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    Abit

[image: test]
Use Erlang's :atomics as a mutable bit array or as an array of packed N-bit counters.
See the API documentation on HexDocs.
Installation
Abit requires Elixir 1.14 or later and OTP 25 or later.
Add abit to your list of dependencies in mix.exs:
def deps do
  [
    {:abit, "~> 1.0"}
  ]
end
API summary
Abit indexes bits and packed counters from zero. Raw :atomics indexes, including
the index accepted by Abit.Counter.get_all_at_atomic/2, start from one.
Operations that write to an :atomics reference mutate it in place. See the
full API documentation for examples and return values.
Abit - use :atomics as a bit array
	Abit.bit_count/1 - Returns the total number of bits in an atomics reference.
	Abit.union/2 - Combines two atomics references using bitwise OR.
	Abit.intersect/2 - Intersects two atomics references using bitwise AND.
	Abit.difference/2 - Clears bits in the left-hand atomics reference that are set in the right-hand reference using bitwise AND NOT.
	Abit.symmetric_difference/2 - Computes the symmetric difference of two atomics references using bitwise XOR.
	Abit.invert/1 - Inverts all bits in a signed atomics reference using bitwise NOT.
	Abit.bit_position/1 - Returns a bit's position in an atomics array.
	Abit.bit_at/2 - Returns the bit at a given position in an atomics reference.
	Abit.set_bit_at/3 - Sets the bit at a given position in an atomics reference to 0 or 1.
	Abit.toggle_bit_at/2 - Toggles the bit at a given position in an atomics reference.
	Abit.clear/1 - Sets all elements in the atomics reference to 0.
	Abit.set_bits_count/1 - Returns the number of bits set to 1 in an atomics reference.
	Abit.hamming_distance/2 - Returns the bitwise Hamming distance between two atomics references.
	Abit.to_list/1 - Converts every integer in an atomics reference into a flat list of bits.

Abit.Atomics - utility functions for working with Erlang's :atomics
	Abit.Atomics.to_list/1 - Converts an :atomics reference to a list of integers.
	Abit.Atomics.member?/2 - Checks whether an integer is present in an :atomics reference.
	Abit.Atomics.serialize/1 - Serializes an :atomics reference into a binary.
	Abit.Atomics.deserialize/1 - Deserializes a binary into an :atomics reference.

Abit.Counter - use :atomics as an array of N-bit counters
	Abit.Counter.new/3 - Creates a new array of counters. Returns an %Abit.Counter{} struct.
	Abit.Counter.clear/1 - Sets all elements in the counter array to 0.
	Abit.Counter.get/2 - Returns the value of the counter at the given index.
	Abit.Counter.put/3 - Stores a value in the counter at the given index.
	Abit.Counter.add/3 - Adds an increment to the counter at the given index.
	Abit.Counter.member?/2 - Returns true if any counter has the given value, false otherwise.
	Abit.Counter.get_all_at_atomic/2 - Returns all counters packed into the atomics element at the given index.

Abit.Bitmask - helper functions for bitmasks
Population counts and Hamming distances cover only the lowest 64 bits. Indexed
operations can address higher bit positions, while to_list/2 uses its explicit
size argument.
	Abit.Bitmask.set_bits_count/1 - Returns the number of bits set to 1 in the given integer.
	Abit.Bitmask.bit_at/2 - Returns the bit at a given position in the given integer.
	Abit.Bitmask.set_bit_at/3 - Sets a bit in the given integer at the given position to a given bit (0 or 1).
	Abit.Bitmask.toggle_bit_at/2 - Toggles the bit at a given position in the given integer.
	Abit.Bitmask.hamming_distance/2 - Returns the bitwise Hamming distance between two integers.
	Abit.Bitmask.to_list/2 - Converts the given integer to a list of bits.

License
Abit is MIT licensed.


