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Pure-Elixir Apache Arrow. Verified
round-trip against the upstream arrow-testing cross-language fixture
corpus, with pyarrow-produced golden files in the default test suite.
Install
{:arrow, "~> 0.1.0"}
:flatbuf is a :dev-only dependency (tracking
lawik/flatbuf main) — used once to
regenerate the metadata codec from the vendored .fbs sources.
Generated code is dependency-free. After regenerating, re-apply
@moduledoc false to the generated modules (they are internal and kept
out of the docs):
perl -i -pe 's{^(\s*)\@moduledoc ".*"$}{$1\@moduledoc false}' lib/arrow/ipc/flatbuf/*.ex

Use
In-memory data model:
schema = %Arrow.Schema{
  fields: [
    %Arrow.Field{name: "n", type: %Arrow.Type.Int{bit_width: 32, signed: true}, nullable: false},
    %Arrow.Field{name: "s", type: %Arrow.Type.Utf8{}, nullable: true}
  ]
}

batch = %Arrow.RecordBatch{
  schema: schema,
  length: 3,
  columns: [
    %Arrow.Array.Int32{length: 3, null_count: 0, values: Arrow.Buffer.pack_primitive([1, 2, 3], :int32)},
    %Arrow.Array.Utf8{length: 3, null_count: 0,
                      offsets: Arrow.Buffer.pack_int32_offsets([3, 3, 3]),
                      values: "foobarbaz"}
  ]
}
IPC stream + file formats:
bin = Arrow.Ipc.Stream.encode(schema, [batch])
{:ok, %{schema: ^schema, dictionaries: %{}, batches: [_]}} = Arrow.Ipc.Stream.decode(bin)

bin = Arrow.Ipc.File.encode(schema, [batch])
{:ok, decoded} = Arrow.Ipc.File.decode(bin)
Decoders return {:ok, payload} or {:error, %Arrow.DecodeError{kind: :unsupported | :malformed}}; decode!/1 variants raise instead.
Arrow integration test JSON:
{:ok, %{schema: _, dictionaries: _, batches: _}} = Arrow.Json.decode(File.read!("fixture.json"))
iodata = Arrow.Json.encode(schema, [batch])
Null-aware logical equality across formats and producers:
Arrow.Logical.payloads_equivalent?(from_stream, from_json)
Mix tasks for poking at IPC data from the command line:
mix arrow.inspect data.arrow             # schema, batch row counts, dictionaries
mix arrow.convert data.arrow out.stream  # file ↔ stream, input auto-detected

Archery integration CLI (subprocess shims under bin/, forwarding to
repo-only scripts under scripts/ — not part of the Hex package):
mix run scripts/json_to_arrow.exs --json fixture.json --arrow out.arrow
mix run scripts/arrow_to_json.exs --arrow file.arrow --json out.json
mix run scripts/validate.exs --json fixture.json --arrow file.arrow

Run the tests:
mix test                          # always-run suite, incl. golden decode
                                  # tests against pyarrow-produced IPC
                                  # files (test/golden/)
./scripts/fetch_fixtures.sh       # one-time: clone apache/arrow-testing
mix test --include fixtures       # cross-language conformance suite

Coverage
Logical types: Null, Bool, Int{8,16,32,64} (signed + unsigned),
Float{32,64}, Utf8, Binary, Date{32,64}, Timestamp (all units
	timezone), Time{32,64}, Duration, FixedSizeBinary,
FixedSizeList, List, Struct, Map, Decimal{32,64,128,256},
Dictionary (incl. DictionaryBatch in IPC), Interval
(YEAR_MONTH / DAY_TIME / MONTH_DAY_NANO), LargeUtf8,
LargeBinary, LargeList.

IPC: stream framing, file format (magic + Footer + Block descriptors),
RecordBatch + DictionaryBatch messages, end-of-stream markers.
Limitations
	Little-endian only. Big-endian IPC payloads are rejected on decode.
	IPC body compression (LZ4_FRAME / ZSTD) is rejected on decode.
	Union (sparse + dense), BinaryView / Utf8View,
ListView / LargeListView, RunEndEncoded, and Float16 are
rejected on decode and absent from the data model.
	Legacy (pre-0.15 / V4, no continuation marker) IPC files are
rejected.
	Tensor and SparseTensor messages are out of scope for the IPC reader.
	Delta DictionaryBatch messages are rejected.
	force_align and (vector64) follow flatbuf's coverage, not ours.
	Float32 / Float64 NaN slots break the logical comparator
(NaN != NaN per IEEE-754). Float NaN-heavy data needs custom
comparison.

License
Apache-2.0. This project is REUSE-compliant:
every file carries SPDX licensing information (in-file headers or
REUSE.toml), license texts live in LICENSES/, and NOTICE carries
the attribution for the FlatBuffers schemas vendored from
apache/arrow. reuse spdx generates
an SPDX bill of materials. Not affiliated with the Apache Software
Foundation.
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Pure-Elixir implementation of the Apache Arrow
columnar format.
This top-level module is intentionally thin. The library's surface area lives
under:
	Arrow.Schema, Arrow.Field, Arrow.Type.* — schema description.
	Arrow.Array.* — per-type columnar arrays.
	Arrow.RecordBatch — schema + columns batch.
	Arrow.Buffer — encoder/decoder between in-memory arrays and the on-wire
buffer layout.
	Arrow.Json — Arrow integration test JSON form, used for
cross-implementation conformance.

Example
Encode a record batch to the IPC streaming format and decode it back:
iex> schema = %Arrow.Schema{
...>   fields: [%Arrow.Field{name: "id", type: %Arrow.Type.Int{bit_width: 32, signed: true}}]
...> }
iex> batch = %Arrow.RecordBatch{
...>   schema: schema,
...>   length: 3,
...>   columns: [
...>     %Arrow.Array.Int32{
...>       length: 3,
...>       null_count: 0,
...>       values: Arrow.Buffer.pack_primitive([1, 2, 3], :int32)
...>     }
...>   ]
...> }
iex> stream = Arrow.Ipc.Stream.encode(schema, [batch])
iex> {:ok, %{batches: [decoded]}} = Arrow.Ipc.Stream.decode(stream)
iex> Arrow.Logical.to_list(hd(decoded.columns))
[1, 2, 3]
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Per-type column structs. Each module under Arrow.Array.* represents one
concrete Arrow array.
Shape
Primitive arrays carry a validity bitmap and a value buffer:
%Arrow.Array.Int64{length: 3, null_count: 1,
                   # LSB-first: slots 0 and 2 valid, slot 1 null
                   validity: <<0b00000101>>,
                   values:   <<1::little-signed-64,
                               0::little-signed-64,
                               3::little-signed-64>>}
Variable-binary arrays (Utf8, Binary) add an offsets buffer of length + 1
little-endian int32s; entry i of the value buffer is the byte range
offsets[i]..offsets[i+1].
List arrays mirror that layout with a child array in place of the value
bytes. Struct arrays carry one child array per struct member and no value
buffer.
The validity bitmap is laid out as Arrow specifies: bit i of byte
floor(i/8), with bit 0 being the least-significant bit. A bit value of 1
means the slot is valid; 0 means null. The bitmap may be omitted (set to
nil) when null_count = 0.
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        The number of null slots in the array (null_count).
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          @type t() ::
  %Arrow.Array.Null{length: term()}
  | %Arrow.Array.Bool{
      length: term(),
      null_count: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.Int8{
      length: term(),
      null_count: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.Int16{
      length: term(),
      null_count: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.Int32{
      length: term(),
      null_count: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.Int64{
      length: term(),
      null_count: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.UInt8{
      length: term(),
      null_count: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.UInt16{
      length: term(),
      null_count: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.UInt32{
      length: term(),
      null_count: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.UInt64{
      length: term(),
      null_count: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.Float32{
      length: term(),
      null_count: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.Float64{
      length: term(),
      null_count: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.Utf8{
      length: term(),
      null_count: term(),
      offsets: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.Binary{
      length: term(),
      null_count: term(),
      offsets: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.Date32{
      length: term(),
      null_count: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.Date64{
      length: term(),
      null_count: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.Timestamp{
      length: term(),
      null_count: term(),
      timezone: term(),
      unit: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.List{
      length: term(),
      null_count: term(),
      offsets: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.Struct{
      children: term(),
      length: term(),
      null_count: term(),
      validity: term()
    }
  | %Arrow.Array.Time32{
      length: term(),
      null_count: term(),
      unit: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.Time64{
      length: term(),
      null_count: term(),
      unit: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.Duration{
      length: term(),
      null_count: term(),
      unit: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.FixedSizeBinary{
      byte_width: term(),
      length: term(),
      null_count: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.FixedSizeList{
      length: term(),
      list_size: term(),
      null_count: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.Decimal32{
      length: term(),
      null_count: term(),
      precision: term(),
      scale: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.Decimal64{
      length: term(),
      null_count: term(),
      precision: term(),
      scale: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.Decimal128{
      length: term(),
      null_count: term(),
      precision: term(),
      scale: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.Decimal256{
      length: term(),
      null_count: term(),
      precision: term(),
      scale: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.Map{
      keys_sorted: term(),
      length: term(),
      null_count: term(),
      offsets: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.Dictionary{dictionary_id: term(), indices: term()}
  | %Arrow.Array.IntervalYearMonth{
      length: term(),
      null_count: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.IntervalDayTime{
      length: term(),
      null_count: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.IntervalMonthDayNano{
      length: term(),
      null_count: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.LargeUtf8{
      length: term(),
      null_count: term(),
      offsets: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.LargeBinary{
      length: term(),
      null_count: term(),
      offsets: term(),
      validity: term(),
      values: term()
    }
  | %Arrow.Array.LargeList{
      length: term(),
      null_count: term(),
      offsets: term(),
      validity: term(),
      values: term()
    }
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          @spec length(t()) :: non_neg_integer()


