

	:max_concurrency (pos_integer/0) - Maximum concurrent LLM requests The default value is 8.

	:temperature - LLM sampling temperature (0.0-1.0) The default value is 0.2.

	:max_tokens (pos_integer/0) - Maximum tokens in LLM response The default value is 4096.

	:timeout (pos_integer/0) - Request timeout in milliseconds The default value is 60000.

	:attribute_suffix (String.t/0) - Suffix for attribute keys in structured output The default value is "_attributes".
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          @type t() :: %LeXtract.Config{
  api_key: String.t() | nil,
  attribute_suffix: String.t(),
  batch_size: pos_integer(),
  chunk_overlap: non_neg_integer(),
  examples: [map()],
  extraction_passes: pos_integer(),
  fence_output: boolean(),
  format: :json | :yaml,
  max_char_buffer: pos_integer(),
  max_concurrency: pos_integer(),
  max_tokens: pos_integer() | nil,
  model: String.t() | nil,
  prompt: String.t() | nil,
  provider: atom() | nil,
  temperature: float() | nil,
  template_file: String.t() | nil,
  timeout: pos_integer(),
  use_structured_output: boolean()
}
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          @spec default() :: t()


      


Returns default configuration.
Examples
iex> config = LeXtract.Config.default()
iex> config.batch_size
5
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          @spec from_keyword(keyword()) :: {:ok, t()} | {:error, Exception.t()}


      


Converts a keyword list to a Config struct with validation.
This function is useful for maintaining backward compatibility with
code that uses keyword lists. It validates the options and returns
a Config struct.
Examples
iex> {:ok, config} = LeXtract.Config.from_keyword(model: "gpt-4", provider: :openai, prompt: "test")
iex> config.model
"gpt-4"

iex> {:error, _} = LeXtract.Config.from_keyword(model: "gpt-4")

  



  
    
      
    
    
      from_keyword!(opts)



        
          
        

    

  


  

      

          @spec from_keyword!(keyword()) :: t()


      


Converts a keyword list to a Config struct, raising on error.
Examples
iex> config = LeXtract.Config.from_keyword!(model: "gpt-4", provider: :openai, prompt: "test")
iex> config.model
"gpt-4"

  



    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

          @spec new(keyword()) :: t()


      


Creates and validates configuration from keyword list.
Validates options using NimbleOptions and raises NimbleOptions.ValidationError if invalid.
Examples
iex> config = LeXtract.Config.new(model: "gpt-4", provider: :openai, prompt: "test", max_char_buffer: 2000)
iex> config.model
"gpt-4"

iex> LeXtract.Config.new(model: "gpt-4", provider: :openai, prompt: "test", max_char_buffer: -1)
** (NimbleOptions.ValidationError) invalid value for :max_char_buffer option: expected positive integer, got: -1

iex> LeXtract.Config.new(model: "gpt-4", provider: :openai, prompt: "test", temperature: 1.5)
** (NimbleOptions.ValidationError) invalid value for :temperature option: must be a float between 0.0 and 1.0, got: 1.5

iex> LeXtract.Config.new(model: "gpt-4", provider: :openai, prompt: "test", format: :xml)
** (NimbleOptions.ValidationError) invalid value for :format option: expected one of [:json, :yaml], got: :xml

  



  
    
      
    
    
      to_keyword(config)



        
          
        

    

  


  

      

          @spec to_keyword(t()) :: keyword()


      


Converts a Config struct to a keyword list.
This is useful for backward compatibility when functions expect keyword lists.
Examples
iex> config = LeXtract.Config.new(model: "gpt-4", provider: :openai, prompt: "test")
iex> kw = LeXtract.Config.to_keyword(config)
iex> Keyword.get(kw, :model)
"gpt-4"
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          @spec validate(keyword() | t()) :: {:ok, t()} | {:error, Exception.t()}


      


Validates configuration keyword list or struct.
Returns {:ok, validated_config} on success or {:error, validation_error} on failure.
Examples
iex> {:ok, config} = LeXtract.Config.validate(max_char_buffer: 1000, model: "gpt-4", provider: :openai, prompt: "test")
iex> config.max_char_buffer
1000

iex> {:error, error} = LeXtract.Config.validate(max_char_buffer: -1, model: "gpt-4", provider: :openai, prompt: "test")
iex> String.contains?(Exception.message(error), "expected positive integer")
true

iex> {:error, error} = LeXtract.Config.validate(temperature: 1.5, model: "gpt-4", provider: :openai, prompt: "test")
iex> String.contains?(Exception.message(error), "must be a float between 0.0 and 1.0")
true
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          @spec validate!(keyword() | t()) :: t()


      


Validates configuration and raises on error.
Returns the validated config struct or raises LeXtract.Error.Invalid.Config.
Examples
iex> LeXtract.Config.validate!(max_char_buffer: 1000, model: "gpt-4", provider: :openai, prompt: "test")
%LeXtract.Config{max_char_buffer: 1000, model: "gpt-4", provider: :openai, prompt: "test"}

iex> LeXtract.Config.validate!(max_char_buffer: -1, model: "gpt-4", provider: :openai)
** (LeXtract.Error.Invalid.Config) Configuration validation failed: invalid value for :max_char_buffer option: expected positive integer, got: -1

  


        

      


  

    
LeXtract.Document 
    



      
Represents an input document for information extraction.
Fields
	:text - Raw text content of the document
	:additional_context - Extra context provided to LLM (not part of main text)
	:document_id - Unique identifier (auto-generated if not provided)
	:metadata - Optional metadata about the document

Examples
iex> doc = LeXtract.Document.create("The patient has diabetes.")
iex> doc.text
"The patient has diabetes."
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        create(text, opts \\ [])

      


        Creates a new document with the given text.



    


    
      
        from_texts(texts)

      


        Creates multiple documents from a list of texts.
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          @type example() :: %{text: String.t(), extractions: [map()]}
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          @type t() :: %LeXtract.Document{
  additional_context: String.t() | nil,
  document_id: String.t(),
  metadata: map() | nil,
  text: String.t()
}
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          @spec create(
  String.t(),
  keyword()
) :: t()


      


Creates a new document with the given text.
Automatically generates a UUID if document_id is not provided.
Examples
iex> doc = LeXtract.Document.create("Sample text")
iex> String.length(doc.document_id)
36
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          @spec from_texts([String.t()]) :: [t()]


      


Creates multiple documents from a list of texts.
Examples
iex> docs = LeXtract.Document.from_texts(["Text 1", "Text 2"])
iex> length(docs)
2

  


        

      


  

    
LeXtract.Error 
    



      
Main error aggregator for LeXtract using Splode.
This module provides structured error handling with four error classes:
	:invalid - Validation and format errors
	:processing - Processing pipeline failures
	:external - External service/resource failures
	:unknown - Unexpected errors

Examples
iex> error = LeXtract.Error.Invalid.Format.exception(format_string: "xml")
iex> LeXtract.Error.splode_error?(error)
true

iex> errors = [
...>   LeXtract.Error.Processing.Parsing.exception(format: :json, reason: "unexpected token"),
...>   LeXtract.Error.Invalid.Config.exception(errors: [])
...> ]
iex> class_error = LeXtract.Error.to_class(errors)
iex> match?(%LeXtract.Error.Invalid{}, class_error)
true
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        unwrap!(result, opts \\ nil)

      


        Raises an error if the result is an error, otherwise returns the result
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          @type class() :: %{
  :__struct__ => class_module(),
  :__exception__ => true,
  :errors => [t()],
  :class => error_class(),
  :bread_crumbs => [String.t()],
  :vars => Keyword.t(),
  :stacktrace => Splode.Stacktrace.t() | nil,
  :context => map(),
  optional(atom()) => any()
}
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          @type class_module() ::
  LeXtract.Error.Unknown
  | LeXtract.Error.External
  | LeXtract.Error.Processing
  | LeXtract.Error.Invalid
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          @type error_class() :: :unknown | :external | :processing | :invalid
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          @type t() :: %{
  :__struct__ => module(),
  :__exception__ => true,
  :class => error_class(),
  :bread_crumbs => [String.t()],
  :vars => Keyword.t(),
  :stacktrace => Splode.Stacktrace.t() | nil,
  :context => map(),
  optional(atom()) => any()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      splode_error?(arg1, splode)



        
          
        

    

  


  


  



    

  
    
      
    
    
      unwrap!(result, opts \\ nil)



        
          
        

    

  


  

Raises an error if the result is an error, otherwise returns the result
Alternatively, you can use the defsplode macro, which does this automatically.
Options
	:error_opts - Options to pass to to_error/2 when converting the returned error
	:unknown_error_opts - Options to pass to the unknown error if the function returns only :error.
not necessary if your function always returns {:error, error}.

