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FlowCsv 
    



      
FlowCsv is a concurrent and functional CSV parser built with Elixir.
It utilizes streams and the BEAM concurrency model to process
large CSV files line by line, achieving memory efficiency
and parallel execution. The core parsing logic is a Finite State Machine (FSM)
implemented via Pattern Matching, ensuring purity and side-effect free operation.
Example
{:ok, pid} = File.write("data.csv", "name,age,price
Alice,30,19.99
Bob,45,12.50
"Charlie",22,8.0")
data =
  "data.csv"
  |> FlowCSV.parse_file()
  |> Enum.to_list()

# data is: [["name", "age", "price"], ["Alice", 30, 19.99], ["Bob", 45, 12.5], ["Charlie", 22, 8.0]]
File.rm("data.csv")
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        coerce_types(fields)

      


        Pure function to convert strings into Elixir types (Integer, Float, etc.).



    


    
      
        parse_file(filepath, delimiter \\ ",")

      


        Initiates the parsing pipeline for a file, applying concurrency and type coercion.
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          @spec coerce_types([String.t()]) :: [any()]


      


Pure function to convert strings into Elixir types (Integer, Float, etc.).
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          @spec parse_file(String.t(), String.t()) :: Enumerable.t()


      


Initiates the parsing pipeline for a file, applying concurrency and type coercion.

  


        

      


  

    
FlowCsv.Parser 
    



      
Implements the Lexical Analyzer (Lexer) as a Finite State Machine (FSM)
using Pattern Matching and Tail Call Optimization (TCO), aligned with RFC 4180.
The FSM handles the complexity of quotes and delimiters, which are central
rules of the CSV specification. Pattern Matching is used to clearly define
state transitions (e.g., from :in_field to :in_quote).
FSM States:
	:in_field      -> Processing unquoted field.
	:in_quote      -> Processing field INSIDE quotes. RFC 4180 allows line-breaks and delimiters in this state.
	:quote_escape  -> Found a quote and is checking if it's an escape ("") or the end of the field followed by a delimiter.

Examples (Doctests)
iex> FlowCSV.Parser.parse_line("Name,"Address with, comma",Status")
["Name", "Address with, comma", "Status"]

iex> FlowCSV.Parser.parse_line(""Field with ""escaped quotes""",123", ",")
["Field with "escaped quotes"", "123"]
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        parse_line(line, delimiter \\ ",")

      


        Start a recursive parsing of a CSV line.
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          @spec parse_line(String.t(), String.t()) :: [String.t()]


      


Start a recursive parsing of a CSV line.

  


        

      


  

    
FlowCsv.Streamer 
    



      
Manages stream reading and parallel processing.
It uses Task.async_stream to process each line of the file in separate
Elixir processes, ensuring that the core parsing (FlowCsv.Parser) is
executed concurrently. This is a core demonstration of the BEAM concurrency model.
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        concurrent_process(line_stream, delimiter)

      


        Divides the line stream into batches and uses Tasks for parallel processing.
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          @spec concurrent_process(Enumerable.t(), String.t()) :: Enumerable.t()


      


Divides the line stream into batches and uses Tasks for parallel processing.
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