      


The number of slots in the array (length).
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          @spec null_count(t()) :: non_neg_integer()


      


The number of null slots in the array (null_count).
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Variable-length opaque-bytes column. Same layout as Arrow.Array.Utf8 but
the value bytes are not constrained to be valid UTF-8.
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          @type t() :: %Arrow.Array.Binary{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  offsets: binary(),
  validity: binary() | nil,
  values: binary()
}
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Boolean column. Values are a packed LSB-first bitmap.
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          @type t() :: %Arrow.Array.Bool{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  validity: binary() | nil,
  values: binary()
}
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Fixed-width primitive column. values is a little-endian packed buffer of
one element per slot, regardless of validity.
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          @type t() :: %Arrow.Array.Date32{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  validity: binary() | nil,
  values: binary()
}
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Fixed-width primitive column. values is a little-endian packed buffer of
one element per slot, regardless of validity.
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          @type t() :: %Arrow.Array.Date64{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  validity: binary() | nil,
  values: binary()
}
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Fixed-point decimal column. Values are little-endian two's-complement
integers of the type's bit width (4 / 8 / 16 / 32 bytes per slot).
precision and scale come from the column's type; we carry them on
the array so it's self-describing.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Array.Decimal128{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  precision: pos_integer(),
  scale: integer(),
  validity: binary() | nil,
  values: binary()
}
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Fixed-point decimal column. Values are little-endian two's-complement
integers of the type's bit width (4 / 8 / 16 / 32 bytes per slot).
precision and scale come from the column's type; we carry them on
the array so it's self-describing.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Array.Decimal256{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  precision: pos_integer(),
  scale: integer(),
  validity: binary() | nil,
  values: binary()
}
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Fixed-point decimal column. Values are little-endian two's-complement
integers of the type's bit width (4 / 8 / 16 / 32 bytes per slot).
precision and scale come from the column's type; we carry them on
the array so it's self-describing.
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          @type t() :: %Arrow.Array.Decimal32{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  precision: pos_integer(),
  scale: integer(),
  validity: binary() | nil,
  values: binary()
}
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Fixed-point decimal column. Values are little-endian two's-complement
integers of the type's bit width (4 / 8 / 16 / 32 bytes per slot).
precision and scale come from the column's type; we carry them on
the array so it's self-describing.
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          @type t() :: %Arrow.Array.Decimal64{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  precision: pos_integer(),
  scale: integer(),
  validity: binary() | nil,
  values: binary()
}
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Dictionary-encoded column. The buffer is just the indices (a
primitive integer array referencing entries in a dictionary stored
separately, identified by dictionary_id).
The dictionary itself is not held on the array. It's transmitted in
the IPC stream as a DictionaryBatch message and held in the
decoder's session-level registry — Arrow.Logical.batches_equal?/3
and similar comparators that need to resolve the underlying values
take the registry as an additional argument.
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          @type t() :: %Arrow.Array.Dictionary{
  dictionary_id: non_neg_integer(),
  indices: Arrow.Array.t()
}
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64-bit elapsed-time column. Values are little-endian signed int64s in the
declared unit.
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          @type t() :: %Arrow.Array.Duration{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  unit: Arrow.Type.Duration.unit(),
  validity: binary() | nil,
  values: binary()
}
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Fixed-width binary column. values is exactly length * byte_width bytes
(no offsets).
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          @type t() :: %Arrow.Array.FixedSizeBinary{
  byte_width: pos_integer(),
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  validity: binary() | nil,
  values: binary()
}
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Fixed-size list column. The single child array values holds exactly
length * list_size items; there are no offsets.
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          @type t() :: %Arrow.Array.FixedSizeList{
  length: non_neg_integer(),
  list_size: pos_integer(),
  null_count: non_neg_integer(),
  validity: binary() | nil,
  values: Arrow.Array.t()
}
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Fixed-width primitive column. values is a little-endian packed buffer of
one element per slot, regardless of validity.
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          @type t() :: %Arrow.Array.Float32{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  validity: binary() | nil,
  values: binary()
}
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Fixed-width primitive column. values is a little-endian packed buffer of
one element per slot, regardless of validity.
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          @type t() :: %Arrow.Array.Float64{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  validity: binary() | nil,
  values: binary()
}
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Fixed-width primitive column. values is a little-endian packed buffer of
one element per slot, regardless of validity.
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          @type t() :: %Arrow.Array.Int16{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  validity: binary() | nil,
  values: binary()
}
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Fixed-width primitive column. values is a little-endian packed buffer of
one element per slot, regardless of validity.
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          @type t() :: %Arrow.Array.Int32{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  validity: binary() | nil,
  values: binary()
}
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Fixed-width primitive column. values is a little-endian packed buffer of
one element per slot, regardless of validity.
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          @type t() :: %Arrow.Array.Int64{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  validity: binary() | nil,
  values: binary()
}
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Fixed-width primitive column. values is a little-endian packed buffer of
one element per slot, regardless of validity.
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          @type t() :: %Arrow.Array.Int8{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  validity: binary() | nil,
  values: binary()
}
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Interval column. The physical layout depends on the variant:
	IntervalYearMonth — values is little-endian int32 months,
4 bytes per slot.
	IntervalDayTime — values is little-endian {int32 days,
int32 milliseconds}, 8 bytes per slot.
	IntervalMonthDayNano — values is little-endian {int32
months, int32 days, int64 nanoseconds}, 16 bytes per slot.


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Array.IntervalDayTime{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  validity: binary() | nil,
  values: binary()
}


      



  


        

      


  

    
Arrow.Array.IntervalMonthDayNano 
    



      
Interval column. The physical layout depends on the variant:
	IntervalYearMonth — values is little-endian int32 months,
4 bytes per slot.
	IntervalDayTime — values is little-endian {int32 days,
int32 milliseconds}, 8 bytes per slot.
	IntervalMonthDayNano — values is little-endian {int32
months, int32 days, int64 nanoseconds}, 16 bytes per slot.


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Array.IntervalMonthDayNano{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  validity: binary() | nil,
  values: binary()
}


      



  


        

      


  

    
Arrow.Array.IntervalYearMonth 
    



      
Interval column. The physical layout depends on the variant:
	IntervalYearMonth — values is little-endian int32 months,
4 bytes per slot.
	IntervalDayTime — values is little-endian {int32 days,
int32 milliseconds}, 8 bytes per slot.
	IntervalMonthDayNano — values is little-endian {int32
months, int32 days, int64 nanoseconds}, 16 bytes per slot.


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Array.IntervalYearMonth{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  validity: binary() | nil,
  values: binary()
}


      



  


        

      


  

    
Arrow.Array.LargeBinary 
    



      
Variable-length opaque-bytes column with 64-bit offsets.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Array.LargeBinary{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  offsets: binary(),
  validity: binary() | nil,
  values: binary()
}


      



  


        

      


  

    
Arrow.Array.LargeList 
    



      
Variable-length list with 64-bit offsets. Same shape as
Arrow.Array.List but offsets is length + 1 little-endian int64s.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Array.LargeList{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  offsets: binary(),
  validity: binary() | nil,
  values: Arrow.Array.t()
}


      



  


        

      


  

    
Arrow.Array.LargeUtf8 
    



      
Variable-length UTF-8 column with 64-bit offsets. Same shape as
Arrow.Array.Utf8 but offsets is length + 1 little-endian int64s.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Array.LargeUtf8{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  offsets: binary(),
  validity: binary() | nil,
  values: binary()
}


      



  


        

      


  

    
Arrow.Array.List 
    



      
Variable-length list column. offsets is length + 1 little-endian int32s
giving the [start, end) index of each slot's items in values (the child
array).