Examples
  def function(arg) do
case do_something(arg) do
  :success -> :ok
  {:success, result} -> {:ok, result}
  {:error, error} -> {:error, error}
end
  end
  def function!(arg) do
YourErrors.unwrap!(function(arg))
  end

  


        

      


  

    
LeXtract.ExampleData 
    



      
Represents a training example for extraction with input text and expected output.
Used to provide few-shot examples to LLMs and for schema generation from examples.
Fields
	:input - The input text to extract from
	:output - The expected output structure with extractions

Examples
iex> example = %LeXtract.ExampleData{
...>   input: "Patient takes aspirin 100mg daily",
...>   output: %{
...>     "extractions" => [
...>       %{
...>         "class" => "Medication",
...>         "medication_attributes" => %{
...>           "name" => "aspirin",
...>           "dosage" => "100mg"
...>         }
...>       }
...>     ]
...>   }
...> }
iex> example.input
"Patient takes aspirin 100mg daily"

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(input, output)

      


        Creates a new example data struct.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %LeXtract.ExampleData{input: String.t(), output: map()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(input, output)



        
          
        

    

  


  

      

          @spec new(String.t(), map()) :: t()


      


Creates a new example data struct.
Examples
iex> example = LeXtract.ExampleData.new("text", %{"extractions" => []})
iex> example.input
"text"

  


        

      


  

    
LeXtract.Extraction 
    



      
Represents a single extracted entity with alignment information.
Fields
	:extraction_class - Type/category of extraction (e.g., "person", "medication")
	:extraction_text - The actual extracted text
	:char_interval - Character position in source text
	:alignment_status - Quality of text alignment (see AlignmentStatus)
	:extraction_index - Position in extraction sequence (0-based)
	:group_index - Grouping identifier for related extractions
	:description - Optional description of the extraction
	:attributes - Additional structured attributes (e.g., dosage, frequency)
	:token_interval - Token position in source text

Examples
iex> extraction = %LeXtract.Extraction{
...>   extraction_class: "medication",
...>   extraction_text: "aspirin 81mg",
...>   char_interval: %LeXtract.CharInterval{start_pos: 0, end_pos: 12}
...> }
iex> extraction.extraction_class
"medication"

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        aligned?(extraction)

      


        Returns true if the extraction has alignment information.



    


    
      
        has_attributes?(extraction)

      


        Returns true if the extraction has attributes.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %LeXtract.Extraction{
  alignment_status: LeXtract.AlignmentStatus.t() | nil,
  attributes: map() | nil,
  char_interval: LeXtract.CharInterval.t() | nil,
  description: String.t() | nil,
  extraction_class: String.t(),
  extraction_index: non_neg_integer() | nil,
  extraction_text: String.t(),
  group_index: non_neg_integer() | nil,
  token_interval: LeXtract.TokenInterval.t() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      aligned?(extraction)



        
          
        

    

  


  

      

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


      


Returns true if the extraction has alignment information.
Examples
iex> extraction = %LeXtract.Extraction{extraction_class: "person", extraction_text: "John Doe"}
iex> LeXtract.Extraction.aligned?(extraction)
false

  



  
    
      
    
    
      has_attributes?(extraction)



        
          
        

    

  


  

      

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


      


Returns true if the extraction has attributes.
Examples
iex> extraction = %LeXtract.Extraction{extraction_class: "person", extraction_text: "John Doe"}
iex> LeXtract.Extraction.has_attributes?(extraction)
false

  


        

      


  

    
LeXtract.FormatHandler 
    



      
Handles detection and parsing of different text formats (JSON, YAML).
Supports both fenced and unfenced formats:
	Fenced: ```json ... ```
	Unfenced: Direct JSON/YAML text

Examples
iex> json = ~s({"key": "value"})
iex> LeXtract.FormatHandler.parse(json, :json)
{:ok, %{"key" => "value"}}

iex> yaml = "key: value"
iex> LeXtract.FormatHandler.parse(yaml, :yaml)
{:ok, %{"key" => "value"}}

      


      
        Summary


  
    Types
  


    
      
        format()

      


    


    
      
        parse_result()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        extract_fenced_content(text, format)

      


        Extracts content from code fences if present, otherwise returns text unchanged.



    


    
      
        fenced?(text, format)

      


        Detects if text contains code fences for the given format.



    


    
      
        new(format, opts \\ [])

      


        Creates a new format handler.



    


    
      
        parse(text, format)

      


        Parses text in the specified format.



    


    
      
        valid?(text, format)

      


        Validates that text is parseable in the given format.



    





      


      
        Types


        


  
    
      
    
    
      format()



        
          
        

    

  


  

      

          @type format() :: :json | :yaml


      



  



  
    
      
    
    
      parse_result()



        
          
        

    

  


  

      

          @type parse_result() :: {:ok, term()} | {:error, Exception.t()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %LeXtract.FormatHandler{
  attribute_suffix: String.t(),
  fence_output: boolean(),
  format: format()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      extract_fenced_content(text, format)



        
          
        

    

  


  

      

          @spec extract_fenced_content(String.t(), format()) :: String.t()


      


Extracts content from code fences if present, otherwise returns text unchanged.
Examples
iex> fenced = ~s(```json\n{"key": "value"}\n```)
iex> LeXtract.FormatHandler.extract_fenced_content(fenced, :json)
~s({"key": "value"})

iex> unfenced = ~s({"key": "value"})
iex> LeXtract.FormatHandler.extract_fenced_content(unfenced, :json)
~s({"key": "value"})

iex> fenced_yaml = ~s(```yaml\nkey: value\n```)
iex> LeXtract.FormatHandler.extract_fenced_content(fenced_yaml, :yaml)
"key: value"

  



  
    
      
    
    
      fenced?(text, format)



        
          
        

    

  


  

      

          @spec fenced?(String.t(), format()) :: boolean()


      


Detects if text contains code fences for the given format.
Examples
iex> LeXtract.FormatHandler.fenced?(~s(```json\n{}\n```), :json)
true

iex> LeXtract.FormatHandler.fenced?(~s({}), :json)
false

iex> LeXtract.FormatHandler.fenced?(~s(```yaml\nkey: value\n```), :yaml)
true

iex> LeXtract.FormatHandler.fenced?(~s(```yml\nkey: value\n```), :yaml)
true

  



    

  
    
      
    
    
      new(format, opts \\ [])



        
          
        

    

  


  

      

          @spec new(
  format(),
  keyword()
) :: t()


      


Creates a new format handler.
Parameters
	format - Format type (:json or :yaml)
	opts - Options

Options
	:fence_output - Whether output should be fenced (default: false)
	:attribute_suffix - Suffix for attribute fields (default: "_attributes")

Examples
iex> handler = LeXtract.FormatHandler.new(:json)
iex> handler.format
:json

iex> handler = LeXtract.FormatHandler.new(:yaml, fence_output: true)
iex> handler.fence_output
true

  



  
    
      
    
    
      parse(text, format)



        
          
        

    

  


  

      

          @spec parse(String.t(), format()) :: parse_result()


      


Parses text in the specified format.
Automatically detects and removes code fences if present.
Examples
iex> json = ~s({"name": "John"})
iex> {:ok, data} = LeXtract.FormatHandler.parse(json, :json)
iex> data["name"]
"John"

iex> fenced_json = """
...> ```json
...> {"value": 42}
...> ```
...> """
iex> {:ok, data} = LeXtract.FormatHandler.parse(fenced_json, :json)
iex> data["value"]
42

  



  
    
      
    
    
      valid?(text, format)



        
          
        

    

  


  

      

          @spec valid?(String.t(), format()) :: boolean()


      


Validates that text is parseable in the given format.
Examples
iex> LeXtract.FormatHandler.valid?(~s({"key": "value"}), :json)
true

iex> LeXtract.FormatHandler.valid?("{invalid json}", :json)
false

iex> LeXtract.FormatHandler.valid?("key: value", :yaml)
true

  


        

      


  

    
LeXtract.FormatType 
    



      
Enumeration of supported format types for parsing LLM outputs.
Supports JSON and YAML formats for structured data extraction.
Examples
iex> LeXtract.FormatType.from_string("json")
{:ok, :json}

iex> LeXtract.FormatType.to_string(:yaml)
"yaml"

iex> LeXtract.FormatType.all()
[:json, :yaml]

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        all()

      


        Returns a list of all supported format types.



    


    
      
        from_string(other)

      


        Converts a string to a format type atom.



    


    
      
        to_string(atom)

      


        Converts a format type atom to its string representation.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: :json | :yaml


      



  


        

      

      
        Functions


        


  
    
      
    
    
      all()



        
          
        

    

  


  

      

          @spec all() :: [t()]


      


Returns a list of all supported format types.
Examples
iex> LeXtract.FormatType.all()
[:json, :yaml]

  



  
    
      
    
    
      from_string(other)



        
          
        

    

  


  

      

          @spec from_string(String.t()) :: {:ok, t()} | {:error, Exception.t()}


      


Converts a string to a format type atom.
Accepts "json", "yaml", and "yml" as valid format strings.
Examples
iex> LeXtract.FormatType.from_string("json")
{:ok, :json}

iex> LeXtract.FormatType.from_string("yaml")
{:ok, :yaml}

iex> LeXtract.FormatType.from_string("yml")
{:ok, :yaml}

iex> {:error, error} = LeXtract.FormatType.from_string("invalid")
iex> is_exception(error)
true

  



  
    
      
    
    
      to_string(atom)



        
          
        

    

  


  

      

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


      


Converts a format type atom to its string representation.
Examples
iex> LeXtract.FormatType.to_string(:json)
"json"

iex> LeXtract.FormatType.to_string(:yaml)
"yaml"

  


        

      


  

    
LeXtract.Prompting 
    



      
Prompt generation for LLM extraction.
Creates structured prompts with few-shot examples to guide the LLM
in extracting entities from text in the desired format.
Examples
iex> template = %{
...>   description: "Extract medications from clinical text",
...>   examples: [
...>     %{
...>       text: "Patient takes aspirin",
...>       extractions: [
...>         %{extraction_class: "medication", extraction_text: "aspirin"}
...>       ]
...>     }
...>   ]
...> }
iex> handler = LeXtract.FormatHandler.new(:json)
iex> generator = LeXtract.Prompting.new(template, handler)
iex> is_struct(generator, LeXtract.Prompting)
true

      


      
        Summary


  
    Types
  


    
      
        t()

      


    


    
      
        template()

      


    





  
    Functions
  


    
      
        format_example(generator, example)

      


        Formats a single example as text (Q&A format).



    


    
      
        new(template, format_handler, opts \\ [])

      


        Creates a new prompt generator.



    


    
      
        read_template(path, format)

      


        Reads a prompt template from a JSON or YAML file.



    


    
      
        render(generator, question, opts \\ [])

      


        Renders a complete prompt for the LLM.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %LeXtract.Prompting{
  answer_prefix: String.t(),
  examples_heading: String.t(),
  format_handler: LeXtract.FormatHandler.t(),
  question_prefix: String.t(),
  template: template()
}


      



  



  
    
      
    
    
      template()



        
          
        

    

  


  

      

          @type template() :: %{
  description: String.t(),
  examples: [LeXtract.Document.example()]
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      format_example(generator, example)



        
          
        

    

  


  

      

          @spec format_example(t(), LeXtract.Document.example()) :: String.t()


      


Formats a single example as text (Q&A format).
Converts an example into:
Q: <example text>
A: <formatted extractions in JSON/YAML>
Examples
iex> template = %{description: "Extract", examples: []}
iex> handler = LeXtract.FormatHandler.new(:json)
iex> generator = LeXtract.Prompting.new(template, handler)
iex> example = %{text: "John Doe", extractions: [%{entity: "John Doe"}]}
iex> formatted = LeXtract.Prompting.format_example(generator, example)
iex> String.contains?(formatted, "Q: John Doe")
true

  



    

  
    
      
    
    
      new(template, format_handler, opts \\ [])



        
          
        

    

  


  

      

          @spec new(template(), LeXtract.FormatHandler.t(), keyword()) :: t()


      


Creates a new prompt generator.
Parameters
	template - Prompt template with description and examples
	format_handler - Format handler for JSON/YAML output
	opts - Options (see below)

Options
	:examples_heading - Heading text for examples section (default: "Examples")
	:question_prefix - Prefix for question lines (default: "Q: ")
	:answer_prefix - Prefix for answer lines (default: "A: ")

Examples
iex> template = %{description: "Extract entities", examples: []}
iex> handler = LeXtract.FormatHandler.new(:json)
iex> generator = LeXtract.Prompting.new(template, handler)
iex> generator.examples_heading
"Examples"

iex> template = %{description: "Extract entities", examples: []}
iex> handler = LeXtract.FormatHandler.new(:yaml)
iex> generator = LeXtract.Prompting.new(template, handler, examples_heading: "Few-shot Examples")
iex> generator.examples_heading
"Few-shot Examples"

  



  
    
      
    
    
      read_template(path, format)



        
          
        

    

  


  

      

          @spec read_template(Path.t(), :json | :yaml) ::
  {:ok, template()} | {:error, Exception.t()}


      


Reads a prompt template from a JSON or YAML file.
Parameters
	path - File path to template
	format - :json or :yaml

Returns
{:ok, template} or {:error, exception}
Examples
iex> File.write!("/tmp/test_template.json", ~s({"description": "Test", "examples": []}))
iex> {:ok, template} = LeXtract.Prompting.read_template("/tmp/test_template.json", :json)
iex> template.description
"Test"
iex> File.rm("/tmp/test_template.json")
:ok

  



    

  
    
      
    
    
      render(generator, question, opts \\ [])



        
          
        

    

  


  

      

          @spec render(t(), String.t(), keyword()) :: String.t()


      


Renders a complete prompt for the LLM.
Combines:
	Template description
	Optional additional context
	Few-shot examples (formatted)
	The question text
	Answer prefix to guide LLM response

Parameters
	generator - The prompt generator
	question - Text to extract from
	opts - Options (see below)