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Array.List{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  offsets: binary(),
  validity: binary() | nil,
  values: Arrow.Array.t()
}


      



  


        

      


  

    
Arrow.Array.Map 
    



      
Map column. Layout mirrors Arrow.Array.List: a validity bitmap and int32
offsets buffer with a child values array. The child is expected to be an
Arrow.Array.Struct whose two members are the key and the value.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Array.Map{
  keys_sorted: boolean(),
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  offsets: binary(),
  validity: binary() | nil,
  values: Arrow.Array.Struct.t()
}


      



  


        

      


  

    
Arrow.Array.Null 
    



      
All-null column. Carries only a length.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Array.Null{length: non_neg_integer()}


      



  


        

      


  

    
Arrow.Array.Struct 
    



      
Struct column. children is one inner array per struct member, in the same
order as the parent field's children. Every child array's length matches
the struct's length.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Array.Struct{
  children: [Arrow.Array.t()],
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  validity: binary() | nil
}


      



  


        

      


  

    
Arrow.Array.Time32 
    



      
32-bit time-of-day column. Values are little-endian signed int32s in the
declared unit (:second or :millisecond).

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Array.Time32{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  unit: :second | :millisecond,
  validity: binary() | nil,
  values: binary()
}


      



  


        

      


  

    
Arrow.Array.Time64 
    



      
64-bit time-of-day column. Values are little-endian signed int64s in the
declared unit (:microsecond or :nanosecond).

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Array.Time64{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  unit: :microsecond | :nanosecond,
  validity: binary() | nil,
  values: binary()
}


      



  


        

      


  

    
Arrow.Array.Timestamp 
    



      
64-bit timestamp column. Values are little-endian signed int64s in the
declared unit. timezone: nil means a naive (unzoned) timestamp.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Array.Timestamp{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  timezone: String.t() | nil,
  unit: Arrow.Type.Timestamp.unit(),
  validity: binary() | nil,
  values: binary()
}


      



  


        

      


  

    
Arrow.Array.UInt16 
    



      
Fixed-width primitive column. values is a little-endian packed buffer of
one element per slot, regardless of validity.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Array.UInt16{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  validity: binary() | nil,
  values: binary()
}


      



  


        

      


  

    
Arrow.Array.UInt32 
    



      
Fixed-width primitive column. values is a little-endian packed buffer of
one element per slot, regardless of validity.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Array.UInt32{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  validity: binary() | nil,
  values: binary()
}


      



  


        

      


  

    
Arrow.Array.UInt64 
    



      
Fixed-width primitive column. values is a little-endian packed buffer of
one element per slot, regardless of validity.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Array.UInt64{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  validity: binary() | nil,
  values: binary()
}


      



  


        

      


  

    
Arrow.Array.UInt8 
    



      
Fixed-width primitive column. values is a little-endian packed buffer of
one element per slot, regardless of validity.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Array.UInt8{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  validity: binary() | nil,
  values: binary()
}


      



  


        

      


  

    
Arrow.Array.Utf8 
    



      
Variable-length UTF-8 column. offsets is length + 1 little-endian
int32s; values is the concatenation of every slot's UTF-8 bytes.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Array.Utf8{
  length: non_neg_integer(),
  null_count: non_neg_integer(),
  offsets: binary(),
  validity: binary() | nil,
  values: binary()
}


      



  


        

      


  

    
Arrow.Buffer 
    



      
Encoders and decoders between in-memory values and Arrow's raw buffer
layout.
The Arrow columnar format spec describes the per-type set of buffers (a
validity bitmap, value buffer, optional offset buffer, etc.). This module
packs and unpacks each of those buffers in isolation. The higher-level
Arrow.Array.* structs hold the packed buffers directly, so the JSON
reader/writer and (eventually) the IPC reader/writer can share this code.
Conventions
	All multi-byte integers and floats are little-endian.
	Bitmaps (validity, Bool values) are LSB-first: slot i is bit i mod 8
of byte floor(i / 8), with the least-significant bit being slot 0.
	For validity bitmaps, 1 means valid, 0 means null.
	When a buffer is materialised for the IPC body, callers are expected to
pad it to an 8-byte boundary using pad_to_alignment/2.


      


      
        Summary


  
    Types
  


    
      
        primitive_kind()

      


    





  
    Functions
  


    
      
        pack_bool_values(values)

      


        Packs a list of 0 | 1 | true | false into a Bool values bitmap. Slots
whose validity bit is 0 may carry any value; callers typically pass 0.



    


    
      
        pack_int32_offsets(lengths)

      


        Builds an int32 offsets buffer from a list of per-slot byte lengths.



    


    
      
        pack_int64_offsets(lengths)

      


        int64 analogue of pack_int32_offsets/1, used by LargeUtf8,
LargeBinary, and LargeList.



    


    
      
        pack_primitive(values, atom)

      


        Packs a list of numeric values into a little-endian fixed-width buffer.



    


    
      
        pack_validity(flags)

      


        Packs a list of 0 | 1 | true | false flags into Arrow's LSB-first validity
bitmap. Returns the bitmap padded to a whole number of bytes plus the null
count.



    


    
      
        pad_to_alignment(binary, alignment \\ 8)

      


        Pads binary with zero bytes up to the next multiple of alignment bytes
(default 8). Used at IPC body buffer boundaries.



    


    
      
        padding_size(size, alignment \\ 8)

      


        Returns the number of pad bytes needed to reach the next alignment boundary.



    


    
      
        slice_variable(offsets, values, length)

      


        Slices a variable-length value buffer using a list of int32 offsets,
returning one binary per slot.



    


    
      
        slice_variable_large(offsets, values, length)

      


        int64 analogue of slice_variable/3, used by LargeUtf8 and
LargeBinary.



    


    
      
        unpack_bool_values(bitmap, length)

      


        Unpacks a Bool values bitmap into a list of 0 | 1.



    


    
      
        unpack_int32_offsets(binary, length)

      


        Unpacks an int32 offsets buffer of length + 1 entries.



    


    
      
        unpack_int64_offsets(binary, length)

      


        Unpacks an int64 offsets buffer of length + 1 entries.



    


    
      
        unpack_primitive(binary, kind, length)

      


        Unpacks a fixed-width buffer into a list of values.



    


    
      
        unpack_validity(bitmap, length)

      


        Unpacks a validity bitmap into a list of 0 | 1 slots.



    





      


      
        Types


        


  
    
      
    
    
      primitive_kind()



    

  


  

      

          @type primitive_kind() ::
  :int8
  | :int16
  | :int32
  | :int64
  | :uint8
  | :uint16
  | :uint32
  | :uint64
  | :float32
  | :float64


      



  


        

      

      
        Functions


        


  
    
      
    
    
      pack_bool_values(values)



    

  


  

      

          @spec pack_bool_values([0 | 1 | boolean()]) :: binary()


      


Packs a list of 0 | 1 | true | false into a Bool values bitmap. Slots
whose validity bit is 0 may carry any value; callers typically pass 0.
iex> Arrow.Buffer.pack_bool_values([true, false, true, true])
<<0b00001101::8>>

  



  
    
      
    
    
      pack_int32_offsets(lengths)



    

  


  

      

          @spec pack_int32_offsets([non_neg_integer()]) :: binary()


      


Builds an int32 offsets buffer from a list of per-slot byte lengths.
The returned buffer has length(byte_lengths) + 1 entries, starting at 0
and ending at the sum.
iex> Arrow.Buffer.pack_int32_offsets([3, 2, 0])
<<0::little-signed-32, 3::little-signed-32,
  5::little-signed-32, 5::little-signed-32>>

  



  
    
      
    
    
      pack_int64_offsets(lengths)



    

  


  

      

          @spec pack_int64_offsets([non_neg_integer()]) :: binary()


      


int64 analogue of pack_int32_offsets/1, used by LargeUtf8,
LargeBinary, and LargeList.

  



  
    
      
    
    
      pack_primitive(values, atom)



    

  


  

      

          @spec pack_primitive([number()], primitive_kind()) :: binary()


      


Packs a list of numeric values into a little-endian fixed-width buffer.
kind is one of the atoms in primitive_kind/0. :int64-like atoms map
to signed packing; :uint* to unsigned; :float32 and :float64 to IEEE
floats. Null slots may carry any in-range placeholder (typically 0).
iex> Arrow.Buffer.pack_primitive([1, 2, 3], :int32)
<<1::little-signed-32, 2::little-signed-32, 3::little-signed-32>>

  



  
    
      
    
    
      pack_validity(flags)



    

  


  

      

          @spec pack_validity([0 | 1 | boolean()]) :: {binary(), non_neg_integer()}


      


Packs a list of 0 | 1 | true | false flags into Arrow's LSB-first validity
bitmap. Returns the bitmap padded to a whole number of bytes plus the null
count.
iex> {bitmap, null_count} = Arrow.Buffer.pack_validity([1, 0, 1, 1, 0])
iex> null_count
2
iex> bitmap
<<0b00001101::8>>

  



    

  
    
      
    
    
      pad_to_alignment(binary, alignment \\ 8)



    

  


  

      

          @spec pad_to_alignment(binary(), pos_integer()) :: binary()


      


Pads binary with zero bytes up to the next multiple of alignment bytes
(default 8). Used at IPC body buffer boundaries.
iex> Arrow.Buffer.pad_to_alignment(<<1, 2, 3>>)
<<1, 2, 3, 0, 0, 0, 0, 0>>

  



    

  
    
      
    
    
      padding_size(size, alignment \\ 8)



    

  


  

      

          @spec padding_size(non_neg_integer(), pos_integer()) :: non_neg_integer()


      


Returns the number of pad bytes needed to reach the next alignment boundary.

  



  
    
      
    
    
      slice_variable(offsets, values, length)



    

  


  

      

          @spec slice_variable(binary(), binary(), non_neg_integer()) :: [binary()]


      


Slices a variable-length value buffer using a list of int32 offsets,
returning one binary per slot.
iex> offs = Arrow.Buffer.pack_int32_offsets([1, 2, 0, 3])
iex> Arrow.Buffer.slice_variable(offs, "abcdef", 4)
["a", "bc", "", "def"]

  



  
    
      
    
    
      slice_variable_large(offsets, values, length)



    

  


  

      

          @spec slice_variable_large(binary(), binary(), non_neg_integer()) :: [binary()]


      


int64 analogue of slice_variable/3, used by LargeUtf8 and
LargeBinary.

  



  
    
      
    
    
      unpack_bool_values(bitmap, length)



    

  


  

      

          @spec unpack_bool_values(binary(), non_neg_integer()) :: [0 | 1]


      


Unpacks a Bool values bitmap into a list of 0 | 1.

  



  
    
      
    
    
      unpack_int32_offsets(binary, length)



    

  


  

      

          @spec unpack_int32_offsets(binary(), non_neg_integer()) :: [integer()]


      


Unpacks an int32 offsets buffer of length + 1 entries.

  



  
    
      
    
    
      unpack_int64_offsets(binary, length)



    

  


  

      

          @spec unpack_int64_offsets(binary(), non_neg_integer()) :: [integer()]


      


Unpacks an int64 offsets buffer of length + 1 entries.

  



  
    
      
    
    
      unpack_primitive(binary, kind, length)



    

  


  

      

          @spec unpack_primitive(binary(), primitive_kind(), non_neg_integer()) :: [number()]


      


Unpacks a fixed-width buffer into a list of values.
iex> Arrow.Buffer.unpack_primitive(<<1::little-signed-32,
...>                                  2::little-signed-32,
...>                                  3::little-signed-32>>, :int32, 3)
[1, 2, 3]

  



  
    
      
    
    
      unpack_validity(bitmap, length)



    

  


  

      

          @spec unpack_validity(binary() | nil, non_neg_integer()) :: [0 | 1]


      


Unpacks a validity bitmap into a list of 0 | 1 slots.
iex> Arrow.Buffer.unpack_validity(<<0b00001101::8>>, 5)
[1, 0, 1, 1, 0]

  


        

      


  

    
Arrow.Field 
    



      
A named column within a schema. Holds the logical type, nullability, an
optional per-field metadata map, the child fields used by nested types
(List, Struct), and an optional Arrow.Type.DictionaryEncoding when
the field is dictionary-encoded.
Dictionary encoding in Arrow is a property of the field, not a type:
the type continues to describe what the dictionary stores (e.g.
Utf8), while dictionary.index_type describes the integer type used
in record batches to reference dictionary entries.

      


      
        Summary


  
    Types
  


    
      
        metadata()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        find_by_dictionary_id(fields, target)

      


        Walks the field tree under schema_or_fields and returns the first
field whose dictionary annotation has the given id, or nil.



    


    
      
        value_field(f)

      


        Returns the field with its dictionary annotation stripped — i.e. a
field that describes the value type only. Used when decoding the
contents of a DictionaryBatch, where the buffers carry the dictionary
values rather than indices.



    





      


      
        Types


        


  
    
      
    
    
      metadata()



    

  


  

      

          @type metadata() :: %{optional(String.t()) => String.t()}


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Field{
  children: [t()],
  dictionary: Arrow.Type.DictionaryEncoding.t() | nil,
  metadata: metadata(),
  name: String.t(),
  nullable: boolean(),
  type: Arrow.Type.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      find_by_dictionary_id(fields, target)



    

  


  

      

          @spec find_by_dictionary_id(Arrow.Schema.t() | [t()], non_neg_integer()) :: t() | nil


      


Walks the field tree under schema_or_fields and returns the first
field whose dictionary annotation has the given id, or nil.

  



  
    
      
    
    
      value_field(f)



    

  


  

      

          @spec value_field(t()) :: t()


      


Returns the field with its dictionary annotation stripped — i.e. a
field that describes the value type only. Used when decoding the
contents of a DictionaryBatch, where the buffers carry the dictionary
values rather than indices.

  


        

      


  

    
Arrow.Ipc.Body 
    



      
Encodes and decodes the body bytes of an Arrow IPC RecordBatch.
An Arrow IPC body is the concatenation of every column's raw buffers
(validity, offsets, values, ...) in depth-first preorder, each
padded to an 8-byte boundary. The associated RecordBatch metadata
describes the body as two parallel flat lists:
	nodes — one FieldNode per physical array (each nested array
contributes its own node), carrying length and null_count.
	buffers — one Buffer per physical buffer, carrying the byte
offset into the body and the byte length.

This module owns the walking order, the per-type buffer set, and the
alignment padding. It does not own the FlatBuffers encoding of those
descriptors — that's the internal Ipc.Metadata module.
Per-type buffer layout
Null              0 buffers, 1 node
Bool              [validity, values]  (both bitmaps)
Int*/UInt*/Float* [validity, values]
Date32/Date64     [validity, values]
Timestamp         [validity, values]
Time32/Time64     [validity, values]
Duration          [validity, values]
Decimal128        [validity, values]
FixedSizeBinary   [validity, values]
Utf8/Binary       [validity, offsets, values]
List              [validity, offsets]  + 1 child array
FixedSizeList     [validity]           + 1 child array
Struct            [validity]           + N child arrays
Map               [validity, offsets]  + 1 entries struct array

      


      
        Summary


  
    Types
  


    
      
        buffer_desc()

      


        Buffer descriptor — a per-buffer (offset, length) into the body.



    


    
      
        encoded()

      


        The result of encode/1: descriptors plus the concatenated body bytes.



    


    
      
        node_desc()

      


        FieldNode descriptor — a per-array stats entry.



    





  
    Functions
  


    
      
        decode(schema, length, nodes, buffers, body)

      


        Reverses encode/1: takes the schema, row count, and the descriptor +
body produced by an encoder (ours or another implementation), and
reconstructs the RecordBatch.



    


    
      
        decode_array_buffers(field, nodes, buffers, body)

      


        Decodes a single array out of pre-extracted descriptors + body bytes.
Used by the IPC layer for DictionaryBatch decoding.



    


    
      
        encode(record_batch)

      


        Walks batch's columns and produces the body bytes plus the parallel
nodes and buffers lists.



    


    
      
        encode_array(array)

      


        Encodes a single array's buffers (no surrounding RecordBatch). Used by
the IPC layer to produce a DictionaryBatch body.



    





      


      
        Types


        


  
    
      
    
    
      buffer_desc()



    

  


  

      

          @type buffer_desc() :: %{offset: non_neg_integer(), length: non_neg_integer()}


      


Buffer descriptor — a per-buffer (offset, length) into the body.

  



  
    
      
    
    
      encoded()



    

  


  

      

          @type encoded() :: %{
  length: non_neg_integer(),
  nodes: [node_desc()],
  buffers: [buffer_desc()],
  body: binary()
}


      


The result of encode/1: descriptors plus the concatenated body bytes.

  



  
    
      
    
    
      node_desc()



    

  


  

      

          @type node_desc() :: %{length: non_neg_integer(), null_count: non_neg_integer()}


      


FieldNode descriptor — a per-array stats entry.

  


        

      

      
        Functions


        


  
    
      
    
    
      decode(schema, length, nodes, buffers, body)



    

  


  

      

          @spec decode(
  Arrow.Schema.t(),
  non_neg_integer(),
  [node_desc()],
  [buffer_desc()],
  binary()
) ::
  Arrow.RecordBatch.t()


      


Reverses encode/1: takes the schema, row count, and the descriptor +
body produced by an encoder (ours or another implementation), and
reconstructs the RecordBatch.

  



  
    
      
    
    
      decode_array_buffers(field, nodes, buffers, body)



    

  


  

      

          @spec decode_array_buffers(Arrow.Field.t(), [node_desc()], [buffer_desc()], binary()) ::
  Arrow.Array.t()


      


Decodes a single array out of pre-extracted descriptors + body bytes.
Used by the IPC layer for DictionaryBatch decoding.