Options
	:additional_context - Extra context to include before examples

Returns
String prompt ready to send to LLM.
Examples
iex> template = %{description: "Extract people", examples: []}
iex> handler = LeXtract.FormatHandler.new(:json)
iex> generator = LeXtract.Prompting.new(template, handler)
iex> prompt = LeXtract.Prompting.render(generator, "John Doe works here")
iex> String.contains?(prompt, "Extract people")
true
iex> String.contains?(prompt, "Q: John Doe works here")
true

  


        

      


  

    
LeXtract.Resolver 
    



      
Parses LLM output into Extraction structs.
Handles conversion from JSON/YAML format to structured Extraction records,
including attribute extraction and index parsing.
Supported Formats
List of extractions directly:
[
  {
    "entity": "aspirin",
    "entity_index": 0,
    "entity_attributes": {"dosage": "81mg"}
  }
]
Extractions key:
extractions:
  - medication: "aspirin"
    medication_index: 0
    medication_attributes:
      dosage: "81mg"
      frequency: "daily"
Multiple extraction classes per item:
[
  {
    "person": "John Doe",
    "organization": "Acme Corp",
    "person_index": 0,
    "organization_index": 1
  }
]
Examples
iex> json = ~s([{"person": "John Doe", "person_index": 0}])
iex> {:ok, [extraction]} = LeXtract.Resolver.resolve(json, :json)
iex> extraction.extraction_class
"Person"
iex> extraction.extraction_text
"John Doe"
iex> extraction.extraction_index
0

      


      
        Summary


  
    Types
  


    
      
        resolve_result()

      


    





  
    Functions
  


    
      
        resolve(text, format)

      


        Resolves LLM text output into a list of Extraction structs.



    


    
      
        resolve_parsed(parsed_data)

      


        Resolves from already-parsed data (map or list).
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      resolve_result()



        
          
        

    

  


  

      

          @type resolve_result() :: {:ok, [LeXtract.Extraction.t()]} | {:error, Exception.t()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      resolve(text, format)



        
          
        

    

  


  

      

          @spec resolve(String.t(), LeXtract.FormatHandler.format()) :: resolve_result()


      


Resolves LLM text output into a list of Extraction structs.
Automatically parses the text in the specified format and converts
the structured data into Extraction records.
Examples
iex> json = ~s([{"person": "John Doe", "person_index": 0}])
iex> {:ok, extractions} = LeXtract.Resolver.resolve(json, :json)
iex> length(extractions)
1

iex> yaml = "- medication: aspirin\n  medication_index: 0"
iex> {:ok, extractions} = LeXtract.Resolver.resolve(yaml, :yaml)
iex> hd(extractions).extraction_class
"Medication"

  



  
    
      
    
    
      resolve_parsed(parsed_data)



        
          
        

    

  


  

      

          @spec resolve_parsed(term()) :: resolve_result()


      


Resolves from already-parsed data (map or list).
Useful when data has been parsed elsewhere.
Examples
iex> data = [%{"person" => "Jane", "person_index" => 1}]
iex> {:ok, [extraction]} = LeXtract.Resolver.resolve_parsed(data)
iex> extraction.extraction_text
"Jane"

iex> data = %{"extractions" => [%{"entity" => "test"}]}
iex> {:ok, [extraction]} = LeXtract.Resolver.resolve_parsed(data)
iex> extraction.extraction_class
"Entity"

  


        

      


  

    
LeXtract.Schema 
    



      
Generate and manage NimbleOptions schemas from extraction examples.
Provides schema generation for structured output with ReqLLM's generate_object/4.
Example
iex> examples = [
...>   %LeXtract.ExampleData{
...>     input: "Patient takes aspirin",
...>     output: %{
...>       "extractions" => [
...>         %{"class" => "Medication", "medication_attributes" => %{"name" => "aspirin"}}
...>       ]
...>     }
...>   }
...> ]
iex> schema = LeXtract.Schema.from_examples(examples)
iex> is_list(schema)
true
iex> Keyword.has_key?(schema, :extractions)
true

      


      
        Summary


  
    Functions
  


    
      
        from_examples(examples, opts \\ [])

      


        Generates NimbleOptions schema from example extractions.



    


    
      
        merge(generated_schema, user_schema)

      


        Merges user-provided schema with generated schema.



    


    
      
        validate(data, schema)

      


        Validates extraction data against a schema.



    





      


      
        Functions


        


    

  
    
      
    
    
      from_examples(examples, opts \\ [])



        
          
        

    

  


  

      

          @spec from_examples(
  [LeXtract.ExampleData.t()],
  keyword()
) :: keyword()


      


Generates NimbleOptions schema from example extractions.
Analyzes the provided examples to automatically infer a schema suitable for
use with ReqLLM's generate_object/4. The schema will include all extraction
classes and their attributes found in the examples.
Parameters
	examples - List of LeXtract.ExampleData structs
	opts - Options (see below)

Options
	:attribute_suffix - Suffix for attribute fields (default: "_attributes")
	:required - List of required field names (default: [])
	:manual_schema - User-provided schema to merge with generated (default: nil)

Examples
iex> examples = [
...>   %LeXtract.ExampleData{
...>     input: "Dr. Smith prescribed aspirin to John Doe",
...>     output: %{
...>       "extractions" => [
...>         %{
...>           "class" => "Person",
...>           "person_attributes" => %{"name" => "Dr. Smith", "role" => "doctor"}
...>         },
...>         %{
...>           "class" => "Medication",
...>           "medication_attributes" => %{"name" => "aspirin"}
...>         }
...>       ]
...>     }
...>   }
...> ]
iex> schema = LeXtract.Schema.from_examples(examples)
iex> Keyword.has_key?(schema, :extractions)
true

  



  
    
      
    
    
      merge(generated_schema, user_schema)



        
          
        

    

  


  

      

          @spec merge(keyword(), keyword()) :: keyword()


      


Merges user-provided schema with generated schema.
User schema takes precedence for conflicts. This allows users to override
specific parts of the automatically generated schema while keeping the rest.
Parameters
	generated_schema - Schema generated from examples
	user_schema - User-provided schema overrides

Returns
Merged schema as keyword list.
Examples
iex> generated = [
...>   extractions: [type: {:list, [type: :map]}, default: []]
...> ]
iex> user = [
...>   extractions: [type: {:list, [type: :map]}, default: [], required: true]
...> ]
iex> merged = LeXtract.Schema.merge(generated, user)
iex> merged[:extractions][:required]
true

iex> generated = [
...>   name: [type: :string],
...>   age: [type: :integer]
...> ]
iex> user = [
...>   age: [type: :integer, required: true]
...> ]
iex> merged = LeXtract.Schema.merge(generated, user)
iex> Keyword.has_key?(merged, :name)
true
iex> merged[:age][:required]
true

  



  
    
      
    
    
      validate(data, schema)



        
          
        

    

  


  

      

          @spec validate(
  term(),
  keyword()
) :: {:ok, term()} | {:error, term()}


      


Validates extraction data against a schema.
Uses NimbleOptions.validate/2 internally to validate the provided data
against the schema.
Parameters
	data - Data to validate (typically a keyword list or map)
	schema - NimbleOptions schema (keyword list)

Returns
:ok if valid, {:error, reason} otherwise.
Examples
iex> schema = [
...>   extractions: [
...>     type: {:list, :map},
...>     default: []
...>   ]
...> ]
iex> data = [extractions: []]
iex> LeXtract.Schema.validate(data, schema)
{:ok, [extractions: []]}

iex> schema = [
...>   extractions: [
...>     type: {:list, :map},
...>     required: true
...>   ]
...> ]
iex> data = []
iex> {:error, %NimbleOptions.ValidationError{}} = LeXtract.Schema.validate(data, schema)

  


        

      


  

    
LeXtract.Schema.Analyzer 
    



      
Analyzes example extractions to infer schema information.
Examines extraction examples to identify:
	Extraction classes (e.g., "Medication", "Person")
	Attribute names (e.g., medication_attributes, person_attributes)
	Attribute types (string, list, map, etc.)
	Nested structures

Example
iex> examples = [
...>   %LeXtract.ExampleData{
...>     input: "Patient takes aspirin 100mg daily",
...>     output: %{
...>       "extractions" => [
...>         %{
...>           "class" => "Medication",
...>           "medication_attributes" => %{
...>             "name" => "aspirin",
...>             "dosage" => "100mg"
...>           }
...>         }
...>       ]
...>     }
...>   }
...> ]
iex> schema_info = LeXtract.Schema.Analyzer.analyze(examples)
iex> schema_info.classes
["Medication"]
iex> Map.has_key?(schema_info.attributes, "Medication")
true

      


      
        Summary


  
    Types
  


    
      
        schema_info()

      


    





  
    Functions
  


    
      
        analyze(examples)

      


        Analyzes examples to extract schema information.