  



  
    
      
    
    
      encode(record_batch)



    

  


  

      

          @spec encode(Arrow.RecordBatch.t()) :: encoded()


      


Walks batch's columns and produces the body bytes plus the parallel
nodes and buffers lists.

  



  
    
      
    
    
      encode_array(array)



    

  


  

      

          @spec encode_array(Arrow.Array.t()) :: %{
  nodes: [node_desc()],
  buffers: [buffer_desc()],
  body: binary()
}


      


Encodes a single array's buffers (no surrounding RecordBatch). Used by
the IPC layer to produce a DictionaryBatch body.

  


        

      


  

    
Arrow.Ipc.File 
    



      
Encodes and decodes the Arrow IPC file format.
The file format wraps the streaming format with magic bytes and a
Footer FlatBuffers table that supports random access — consumers can
jump straight to the footer and read individual record batches by
offset, without scanning the whole stream linearly.
On-disk layout
"ARROW1\0\0"          (8 bytes magic prefix)
<schema message>        (stream-format framing)
<batch 0 message>
<batch 1 message>
...
<EOS>                   (continuation + zero length; 8 bytes)
<Footer FlatBuffer>     (variable; contains schema + Block descriptors)
<footer length>         (4 bytes, i32 little-endian)
"ARROW1"                (6 bytes magic suffix)
Each Block in the Footer is {offset, metaDataLength, bodyLength},
pointing at one record batch message within the file:
	offset — absolute byte offset where the message's continuation
marker starts.
	metaDataLength — the framing-inclusive metadata size:
8 + padded_metadata_bytes. Per the upstream spec the recorded
value includes the 8-byte prefix.
	bodyLength — the raw body byte count after the metadata.

Notes
	Dictionaries are written as DictionaryBatch messages between the
Schema and the record batches, with Block descriptors recorded in
the Footer's dictionaries list; decode reads them back through
those Blocks (delta dictionaries are rejected).
	The Schema appears once in the inline stream prefix and again in
the Footer. Decode uses only the Footer's copy — the inline
stream prefix is never parsed — and does not cross-check the two.

Errors
decode/1 returns {:ok, payload} or {:error, %Arrow.DecodeError{}}
with kind :unsupported (the input uses a feature this library
deliberately rejects) or :malformed (the input is corrupt, truncated,
or internally inconsistent). decode!/1 raises the same error.

      


      
        Summary


  
    Types
  


    
      
        payload()

      


        Everything a decoded file carries: schema, dictionary registry, batches.



    





  
    Functions
  


    
      
        decode(binary)

      


        Parses an Arrow IPC file binary into {:ok, %{schema:, dictionaries:, batches:}} or {:error, %Arrow.DecodeError{}}.



    


    
      
        decode!(binary)

      


        Like decode/1, but returns the payload directly and raises
Arrow.DecodeError on failure.



    


    
      
        encode(schema, batches, dictionaries \\ %{})

      


        Encodes a schema, an optional dictionaries registry, and zero or more
record batches into a complete Arrow IPC file as a binary.



    





      


      
        Types


        


  
    
      
    
    
      payload()



    

  


  

      

          @type payload() :: %{
  schema: Arrow.Schema.t(),
  dictionaries: %{optional(non_neg_integer()) => Arrow.Array.t()},
  batches: [Arrow.RecordBatch.t()]
}


      


Everything a decoded file carries: schema, dictionary registry, batches.

  


        

      

      
        Functions


        


  
    
      
    
    
      decode(binary)



    

  


  

      

          @spec decode(binary()) :: {:ok, payload()} | {:error, Arrow.DecodeError.t()}


      


Parses an Arrow IPC file binary into {:ok, %{schema:, dictionaries:, batches:}} or {:error, %Arrow.DecodeError{}}.

  



  
    
      
    
    
      decode!(binary)



    

  


  

      

          @spec decode!(binary()) :: payload()


      


Like decode/1, but returns the payload directly and raises
Arrow.DecodeError on failure.

  



    

  
    
      
    
    
      encode(schema, batches, dictionaries \\ %{})



    

  


  

      

          @spec encode(
  Arrow.Schema.t(),
  [Arrow.RecordBatch.t()],
  %{optional(non_neg_integer()) => Arrow.Array.t()}
) :: binary()


      


Encodes a schema, an optional dictionaries registry, and zero or more
record batches into a complete Arrow IPC file as a binary.

  


        

      


  

    
Arrow.Ipc.Stream 
    



      
Encodes and decodes the Arrow IPC streaming format.
An Arrow stream is a sequence of length-prefixed messages, each of
which carries a FlatBuffers-encoded Message metadata table and,
optionally, a raw body of column buffers.
Frame layout per message
continuation marker (u32 0xFFFFFFFF, 4 bytes)
metadata length     (i32 little-endian, 4 bytes)
metadata bytes      (variable, padded to 8-byte boundary)
body bytes          (variable, already 8-byte aligned per buffer codec)
An end-of-stream marker is the continuation marker followed by a zero
length: 0xFFFFFFFF 0x00000000. Some pre-0.15 producers omitted the
continuation marker — decode/1 accepts both forms.
Stream composition
A well-formed Arrow stream is:
<Schema message>
<DictionaryBatch message>   (zero or more)
<RecordBatch message>       (zero or more)
<EOS>
DictionaryBatch messages are decoded into the result's dictionaries
registry (delta dictionaries are rejected). Footer interactions belong
to the file format — see Arrow.Ipc.File, which reuses the frame
builders exposed here.
Errors
decode/1 returns {:ok, payload} or {:error, %Arrow.DecodeError{}}
with kind :unsupported (the input uses a feature this library
deliberately rejects) or :malformed (the input is corrupt, truncated,
or internally inconsistent). decode!/1 raises the same error.

      


      
        Summary


  
    Types
  


    
      
        payload()

      


        Everything a decoded stream carries: schema, dictionary registry, batches.



    





  
    Functions
  


    
      
        decode(binary)

      


        Parses a complete Arrow IPC stream binary into {:ok, %{schema:, dictionaries:, batches:}} or {:error, %Arrow.DecodeError{}}.



    


    
      
        decode!(binary)

      


        Like decode/1, but returns the payload directly and raises
Arrow.DecodeError on failure.



    


    
      
        dictionary_batch_message_frame(id, array)

      


        Builds a single DictionaryBatch message frame from a dictionary id
and its values array. Returns iodata + framing-inclusive metadata
length + body length.



    


    
      
        encode(schema, batches, dictionaries \\ %{})

      


        Builds a complete Arrow IPC stream from a schema, optional dictionaries
registry, and zero or more record batches.



    


    
      
        eos()

      


        End-of-stream marker: continuation marker followed by a zero length.



    


    
      
        record_batch_message_frame(batch)

      


        Builds a single RecordBatch message frame: continuation + length +
padded metadata + body. Returns iodata, the framing-inclusive metadata
length, and the body length.



    


    
      
        schema_message_frame(schema)

      


        Builds a single Schema message frame: continuation + length + padded
metadata. No body. Returns iodata and the framing-inclusive metadata
length (i.e. 8 + padded_metadata).



    


    
      
        validate_dictionaries!(schema, dictionaries)

      


        Validates the schema ↔ dictionaries registry pairing before encoding:
every dictionary-encoded field in schema must have an entry for its
id in dictionaries, or the output would reference a dictionary that
is never written (spec-invalid). Raises ArgumentError otherwise.



    





      


      
        Types


        


  
    
      
    
    
      payload()



    

  


  

      

          @type payload() :: %{
  schema: Arrow.Schema.t(),
  dictionaries: %{optional(non_neg_integer()) => Arrow.Array.t()},
  batches: [Arrow.RecordBatch.t()]
}


      


Everything a decoded stream carries: schema, dictionary registry, batches.

  


        

      

      
        Functions


        


  
    
      
    
    
      decode(binary)



    

  


  

      

          @spec decode(binary()) :: {:ok, payload()} | {:error, Arrow.DecodeError.t()}


      


Parses a complete Arrow IPC stream binary into {:ok, %{schema:, dictionaries:, batches:}} or {:error, %Arrow.DecodeError{}}.

  



  
    
      
    
    
      decode!(binary)



    

  


  

      

          @spec decode!(binary()) :: payload()


      


Like decode/1, but returns the payload directly and raises
Arrow.DecodeError on failure.

  



  
    
      
    
    
      dictionary_batch_message_frame(id, array)



    

  


  

      

          @spec dictionary_batch_message_frame(non_neg_integer(), Arrow.Array.t()) ::
  {iodata(), non_neg_integer(), non_neg_integer()}


      


Builds a single DictionaryBatch message frame from a dictionary id
and its values array. Returns iodata + framing-inclusive metadata
length + body length.

  



    

  
    
      
    
    
      encode(schema, batches, dictionaries \\ %{})



    

  


  

      

          @spec encode(
  Arrow.Schema.t(),
  [Arrow.RecordBatch.t()],
  %{optional(non_neg_integer()) => Arrow.Array.t()}
) :: binary()


      


Builds a complete Arrow IPC stream from a schema, optional dictionaries
registry, and zero or more record batches.