    


    
      
        to_nimble_options(map)

      


        Converts analyzed schema to NimbleOptions format.



    





      


      
        Types


        


  
    
      
    
    
      schema_info()



        
          
        

    

  


  

      

          @type schema_info() :: %{
  classes: [String.t()],
  attributes: %{required(String.t()) => [String.t()]},
  types: %{required(String.t()) => atom()}
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      analyze(examples)



        
          
        

    

  


  

      

          @spec analyze([LeXtract.ExampleData.t()]) :: schema_info()


      


Analyzes examples to extract schema information.
Returns a map with:
	:classes - List of extraction class names
	:attributes - Map of class -> attribute names
	:types - Map of attribute path -> inferred type

Examples
iex> examples = [
...>   %LeXtract.ExampleData{
...>     input: "Dr. Smith treated John",
...>     output: %{
...>       "extractions" => [
...>         %{
...>           "class" => "Person",
...>           "person_attributes" => %{"name" => "Dr. Smith"}
...>         },
...>         %{
...>           "class" => "Person",
...>           "person_attributes" => %{"name" => "John"}
...>         }
...>       ]
...>     }
...>   }
...> ]
iex> result = LeXtract.Schema.Analyzer.analyze(examples)
iex> result.classes
["Person"]

  



  
    
      
    
    
      to_nimble_options(map)



        
          
        

    

  


  

      

          @spec to_nimble_options(schema_info()) :: keyword()


      


Converts analyzed schema to NimbleOptions format.
Returns a keyword list suitable for ReqLLM's generate_object/4.
Note: Due to NimbleOptions limitations with nested validation in lists,
the schema provides basic validation for the extractions list structure
but does not deeply validate nested attribute maps.
Examples
iex> schema_info = %{
...>   classes: ["Medication"],
...>   attributes: %{"Medication" => ["name", "dosage"]},
...>   types: %{
...>     "Medication.name" => :string,
...>     "Medication.dosage" => :string
...>   }
...> }
iex> schema = LeXtract.Schema.Analyzer.to_nimble_options(schema_info)
iex> Keyword.has_key?(schema, :extractions)
true

  


        

      


  

    
LeXtract.TextChunk 
    



      
Represents a chunk of text from a document, used for processing long documents.
Fields
	:text - The chunk text content
	:document - Reference to source document
	:token_interval - Token range in original document
	:char_interval - Character range in original document
	:chunk_index - Position in sequence of chunks

Examples
iex> chunk = %LeXtract.TextChunk{
...>   text: "Sample chunk",
...>   chunk_index: 0
...> }
iex> chunk.chunk_index
0

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        char_count(text_chunk)

      


        Returns the character count of the chunk text.



    


    
      
        text_byte_size(text_chunk)

      


        Returns the byte size of the chunk text.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %LeXtract.TextChunk{
  char_interval: LeXtract.CharInterval.t() | nil,
  chunk_index: non_neg_integer() | nil,
  document: LeXtract.Document.t() | nil,
  text: String.t(),
  token_interval: LeXtract.TokenInterval.t() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      char_count(text_chunk)



        
          
        

    

  


  

      

          @spec char_count(t()) :: non_neg_integer()


      


Returns the character count of the chunk text.
Examples
iex> chunk = %LeXtract.TextChunk{text: "Hello"}
iex> LeXtract.TextChunk.char_count(chunk)
5

  



  
    
      
    
    
      text_byte_size(text_chunk)



        
          
        

    

  


  

      

          @spec text_byte_size(t()) :: non_neg_integer()


      


Returns the byte size of the chunk text.
Examples
iex> chunk = %LeXtract.TextChunk{text: "Hello"}
iex> LeXtract.TextChunk.text_byte_size(chunk)
5

  


        

      


  

    
LeXtract.TokenInterval 
    



      
Represents a token position interval.
Fields
	:start_token - Starting token index (0-based, inclusive)
	:end_token - Ending token index (0-based, exclusive)

Examples
iex> interval = %LeXtract.TokenInterval{start_token: 0, end_token: 3}
iex> LeXtract.TokenInterval.length(interval)
3

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        length(token_interval)

      


        Returns the number of tokens in the interval.



    


    
      
        new(start_token, end_token)

      


        Creates a new token interval.



    


    
      
        overlaps?(token_interval1, token_interval2)

      


        Checks if two token intervals overlap.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %LeXtract.TokenInterval{
  end_token: non_neg_integer(),
  start_token: non_neg_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      length(token_interval)



        
          
        

    

  


  

      

          @spec length(t()) :: non_neg_integer()


      


Returns the number of tokens in the interval.
Examples
iex> interval = LeXtract.TokenInterval.new(5, 10)
iex> LeXtract.TokenInterval.length(interval)
5

  



  
    
      
    
    
      new(start_token, end_token)



        
          
        

    

  


  

      

          @spec new(non_neg_integer(), non_neg_integer()) :: t()


      


Creates a new token interval.
Examples
iex> LeXtract.TokenInterval.new(0, 5)
%LeXtract.TokenInterval{start_token: 0, end_token: 5}

  



  
    
      
    
    
      overlaps?(token_interval1, token_interval2)



        
          
        

    

  


  

      

          @spec overlaps?(t(), t()) :: boolean()


      


Checks if two token intervals overlap.
Examples
iex> i1 = LeXtract.TokenInterval.new(0, 5)
iex> i2 = LeXtract.TokenInterval.new(3, 8)
iex> LeXtract.TokenInterval.overlaps?(i1, i2)
true

iex> i1 = LeXtract.TokenInterval.new(0, 5)
iex> i2 = LeXtract.TokenInterval.new(5, 10)
iex> LeXtract.TokenInterval.overlaps?(i1, i2)
false

  


        

      


  

    
LeXtract.Tokenizer 
    



      
Tokenization wrapper using Hugging Face Tokenizers library.
Provides token-level text analysis with character offset tracking, which is
essential for text alignment in the extraction pipeline. Uses a GenServer to
cache loaded tokenizers and avoid reloading overhead.
Default Tokenizer
By default, uses bert-base-uncased tokenizer for its balance of performance
and Unicode handling. The tokenizer is loaded once and cached for the lifetime
of the application.
Examples
iex> {:ok, encoding} = LeXtract.Tokenizer.tokenize("Hello, world!")
iex> is_map(encoding)
true

iex> {:ok, encoding} = LeXtract.Tokenizer.tokenize("Test 😁")
iex> tokens = LeXtract.Tokenizer.get_tokens(encoding)
iex> is_list(tokens)
true

      


      
        Summary


  
    Types
  


    
      
        encoding()

      


    


    
      
        tokenizer_ref()

      


    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        clear_cache()

      


        Clears the tokenizer cache.