  



  
    
      
    
    
      eos()



    

  


  

      

          @spec eos() :: binary()


      


End-of-stream marker: continuation marker followed by a zero length.

  



  
    
      
    
    
      record_batch_message_frame(batch)



    

  


  

      

          @spec record_batch_message_frame(Arrow.RecordBatch.t()) ::
  {iodata(), non_neg_integer(), non_neg_integer()}


      


Builds a single RecordBatch message frame: continuation + length +
padded metadata + body. Returns iodata, the framing-inclusive metadata
length, and the body length.
Exposed for Arrow.Ipc.File, same reason as schema_message_frame/1.

  



  
    
      
    
    
      schema_message_frame(schema)



    

  


  

      

          @spec schema_message_frame(Arrow.Schema.t()) :: {iodata(), non_neg_integer()}


      


Builds a single Schema message frame: continuation + length + padded
metadata. No body. Returns iodata and the framing-inclusive metadata
length (i.e. 8 + padded_metadata).
Exposed for Arrow.Ipc.File, which needs to record per-message file
offsets in the Footer's Block list.

  



  
    
      
    
    
      validate_dictionaries!(schema, dictionaries)



    

  


  

      

          @spec validate_dictionaries!(Arrow.Schema.t(), %{
  optional(non_neg_integer()) => Arrow.Array.t()
}) :: :ok


      


Validates the schema ↔ dictionaries registry pairing before encoding:
every dictionary-encoded field in schema must have an entry for its
id in dictionaries, or the output would reference a dictionary that
is never written (spec-invalid). Raises ArgumentError otherwise.
The converse direction (registry id with no referencing field) is
checked where the DictionaryBatch messages are emitted.
Exposed for Arrow.Ipc.File, which builds its frames directly.

  


        

      


  

    
Arrow.Json 
    



      
Arrow integration test JSON format.
Arrow defines a JSON
form
used by apache/arrow:dev/archery to drive cross-language conformance tests.
Every primitive type has an unambiguous JSON representation, validity is
encoded as 0/1 arrays, and offsets are explicit.
The reader is in Arrow.Json.Reader; the writer in Arrow.Json.Writer. This
module exposes thin shortcuts that round-trip via Jason.
Errors
decode/1 returns {:ok, payload} or {:error, %Arrow.DecodeError{}}
with kind :unsupported (the input uses a feature this library
deliberately rejects) or :malformed (the input is corrupt, truncated,
or internally inconsistent — including invalid gzip or JSON).
decode!/1 raises the same error.

      


      
        Summary


  
    Types
  


    
      
        payload()

      


        Everything a decoded document carries: schema, dictionary registry, batches.



    





  
    Functions
  


    
      
        decode(gzipped)

      


        Reads a JSON document (or in-memory map) into a schema, dictionaries
registry, and list of record batches.



    


    
      
        decode!(input)

      


        Like decode/1, but returns the payload directly and raises
Arrow.DecodeError on failure.



    


    
      
        encode(schema, batches, dictionaries \\ %{})

      


        Encodes a schema plus record batches (and optional dictionaries
registry) into the Arrow integration JSON form.



    





      


      
        Types


        


  
    
      
    
    
      payload()



    

  


  

      

          @type payload() :: %{
  schema: Arrow.Schema.t(),
  dictionaries: %{optional(non_neg_integer()) => Arrow.Array.t()},
  batches: [Arrow.RecordBatch.t()]
}


      


Everything a decoded document carries: schema, dictionary registry, batches.

  


        

      

      
        Functions


        


  
    
      
    
    
      decode(gzipped)



    

  


  

      

          @spec decode(binary() | map()) :: {:ok, payload()} | {:error, Arrow.DecodeError.t()}


      


Reads a JSON document (or in-memory map) into a schema, dictionaries
registry, and list of record batches.
Gzipped input (the arrow-testing fixtures ship as .json.gz) is
detected via the gzip magic bytes and decompressed transparently;
the magic can never start a valid JSON document.

  



  
    
      
    
    
      decode!(input)



    

  


  

      

          @spec decode!(binary() | map()) :: payload()


      


Like decode/1, but returns the payload directly and raises
Arrow.DecodeError on failure.

  



    

  
    
      
    
    
      encode(schema, batches, dictionaries \\ %{})



    

  


  

      

          @spec encode(
  Arrow.Schema.t(),
  [Arrow.RecordBatch.t()],
  %{optional(non_neg_integer()) => Arrow.Array.t()}
) :: iodata()


      


Encodes a schema plus record batches (and optional dictionaries
registry) into the Arrow integration JSON form.

  


        

      


  

    
Arrow.Json.Reader 
    



      
Parses Arrow integration test JSON into the in-memory data model.
The JSON form is canonical: every value is a 0/1 int (validity), a number,
or a string. Integer-typed columns that don't fit in a JSON number losslessly
(Int64, UInt64, Date64, Timestamp) are encoded as decimal strings — this
reader accepts both. Binary columns are hex-encoded strings.

      


      
        Summary


  
    Functions
  


    
      
        read(doc)

      


        Parses a decoded JSON map into {:ok, %{schema:, batches:}} or
{:error, %Arrow.DecodeError{}}.



    





      


      
        Functions


        


  
    
      
    
    
      read(doc)



    

  


  

      

          @spec read(map()) ::
  {:ok,
   %{
     schema: Arrow.Schema.t(),
     dictionaries: %{optional(non_neg_integer()) => Arrow.Array.t()},
     batches: [Arrow.RecordBatch.t()]
   }}
  | {:error, Arrow.DecodeError.t()}


      


Parses a decoded JSON map into {:ok, %{schema:, batches:}} or
{:error, %Arrow.DecodeError{}}.

  


        

      


  

    
Arrow.Json.Writer 
    



      
Emits Arrow integration test JSON form from in-memory Arrow.Schema and
Arrow.RecordBatch structs.
The output is a plain Elixir map / list shape suitable for Jason.encode/1.
Numeric types whose range can exceed JSON's 2^53 limit (Int64, UInt64,
Date64, Timestamp) are written as decimal strings, matching the reference
C++ writer. Binary columns are written as uppercase hex strings.

      


      
        Summary


  
    Functions
  


    
      
        write(schema, batches, dictionaries \\ %{})

      


        Converts a schema + batches (+ optional dictionaries registry) into
the JSON-form map.



    





      


      
        Functions


        


    

  
    
      
    
    
      write(schema, batches, dictionaries \\ %{})



    

  


  

      

          @spec write(
  Arrow.Schema.t(),
  [Arrow.RecordBatch.t()],
  %{optional(non_neg_integer()) => Arrow.Array.t()}
) :: map()


      


Converts a schema + batches (+ optional dictionaries registry) into
the JSON-form map.

  


        

      


  

    
Arrow.Logical 
    



      
Logical (null-aware) view of Arrow.Array.* columns.
Two Arrow arrays are logically equal if, for each slot, both are
null or both carry the same value. Byte-level differences that don't
affect that observation — trailing junk bits in a validity bitmap,
arbitrary content at null positions in a value buffer, two equivalent
encodings of the same logical value — should not register as a
difference.
This module produces a canonical Elixir representation of each array:
to_list(%Arrow.Array.Int32{...})   #=> [1, nil, 3, nil, 5]
to_list(%Arrow.Array.Utf8{...})    #=> ["foo", nil, "bar"]
to_list(%Arrow.Array.List{...})    #=> [[1, 2], [], [3, nil, 5]]
to_list(%Arrow.Array.Struct{...})  #=> [[1, "a"], [2, nil], nil]
Equality is then plain to_list(a) == to_list(b). equal?/2,
arrays_equal?/2, and batches_equal?/2 are shortcuts.
Caveats:
	Field names are not preserved for Struct slots — children are
represented positionally so two equivalent arrays compare equal
without needing the schema. Use to_list/1 plus the schema if you
want field-named output.
	Float32/Float64 NaN slots do not compare equal to themselves,
because nil == nil but NaN != NaN per IEEE-754. Callers
comparing float data with NaNs should custom-compare.
	Decimal128 values are returned as their unscaled integer.
Scale/precision are properties of the type, not the value.


      


      
        Summary


  
    Types
  


    
      
        dictionaries()

      


        Dictionary registry: id → dictionary values array.



    





  
    Functions
  


    
      
        arrays_equal?(a, b, dicts_a \\ %{}, dicts_b \\ %{})

      


        True iff two arrays are logically equal, given their dictionary registries.



    


    
      
        batches_equal?(a, b, dicts_a \\ %{}, dicts_b \\ %{})

      


        True iff two record batches are logically equal.



    


    
      
        dictionaries_equivalent_via_schemas?(sa, da, sb, db)

      


        True iff every dictionary-encoded field's dictionary is resolvable
in both registries, given the schemas referring to them.