    


    
      
        default_tokenizer()

      


        Returns the default tokenizer instance.



    


    
      
        find_sequence(map, needle, opts \\ [])

      


        Finds a token sequence in the encoding.



    


    
      
        get_offset(map, index)

      


        Gets the character offset tuple {start, end} for token at index.



    


    
      
        get_offsets(map)

      


        Gets all offsets from encoding.



    


    
      
        get_token(arg1, index)

      


        Gets the token string at a specific index from encoding.



    


    
      
        get_tokens(map)

      


        Gets all tokens from encoding.



    


    
      
        start_link(opts \\ [])

      


        Starts the tokenizer cache GenServer.



    


    
      
        tokenize(text, opts \\ [])

      


        Tokenizes text and returns encoding with character offsets.



    





      


      
        Types


        


  
    
      
    
    
      encoding()



        
          
        

    

  


  

      

          @type encoding() :: %{
  tokens: [String.t()],
  ids: [non_neg_integer()],
  offsets: [{non_neg_integer(), non_neg_integer()}],
  encoding: Tokenizers.Encoding.t(),
  text: String.t()
}


      



  



  
    
      
    
    
      tokenizer_ref()



        
          
        

    

  


  

      

          @type tokenizer_ref() :: Tokenizers.Tokenizer.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      clear_cache()



        
          
        

    

  


  

      

          @spec clear_cache() :: :ok


      


Clears the tokenizer cache.
Useful for testing or when you need to reload tokenizers. Not typically
needed in production code.

  



  
    
      
    
    
      default_tokenizer()



        
          
        

    

  


  

      

          @spec default_tokenizer() :: {:ok, tokenizer_ref()} | {:error, Exception.t()}


      


Returns the default tokenizer instance.
The tokenizer is cached and reused across calls. This function will block
if the tokenizer is currently being loaded.
Examples
iex> {:ok, tokenizer} = LeXtract.Tokenizer.default_tokenizer()
iex> is_struct(tokenizer)
true

  



    

  
    
      
    
    
      find_sequence(map, needle, opts \\ [])



        
          
        

    

  


  

      

          @spec find_sequence(encoding(), [String.t()], keyword()) ::
  {:ok, non_neg_integer(), non_neg_integer()} | :not_found


      


Finds a token sequence in the encoding.
Performs case-insensitive search by default. Returns the start and end
indices (exclusive) of the first match, or :not_found if no match exists.
Options
	:case_sensitive - Perform case-sensitive search (default: false)

Examples
iex> {:ok, encoding} = LeXtract.Tokenizer.tokenize("The quick brown fox")
iex> LeXtract.Tokenizer.find_sequence(encoding, ["quick", "brown"])
{:ok, 1, 3}

iex> {:ok, encoding} = LeXtract.Tokenizer.tokenize("Hello world")
iex> LeXtract.Tokenizer.find_sequence(encoding, ["missing"])
:not_found

  



  
    
      
    
    
      get_offset(map, index)



        
          
        

    

  


  

      

          @spec get_offset(encoding(), non_neg_integer()) ::
  {non_neg_integer(), non_neg_integer()} | nil


      


Gets the character offset tuple {start, end} for token at index.
Returns nil if the index is out of bounds.
Examples
iex> {:ok, encoding} = LeXtract.Tokenizer.tokenize("Hello world")
iex> LeXtract.Tokenizer.get_offset(encoding, 0)
{0, 5}

iex> {:ok, encoding} = LeXtract.Tokenizer.tokenize("Test")
iex> LeXtract.Tokenizer.get_offset(encoding, 999)
nil

  



  
    
      
    
    
      get_offsets(map)



        
          
        

    

  


  

      

          @spec get_offsets(encoding()) :: [{non_neg_integer(), non_neg_integer()}]


      


Gets all offsets from encoding.
Examples
iex> {:ok, encoding} = LeXtract.Tokenizer.tokenize("Hi!")
iex> offsets = LeXtract.Tokenizer.get_offsets(encoding)
iex> is_list(offsets)
true

  



  
    
      
    
    
      get_token(arg1, index)



        
          
        

    

  


  

      

          @spec get_token(encoding(), non_neg_integer()) :: String.t() | nil


      


Gets the token string at a specific index from encoding.
Returns nil if the index is out of bounds.

  



  
    
      
    
    
      get_tokens(map)



        
          
        

    

  


  

      

          @spec get_tokens(encoding()) :: [String.t()]


      


Gets all tokens from encoding.
Examples
iex> {:ok, encoding} = LeXtract.Tokenizer.tokenize("Hello world")
iex> LeXtract.Tokenizer.get_tokens(encoding)
["hello", "world"]

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      


Starts the tokenizer cache GenServer.
This is typically called automatically by the application supervisor.

  



    

  
    
      
    
    
      tokenize(text, opts \\ [])



        
          
        

    

  


  

      

          @spec tokenize(
  String.t(),
  keyword()
) :: {:ok, encoding()} | {:error, Exception.t()}


      


Tokenizes text and returns encoding with character offsets.
Options
	:tokenizer - Custom tokenizer to use instead of default
	:add_special_tokens - Whether to add special tokens (default: false)

Examples
iex> {:ok, encoding} = LeXtract.Tokenizer.tokenize("Hello world")
iex> LeXtract.Tokenizer.get_tokens(encoding)
["hello", "world"]

iex> {:ok, encoding} = LeXtract.Tokenizer.tokenize("Test émojis 🎉")
iex> tokens = LeXtract.Tokenizer.get_tokens(encoding)
iex> length(tokens) > 0
true

  


        

      


  

    
LeXtract.Error.External exception
    



      
Error class for external service and resource failures.
Includes errors from file I/O, API calls, LLM requests,
tokenizer loading, and other external dependencies.
Examples
iex> error = LeXtract.Error.External.TemplateRead.exception(
...>   path: "/tmp/template.json",
...>   reason: :enoent
...> )
iex> match?(%LeXtract.Error.External.TemplateRead{}, error)
true

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.LeXtract.Error.External without raising it.



    


    
      
        message(map)

      


        Callback implementation for Exception.message/1.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



        
          
        

    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %LeXtract.Error.External{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  errors: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.LeXtract.Error.External without raising it.
Keys
	:errors


  



  
    
      
    
    
      message(map)



        
          
        

    

  


  

Callback implementation for Exception.message/1.

  


        

      


  

    
LeXtract.Error.External.Annotation exception
    



      
Error for LLM annotation/inference failures.
Raised when LLM API calls fail, including network errors, rate limits,
authentication issues, or invalid responses.
Examples
iex> error = LeXtract.Error.External.Annotation.exception(
...>   reason: "API rate limit exceeded"
...> )
iex> Exception.message(error)
"LLM annotation failed: API rate limit exceeded"

iex> error = LeXtract.Error.External.Annotation.exception(
...>   reason: "request timeout",
...>   request_details: %{model: "gemini-2.0-flash", chunk_id: 5}
...> )
iex> String.contains?(Exception.message(error), "gemini-2.0-flash")
true

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.LeXtract.Error.External.Annotation without raising it.



    


    
      
        message(exception)

      


        Formats the error message for LLM annotation failures.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %LeXtract.Error.External.Annotation{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  path: term(),
  reason: String.t(),
  request_details: map() | nil,
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      exception(args)



        
          
        

    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %LeXtract.Error.External.Annotation{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  path: term(),
  reason: term(),
  request_details: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.LeXtract.Error.External.Annotation without raising it.
Keys
	:reason
	:request_details


  



  
    
      
    
    
      message(exception)



        
          
        

    

  


  

      

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


      


Formats the error message for LLM annotation failures.

  


        

      


  

    
LeXtract.Error.External.TemplateRead exception
    



      
Error for template file I/O failures.
Raised when a template file cannot be read from disk, typically
due to missing files, permission issues, or I/O errors.
Examples
iex> error = LeXtract.Error.External.TemplateRead.exception(
...>   file_path: "/tmp/missing.json",
...>   reason: :enoent
...> )
iex> String.contains?(Exception.message(error), "missing.json")
true

iex> error = LeXtract.Error.External.TemplateRead.exception(
...>   file_path: "/etc/protected.json",
...>   reason: :eacces
...> )
iex> String.contains?(Exception.message(error), "permission denied")
true

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.LeXtract.Error.External.TemplateRead without raising it.



    


    
      
        message(exception)

      


        Formats the error message for template read failures.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %LeXtract.Error.External.TemplateRead{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  file_path: String.t(),
  path: term(),
  reason: atom() | String.t(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      exception(args)



        
          
        

    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %LeXtract.Error.External.TemplateRead{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  file_path: term(),
  path: term(),
  reason: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.LeXtract.Error.External.TemplateRead without raising it.
Keys
	:file_path
	:reason


  



  
    
      
    
    
      message(exception)



        
          
        

    

  


  

      

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


      


Formats the error message for template read failures.

  


        

      


  

    
LeXtract.Error.External.TokenizerLoad exception
    



      
Error for tokenizer loading failures.
Raised when a tokenizer cannot be loaded from Hugging Face or
when tokenizer initialization fails.
Examples
iex> error = LeXtract.Error.External.TokenizerLoad.exception(
...>   reason: "network timeout"
...> )
iex> Exception.message(error)
"Failed to load tokenizer: network timeout"

iex> error = LeXtract.Error.External.TokenizerLoad.exception(
...>   reason: "model not found",
...>   model_identifier: "invalid-model"
...> )
iex> String.contains?(Exception.message(error), "invalid-model")
true

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.LeXtract.Error.External.TokenizerLoad without raising it.



    


    
      
        message(exception)

      


        Formats the error message for tokenizer loading failures.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %LeXtract.Error.External.TokenizerLoad{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  model_identifier: String.t() | nil,
  path: term(),
  reason: String.t(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      exception(args)



        
          
        

    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %LeXtract.Error.External.TokenizerLoad{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  model_identifier: term(),
  path: term(),
  reason: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.LeXtract.Error.External.TokenizerLoad without raising it.
Keys
	:reason
	:model_identifier


  



  
    
      
    
    
      message(exception)



        
          
        

    

  


  

      

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


      


Formats the error message for tokenizer loading failures.

  


        

      


  

    
LeXtract.Error.Invalid exception
    



      
Error class for validation and format errors.
Encompasses all errors related to invalid input, malformed data,
incorrect formats, and configuration validation failures.
Examples
iex> error = LeXtract.Error.Invalid.Format.exception(format_string: "xml")
iex> match?(%LeXtract.Error.Invalid.Format{}, error)
true

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.LeXtract.Error.Invalid without raising it.



    


    
      
        message(map)

      


        Callback implementation for Exception.message/1.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



        
          
        

    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %LeXtract.Error.Invalid{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  errors: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.LeXtract.Error.Invalid without raising it.
Keys
	:errors


  



  
    
      
    
    
      message(map)



        
          
        

    

  


  

Callback implementation for Exception.message/1.

  


        

      


  

    
LeXtract.Error.Invalid.Config exception
    



      
Error for configuration validation failures.
Wraps NimbleOptions.ValidationError and provides context about
which configuration options are invalid.
Examples
iex> error = LeXtract.Error.Invalid.Config.exception(
...>   errors: "invalid value for :max_char_buffer option: expected positive integer, got: -1"
...> )
iex> String.contains?(Exception.message(error), "max_char_buffer")
true

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.LeXtract.Error.Invalid.Config without raising it.



    


    
      
        message(exception)

      


        Formats the error message for configuration validation errors.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %LeXtract.Error.Invalid.Config{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  errors: String.t() | [String.t()],
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      exception(args)



        
          
        

    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %LeXtract.Error.Invalid.Config{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  errors: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.LeXtract.Error.Invalid.Config without raising it.
Keys
	:errors


  



  
    
      
    
    
      message(exception)



        
          
        

    

  


  

      

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


      


Formats the error message for configuration validation errors.

  


        

      


  

    
LeXtract.Error.Invalid.Format exception
    



      
Error for unknown or invalid format types.
Raised when a format string doesn't match supported formats (json, yaml).
Examples
iex> error = LeXtract.Error.Invalid.Format.exception(format_string: "xml")
iex> Exception.message(error)
"Unknown format type: xml"

iex> error = LeXtract.Error.Invalid.Format.exception(
...>   format_string: "xml",
...>   reason: "Only JSON and YAML are supported"
...> )
iex> String.contains?(Exception.message(error), "Only JSON and YAML")
true

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.LeXtract.Error.Invalid.Format without raising it.



    


    
      
        message(exception)

      


        Formats the error message for format type errors.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %LeXtract.Error.Invalid.Format{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  format_string: String.t(),
  path: term(),
  reason: String.t() | nil,
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      exception(args)



        
          
        

    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %LeXtract.Error.Invalid.Format{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  format_string: term(),
  path: term(),
  reason: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.LeXtract.Error.Invalid.Format without raising it.
Keys
	:format_string
	:reason


  



  
    
      
    
    
      message(exception)



        
          
        

    

  


  

      

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


      


Formats the error message for format type errors.

  


        

      


  

    
LeXtract.Error.Invalid.Template exception
    



      
Error for invalid template structure or content.
Raised when template data is malformed, missing required fields,
or has invalid structure.
Examples
iex> error = LeXtract.Error.Invalid.Template.exception(
...>   reason: "Template must have a non-empty description"
...> )
iex> Exception.message(error)
"Invalid template: Template must have a non-empty description"

iex> error = LeXtract.Error.Invalid.Template.exception(
...>   reason: "Examples must be a list",
...>   template_path: "/tmp/template.json"
...> )
iex> String.contains?(Exception.message(error), "/tmp/template.json")
true

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.LeXtract.Error.Invalid.Template without raising it.



    


    
      
        message(exception)

      


        Formats the error message for template validation errors.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %LeXtract.Error.Invalid.Template{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  path: term(),
  reason: String.t(),
  splode: term(),
  stacktrace: term(),
  template_path: String.t() | nil,
  vars: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      exception(args)



        
          
        

    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %LeXtract.Error.Invalid.Template{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  path: term(),
  reason: term(),
  splode: term(),
  stacktrace: term(),
  template_path: term(),
  vars: term()
}


      


Create an Elixir.LeXtract.Error.Invalid.Template without raising it.
Keys
	:reason
	:template_path


  



  
    
      
    
    
      message(exception)



        
          
        

    

  


  

      

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


      


Formats the error message for template validation errors.

  


        

      


  

    
LeXtract.Error.Processing exception
    



      
Error class for processing pipeline failures.
Covers errors during text processing, chunking, tokenization,
alignment, resolution, and other pipeline operations.
Examples
iex> error = LeXtract.Error.Processing.Parsing.exception(
...>   format: :json,
...>   reason: "unexpected token"
...> )
iex> match?(%LeXtract.Error.Processing.Parsing{}, error)
true

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.LeXtract.Error.Processing without raising it.



    


    
      
        message(map)

      


        Callback implementation for Exception.message/1.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



        
          
        

    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %LeXtract.Error.Processing{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  errors: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.LeXtract.Error.Processing without raising it.
Keys
	:errors


  



  
    
      
    
    
      message(map)



        
          
        

    

  


  

Callback implementation for Exception.message/1.