    


    
      
        equal?(a, b)

      


        Registry-less logical equality. Arrow.RecordBatch inputs dispatch
to batches_equal?/2; any other pair of array structs dispatches to
arrays_equal?/2. Neither path takes dictionary registries, so
inputs containing Arrow.Array.Dictionary columns raise — use
arrays_equal?/4 or batches_equal?/4 with registries instead.



    


    
      
        payloads_equivalent?(map1, map2)

      


        True iff a complete payload (schema + dictionaries + batches) is
logically equivalent to another. Dictionary encoding details are
not compared directly: ID assignment, dictionary entry order, and
unreferenced dictionary entries may all differ between the two
sides, provided the resolved per-slot values agree.



    


    
      
        schemas_equivalent?(a, b)

      


        True iff two schemas describe the same logical shape.



    


    
      
        to_list(array, dictionaries \\ %{})

      


        Converts an Arrow.Array.* into a list of native Elixir values, with
nil for null slots. Pass a dictionaries registry to resolve
Arrow.Array.Dictionary columns to their dictionary values.



    





      


      
        Types


        


  
    
      
    
    
      dictionaries()



    

  


  

      

          @type dictionaries() :: %{optional(non_neg_integer()) => Arrow.Array.t()}


      


Dictionary registry: id → dictionary values array.

  


        

      

      
        Functions


        


    

    

  
    
      
    
    
      arrays_equal?(a, b, dicts_a \\ %{}, dicts_b \\ %{})



    

  


  

      

          @spec arrays_equal?(Arrow.Array.t(), Arrow.Array.t(), dictionaries(), dictionaries()) ::
  boolean()


      


True iff two arrays are logically equal, given their dictionary registries.

  



    

    

  
    
      
    
    
      batches_equal?(a, b, dicts_a \\ %{}, dicts_b \\ %{})



    

  


  

      

          @spec batches_equal?(
  Arrow.RecordBatch.t(),
  Arrow.RecordBatch.t(),
  dictionaries(),
  dictionaries()
) :: boolean()


      


True iff two record batches are logically equal.
Schemas are compared via schemas_equivalent?/2, which treats
dictionary IDs as opaque labels — producers may assign different IDs
to semantically-identical dictionaries. The optional registries are
used to resolve Arrow.Array.Dictionary columns to their values
during comparison.

  



  
    
      
    
    
      dictionaries_equivalent_via_schemas?(sa, da, sb, db)



    

  


  

      

          @spec dictionaries_equivalent_via_schemas?(
  Arrow.Schema.t(),
  dictionaries(),
  Arrow.Schema.t(),
  dictionaries()
) :: boolean()


      


True iff every dictionary-encoded field's dictionary is resolvable
in both registries, given the schemas referring to them.
Walks the field tree of both schemas in parallel; for every
dict-encoded field pair, checks that the corresponding dictionary is
present in each registry under the field's ID. ID values themselves
are never compared directly, and the dictionary arrays are not
compared element-wise — two payloads carrying permuted or superset
dictionaries with correspondingly adjusted indices encode the same
logical values, so the value-level comparison is left to
batches_equal?/4, which resolves indices through the registries.
This mirrors the official Arrow integration comparison, which
compares resolved values only.

  



  
    
      
    
    
      equal?(a, b)



    

  


  

      

          @spec equal?(term(), term()) :: boolean()


      


Registry-less logical equality. Arrow.RecordBatch inputs dispatch
to batches_equal?/2; any other pair of array structs dispatches to
arrays_equal?/2. Neither path takes dictionary registries, so
inputs containing Arrow.Array.Dictionary columns raise — use
arrays_equal?/4 or batches_equal?/4 with registries instead.

  



  
    
      
    
    
      payloads_equivalent?(map1, map2)



    

  


  

      

          @spec payloads_equivalent?(
  %{
    schema: Arrow.Schema.t(),
    dictionaries: dictionaries(),
    batches: [Arrow.RecordBatch.t()]
  },
  %{
    schema: Arrow.Schema.t(),
    dictionaries: dictionaries(),
    batches: [Arrow.RecordBatch.t()]
  }
) :: boolean()


      


True iff a complete payload (schema + dictionaries + batches) is
logically equivalent to another. Dictionary encoding details are
not compared directly: ID assignment, dictionary entry order, and
unreferenced dictionary entries may all differ between the two
sides, provided the resolved per-slot values agree.

  



  
    
      
    
    
      schemas_equivalent?(a, b)



    

  


  

      

          @spec schemas_equivalent?(Arrow.Schema.t(), Arrow.Schema.t()) :: boolean()


      


True iff two schemas describe the same logical shape.
Identical to == except that:
	Arrow.Field.dictionary.id is treated as an opaque label: two
fields where one has dictionary.id = 0 and the other has
dictionary.id = 7 are still equivalent provided the rest of
their dictionary annotation (index_type, is_ordered) and
surrounding field structure agrees.
	The names of a Map field's children (the entries struct and its
key/value fields) are ignored — per the spec they are
recommendations, not part of the logical type.

Use == instead if you need strict structural equality.

  



    

  
    
      
    
    
      to_list(array, dictionaries \\ %{})



    

  


  

      

          @spec to_list(Arrow.Array.t(), dictionaries()) :: [term()]


      


Converts an Arrow.Array.* into a list of native Elixir values, with
nil for null slots. Pass a dictionaries registry to resolve
Arrow.Array.Dictionary columns to their dictionary values.

  


        

      


  

    
Arrow.RecordBatch 
    



      
A batch of columnar data: a schema, a row count, and one column per field.
The column at position i corresponds to the field at position i in the
schema, and every column reports the same length.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.RecordBatch{
  columns: [Arrow.Array.t()],
  length: non_neg_integer(),
  schema: Arrow.Schema.t()
}


      



  


        

      


  

    
Arrow.Schema 
    



      
Ordered list of Arrow.Field plus an optional schema-level metadata map.
Arrow schemas describe the columns of a record batch (or stream of batches).

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Schema{
  fields: [Arrow.Field.t()],
  metadata: %{optional(String.t()) => String.t()}
}


      



  


        

      


  

    
Arrow.Type 
    



      
Arrow logical types. Each type is a distinct struct under Arrow.Type.*.
Types parameterized by FlatBuffers tables (Int, FloatingPoint, Date,
Timestamp, ...) carry their parameters as fields. Children of nested types
(List, Struct) live on the enclosing Arrow.Field, mirroring the Arrow
schema layout.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        primitive_array_mod(arg1)

      


        Returns the Arrow.Array.* struct module that stores values of type.
Covers Int / FloatingPoint / Decimal — the types where the concrete
Array module is selected by a numeric parameter on the Type. Other
types have a 1:1 mapping and don't need a resolver.



    


    
      
        primitive_kind(arg1)

      


        Returns the Arrow.Buffer.primitive_kind/0 atom for the primitive
type's values buffer.



    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() ::
  %Arrow.Type.Null{}
  | %Arrow.Type.Bool{}
  | %Arrow.Type.Int{bit_width: term(), signed: term()}
  | %Arrow.Type.FloatingPoint{precision: term()}
  | %Arrow.Type.Utf8{}
  | %Arrow.Type.Binary{}
  | %Arrow.Type.Date{unit: term()}
  | %Arrow.Type.Timestamp{timezone: term(), unit: term()}
  | %Arrow.Type.List{}
  | %Arrow.Type.Struct{}
  | %Arrow.Type.Time{bit_width: term(), unit: term()}
  | %Arrow.Type.Duration{unit: term()}
  | %Arrow.Type.FixedSizeBinary{byte_width: term()}
  | %Arrow.Type.FixedSizeList{list_size: term()}
  | %Arrow.Type.Decimal{bit_width: term(), precision: term(), scale: term()}
  | %Arrow.Type.Map{keys_sorted: term()}
  | %Arrow.Type.Interval{unit: term()}
  | %Arrow.Type.LargeUtf8{}
  | %Arrow.Type.LargeBinary{}
  | %Arrow.Type.LargeList{}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      primitive_array_mod(arg1)



    

  


  

      

          @spec primitive_array_mod(t()) :: module()


      


Returns the Arrow.Array.* struct module that stores values of type.
Covers Int / FloatingPoint / Decimal — the types where the concrete
Array module is selected by a numeric parameter on the Type. Other
types have a 1:1 mapping and don't need a resolver.

  



  
    
      
    
    
      primitive_kind(arg1)



    

  


  

      

          @spec primitive_kind(t()) :: Arrow.Buffer.primitive_kind()


      


Returns the Arrow.Buffer.primitive_kind/0 atom for the primitive
type's values buffer.