  


        

      


  

    
LeXtract.Error.Processing.Alignment exception
    



      
Error for text alignment failures.
Raised when extracted text cannot be aligned back to source text
positions, typically due to tokenization mismatches or encoding issues.
Examples
iex> error = LeXtract.Error.Processing.Alignment.exception(
...>   reason: "no matching sequence found"
...> )
iex> Exception.message(error)
"Alignment failed: no matching sequence found"

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.LeXtract.Error.Processing.Alignment without raising it.



    


    
      
        message(exception)

      


        Formats the error message for alignment failures.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %LeXtract.Error.Processing.Alignment{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  path: term(),
  reason: String.t(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      exception(args)



        
          
        

    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %LeXtract.Error.Processing.Alignment{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  path: term(),
  reason: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.LeXtract.Error.Processing.Alignment without raising it.
Keys
	:reason


  



  
    
      
    
    
      message(exception)



        
          
        

    

  


  

      

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


      


Formats the error message for alignment failures.

  


        

      


  

    
LeXtract.Error.Processing.Chunking exception
    



      
Error for text chunking failures.
Raised when document chunking fails, typically due to
tokenization issues or invalid chunk parameters.
Examples
iex> error = LeXtract.Error.Processing.Chunking.exception(
...>   reason: "chunk size must be positive"
...> )
iex> Exception.message(error)
"Chunking failed: chunk size must be positive"

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.LeXtract.Error.Processing.Chunking without raising it.



    


    
      
        message(exception)

      


        Formats the error message for chunking failures.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %LeXtract.Error.Processing.Chunking{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  path: term(),
  reason: String.t(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      exception(args)



        
          
        

    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %LeXtract.Error.Processing.Chunking{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  path: term(),
  reason: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.LeXtract.Error.Processing.Chunking without raising it.
Keys
	:reason


  



  
    
      
    
    
      message(exception)



        
          
        

    

  


  

      

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


      


Formats the error message for chunking failures.

  


        

      


  

    
LeXtract.Error.Processing.Parsing exception
    



      
Error for JSON/YAML parsing failures.
Raised when text cannot be parsed in the expected format.
Examples
iex> error = LeXtract.Error.Processing.Parsing.exception(
...>   format: :json,
...>   reason: "unexpected token at position 5"
...> )
iex> String.contains?(Exception.message(error), "JSON")
true

iex> error = LeXtract.Error.Processing.Parsing.exception(
...>   format: :yaml,
...>   reason: "invalid indentation",
...>   content_sample: "key:value\n  bad"
...> )
iex> String.contains?(Exception.message(error), "YAML")
true

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.LeXtract.Error.Processing.Parsing without raising it.



    


    
      
        message(exception)

      


        Formats the error message for parsing failures.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %LeXtract.Error.Processing.Parsing{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  content_sample: String.t() | nil,
  format: :json | :yaml,
  path: term(),
  reason: String.t(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      exception(args)



        
          
        

    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %LeXtract.Error.Processing.Parsing{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  content_sample: term(),
  format: term(),
  path: term(),
  reason: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.LeXtract.Error.Processing.Parsing without raising it.
Keys
	:format
	:reason
	:content_sample


  



  
    
      
    
    
      message(exception)



        
          
        

    

  


  

      

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


      


Formats the error message for parsing failures.

  


        

      


  

    
LeXtract.Error.Processing.Resolution exception
    



      
Error for extraction resolution failures.
Raised when LLM output cannot be resolved into Extraction structs,
typically due to missing extraction data or malformed response structure.
Examples
iex> error = LeXtract.Error.Processing.Resolution.exception(
...>   reason: "Could not find extractions array in parsed data"
...> )
iex> String.contains?(Exception.message(error), "extractions array")
true

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.LeXtract.Error.Processing.Resolution without raising it.



    


    
      
        message(exception)

      


        Formats the error message for resolution failures.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %LeXtract.Error.Processing.Resolution{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  path: term(),
  reason: String.t(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      exception(args)



        
          
        

    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %LeXtract.Error.Processing.Resolution{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  path: term(),
  reason: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.LeXtract.Error.Processing.Resolution without raising it.
Keys
	:reason


  



  
    
      
    
    
      message(exception)



        
          
        

    

  


  

      

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


      


Formats the error message for resolution failures.

  


        

      


  

    
LeXtract.Error.Processing.Tokenization exception
    



      
Error for tokenization failures.
Raised when text cannot be tokenized, typically due to encoding
issues or invalid character sequences.
Examples
iex> error = LeXtract.Error.Processing.Tokenization.exception(
...>   reason: "encoding failed"
...> )
iex> Exception.message(error)
"Tokenization failed: encoding failed"

iex> error = LeXtract.Error.Processing.Tokenization.exception(
...>   reason: "invalid UTF-8 sequence",
...>   text_sample: "test \xFF invalid"
...> )
iex> String.contains?(Exception.message(error), "invalid UTF-8")
true

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.LeXtract.Error.Processing.Tokenization without raising it.



    


    
      
        message(exception)

      


        Formats the error message for tokenization failures.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %LeXtract.Error.Processing.Tokenization{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  path: term(),
  reason: String.t(),
  splode: term(),
  stacktrace: term(),
  text_sample: String.t() | nil,
  vars: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      exception(args)



        
          
        

    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %LeXtract.Error.Processing.Tokenization{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  path: term(),
  reason: term(),
  splode: term(),
  stacktrace: term(),
  text_sample: term(),
  vars: term()
}


      


Create an Elixir.LeXtract.Error.Processing.Tokenization without raising it.
Keys
	:reason
	:text_sample


  



  
    
      
    
    
      message(exception)



        
          
        

    

  


  

      

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


      


Formats the error message for tokenization failures.

  


        

      


  

    
LeXtract.Error.Unknown exception
    



      
Error class for unexpected errors.
A catch-all for errors that don't fit other categories or
represent truly unexpected system failures.
Examples
iex> error = LeXtract.Error.Unknown.Unknown.exception(error: "unexpected failure")
iex> match?(%LeXtract.Error.Unknown.Unknown{}, error)
true

      


      
        Summary


  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.LeXtract.Error.Unknown without raising it.



    


    
      
        message(map)

      


        Callback implementation for Exception.message/1.



    





      


      
        Functions


        


    

  
    
      
    
    
      exception(args)



        
          
        

    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %LeXtract.Error.Unknown{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  errors: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.LeXtract.Error.Unknown without raising it.
Keys
	:errors


  



  
    
      
    
    
      message(map)



        
          
        

    

  


  

Callback implementation for Exception.message/1.

  


        

      


  

    
LeXtract.Error.Unknown.Unknown exception
    



      
Catch-all error for truly unexpected failures.
This error is used when an error doesn't fit any other category
or when wrapping arbitrary error values.
Examples
iex> error = LeXtract.Error.Unknown.Unknown.exception(error: "something went wrong")
iex> Exception.message(error)
"something went wrong"

iex> error = LeXtract.Error.Unknown.Unknown.exception(error: %RuntimeError{message: "boom"})
iex> String.contains?(Exception.message(error), "RuntimeError")
true

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.LeXtract.Error.Unknown.Unknown without raising it.



    


    
      
        message(exception)

      


        Formats the error message.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %LeXtract.Error.Unknown.Unknown{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  error: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      exception(args)



        
          
        

    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %LeXtract.Error.Unknown.Unknown{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  error: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.LeXtract.Error.Unknown.Unknown without raising it.
Keys
	:error


  



  
    
      
    
    
      message(exception)



        
          
        

    

  


  

      

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


      


Formats the error message.
If the error is a binary string, returns it as-is.
Otherwise, inspects the error value.
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