  


        

      


  

    
Arrow.Type.Binary 
    



      
Variable-length opaque byte column.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Type.Binary{}


      



  


        

      


  

    
Arrow.Type.Bool 
    



      
Logical boolean type. Stored as a packed bitmap.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Type.Bool{}


      



  


        

      


  

    
Arrow.Type.Date 
    



      
Date column.
	:day — 32-bit days since the UNIX epoch (Date32).
	:millisecond — 64-bit milliseconds since the UNIX epoch (Date64).


      


      
        Summary


  
    Types
  


    
      
        t()

      


    


    
      
        unit()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Type.Date{unit: unit()}


      



  



  
    
      
    
    
      unit()



    

  


  

      

          @type unit() :: :day | :millisecond


      



  


        

      


  

    
Arrow.Type.Decimal 
    



      
Fixed-point decimal column. Stored as a little-endian two's-complement
integer of bit_width bits, scaled by 10^-scale.
All four spec widths — 32, 64, 128, and 256 bits — are supported.

      


      
        Summary


  
    Types
  


    
      
        bit_width()

      


    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      bit_width()



    

  


  

      

          @type bit_width() :: 32 | 64 | 128 | 256


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Type.Decimal{
  bit_width: bit_width(),
  precision: pos_integer(),
  scale: integer()
}


      



  


        

      


  

    
Arrow.Type.DictionaryEncoding 
    



      
Dictionary-encoding annotation on a Arrow.Field.
id is the dictionary's identifier within the IPC session — multiple
fields can share a single dictionary by referring to the same id.
index_type is the integer type used to index into the dictionary
from a record batch column. is_ordered indicates the dictionary
values are sorted in ascending order; some consumers rely on that.
This is not an Arrow.Type variant. The enclosing field's type
continues to describe the dictionary's value type. The
DictionaryEncoding lives on Arrow.Field.dictionary.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Type.DictionaryEncoding{
  id: non_neg_integer(),
  index_type: Arrow.Type.Int.t(),
  is_ordered: boolean()
}


      



  


        

      


  

    
Arrow.Type.Duration 
    



      
64-bit elapsed-time column in a fixed unit.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    


    
      
        unit()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Type.Duration{unit: unit()}


      



  



  
    
      
    
    
      unit()



    

  


  

      

          @type unit() :: :second | :millisecond | :microsecond | :nanosecond


      



  


        

      


  

    
Arrow.Type.FixedSizeBinary 
    



      
Fixed-width opaque-bytes column. Every slot is byte_width bytes.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Type.FixedSizeBinary{byte_width: pos_integer()}


      



  


        

      


  

    
Arrow.Type.FixedSizeList 
    



      
Fixed-size list of an inner type. Every slot is exactly list_size items;
there is no offsets buffer. The inner type is the single child field of the
enclosing Arrow.Field.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Type.FixedSizeList{list_size: pos_integer()}


      



  


        

      


  

    
Arrow.Type.FloatingPoint 
    



      
IEEE-754 floating point. Tier 1: :single, :double.

      


      
        Summary


  
    Types
  


    
      
        precision()

      


    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      precision()



    

  


  

      

          @type precision() :: :half | :single | :double


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Type.FloatingPoint{precision: precision()}


      



  


        

      


  

    
Arrow.Type.Int 
    



      
Signed or unsigned integer of a given bit width.
The Arrow spec permits bit widths 8, 16, 32, 64 (Tier 1).

      


      
        Summary


  
    Types
  


    
      
        bit_width()

      


    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      bit_width()



    

  


  

      

          @type bit_width() :: 8 | 16 | 32 | 64


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Type.Int{bit_width: bit_width(), signed: boolean()}


      



  


        

      


  

    
Arrow.Type.Interval 
    



      
Interval column. Three concrete physical layouts:
	:year_month — int32 months
	:day_time — pair of int32s {days, milliseconds}, 8 bytes per slot
	:month_day_nano — {int32 months, int32 days, int64 nanoseconds},
16 bytes per slot


      


      
        Summary


  
    Types
  


    
      
        t()

      


    


    
      
        unit()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Type.Interval{unit: unit()}


      



  



  
    
      
    
    
      unit()



    

  


  

      

          @type unit() :: :year_month | :day_time | :month_day_nano


      



  


        

      


  

    
Arrow.Type.LargeBinary 
    



      
Variable-length opaque byte column with 64-bit offsets.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Type.LargeBinary{}


      



  


        

      


  

    
Arrow.Type.LargeList 
    



      
Variable-length list with 64-bit offsets. Otherwise identical to
Arrow.Type.List.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Type.LargeList{}


      



  


        

      


  

    
Arrow.Type.LargeUtf8 
    



      
Variable-length UTF-8 string column with 64-bit offsets.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Type.LargeUtf8{}


      



  


        

      


  

    
Arrow.Type.List 
    



      
Variable-length list of an inner type. The inner type is described by the
single child field of the enclosing Arrow.Field.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Type.List{}


      



  


        

      


  

    
Arrow.Type.Map 
    



      
Map column. Structurally a List<Struct<key, value>> with a single child
field named "entries"; the entries struct's two children are the key and
value fields.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Type.Map{keys_sorted: boolean()}


      



  


        

      


  

    
Arrow.Type.Null 
    



      
Logical Null type. Carries no data — only a length.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Type.Null{}


      



  


        

      


  

    
Arrow.Type.Struct 
    



      
Tuple-of-columns. Child fields are the struct's members, in declaration order,
and live on the enclosing Arrow.Field.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Type.Struct{}


      



  


        

      


  

    
Arrow.Type.Time 
    



      
Time-of-day column. The Arrow FlatBuffers table parameterises both the bit
width and the unit:
	bit_width: 32 with :second or :millisecond (Time32).
	bit_width: 64 with :microsecond or :nanosecond (Time64).


      


      
        Summary


  
    Types
  


    
      
        bit_width()

      


    


    
      
        t()

      


    


    
      
        unit()

      


    





      


      
        Types


        


  
    
      
    
    
      bit_width()



    

  


  

      

          @type bit_width() :: 32 | 64


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Type.Time{bit_width: bit_width(), unit: unit()}


      



  



  
    
      
    
    
      unit()



    

  


  

      

          @type unit() :: :second | :millisecond | :microsecond | :nanosecond


      



  


        

      


  

    
Arrow.Type.Timestamp 
    



      
64-bit timestamp at a fixed time unit, optionally annotated with a timezone.
timezone: nil means "naive" (no timezone), per Arrow's distinction
between naive and zoned timestamps.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    


    
      
        unit()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Type.Timestamp{timezone: String.t() | nil, unit: unit()}


      



  



  
    
      
    
    
      unit()



    

  


  

      

          @type unit() :: :second | :millisecond | :microsecond | :nanosecond


      



  


        

      


  

    
Arrow.Type.Utf8 
    



      
Variable-length UTF-8 string column.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.Type.Utf8{}


      



  


        

      


  

    
Arrow.DecodeError exception
    



      
Error returned by the decoders (Arrow.Ipc.Stream.decode/1,
Arrow.Ipc.File.decode/1, Arrow.Json.decode/1) and raised by their
decode!/1 variants.
The :kind field classifies the failure:
	:unsupported — the input uses an Arrow feature this library
deliberately does not implement: Union, BinaryView / Utf8View,
ListView / LargeListView, RunEndEncoded, Float16, IPC body
compression, big-endian payloads, delta dictionaries, Tensor /
SparseTensor messages.
	:malformed — the input is corrupt, truncated, or internally
inconsistent. Legacy (pre-0.15 / V4) IPC file framing also surfaces
here, as it is indistinguishable from a corrupt Block offset.


      


      
        Summary


  
    Types
  


    
      
        kind()

      


    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      kind()



    

  


  

      

          @type kind() :: :unsupported | :malformed


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Arrow.DecodeError{
  __exception__: term(),
  kind: kind(),
  message: String.t()
}


      



  


        

      


  

    
mix arrow.convert 
    



      
Converts an Arrow IPC file to the streaming format or vice versa,
preserving schema, record batches, and dictionaries.
mix arrow.convert input.arrow output.stream
mix arrow.convert input.stream output.arrow
The input format is auto-detected: IPC files start with the ARROW1
magic, anything else is decoded as a stream. The output is the
opposite format by default; pass --to file or --to stream to
pick explicitly (e.g. to normalize a stream to a fresh stream).
Exits non-zero with a readable message on malformed or unsupported
input.

      




  

    
mix arrow.inspect 
    



      
Prints a summary of an Arrow IPC file or stream: format, schema
(field names, types, nullability), per-batch row counts, and
dictionary sizes.
mix arrow.inspect path/to/data.arrow
The format is auto-detected: IPC files start with the ARROW1
magic, anything else is decoded as a stream. Exits non-zero with a
readable message on malformed or unsupported input.
Example output:
format: file
schema:
  d: dictionary<utf8, indices=int8, id=0> (nullable)
batches: 1, 6 rows total
  [0] 6 rows
dictionaries:
  [0] 3 values, referenced by "d"
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