  

    Changelog for Abit

v1.0.0 - 2026-08-20
	Stability - Declared the existing public API stable for the first major release.
	Breaking - Raised the minimum supported versions to Elixir 1.14 and OTP 25.
	Performance - Reduced overhead in bit-array set operations, atomics membership checks, and packed-counter access.
	Fix - Added explicit validation and errors for malformed atomics serialization payloads.
	Tests - Added property-based coverage for bitmasks, atomics operations and serialization, and packed counters.
	Documentation - Updated installation instructions, package metadata, Erlang documentation links, and the 64-bit bitmask contract.

v0.4.0
	Feature - Added fast atomics resetting via Abit.clear/1 and Abit.Counter.clear/1.
	Feature - Added bit toggling via Abit.toggle_bit_at/2 and Abit.Bitmask.toggle_bit_at/2.
	Feature - Added the missing set operations: Abit.difference/2, Abit.symmetric_difference/2, and Abit.invert/1.
	Deprecation - Deprecated Abit.merge/2 in favor of Abit.union/2 to align with standard set theory terminology.

v0.3.3
	Feature - Added Abit.Atomics.serialize/1 and Abit.Atomics.deserialize/1.

v0.3.2
	Fix - Fixed a compile warning caused by using ^^^/2 in Abit.Counter.

v0.3.1
	Fix - Restored compatibility with Elixir 1.7 by avoiding Kernel.floor/1 and Kernel.ceil/1.

v0.3.0
	BREAKING - Removed Abit.Matrix and extracted it to matrax.

v0.2.4
	Feature - Implemented the Enumerable protocol for Abit.Counter.

v0.2.3
	Feature - Added add/3, exchange/3, compare_exchange/4, min/1, max/1, and other functions to Abit.Matrix.
	Feature - Implemented the Enumerable protocol for Abit.Matrix.
	Feature - Added Abit.Bitmask.to_list/2.
	Feature - Added Abit.to_list/1.

v0.2.2
	Feature - Added Abit.Matrix for working with atomics as an M x N matrix.

v0.2.1
	Performance - Improved the performance of functions in Abit and Abit.Bitmask.

v0.2.0
Abit
	BREAKING - Renamed set_bit/3 to set_bit_at/3 for consistency with the Abit.Bitmask API.

Abit.Counter
	BREAKING - Added the wrap_around option. Wraparound is now disabled by default.
	BREAKING - Replaced the custom signed and unsigned integer matching with the built-in implementation. Signed integers now wrap around as they do in Elixir.
	BREAKING - Changed the return value of put/3 and add/3 to {:ok, {index, final_value}}, or {:error, :value_out_of_bounds} when wrap_around is false and the value is out of bounds.



  

    LICENSE


# MIT License

Copyright (c) 2019 Barna Kovacs

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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Abit lets you use :atomics as a bit array or as an array of N-bit counters.
To learn more about :atomics, see the
Erlang atomics documentation.
The Abit module (this module) has functions to use :atomics as a bit array.
The bit array is zero-indexed.
The Abit.Counter module has functions to use :atomics as an array of N-bit
counters.
The functions in Abit.Atomics help you work with Erlang's :atomics.
The functions in Abit.Bitmask help you work with bitmasks.
Abit
iex> ref = :atomics.new(100, signed: false)
iex> Abit.bit_count(ref)
6400
iex> Abit.bit_at(ref, 0)
0
iex> Abit.set_bit_at(ref, 0, 1)
:ok
iex> Abit.bit_at(ref, 0)
1
Abit.Counter
iex> counter = %Abit.Counter{} = Abit.Counter.new(100, 16)
iex> Abit.Counter.get(counter, 0)
0
iex> Abit.Counter.put(counter, 0, 100)
{:ok, {0, 100}}
iex> Abit.Counter.add(counter, 0, 100)
{:ok, {0, 200}}
iex> Abit.Counter.member?(counter, 200)
true
Abit.Atomics
iex> ref = :atomics.new(3, signed: false)
iex> :atomics.put(ref, 1, 10)
iex> Abit.Atomics.to_list(ref)
[10, 0, 0]
Abit.Bitmask
iex> Abit.Bitmask.set_bits_count(3)
2
iex> Abit.Bitmask.bit_at(2, 0)
0
iex> Abit.Bitmask.bit_at(2, 1)
1

      


      
        Summary


  
    Functions
  


    
      
        bit_at(ref, bit_index)

      


        Returns the bit at bit_index in the atomics reference ref.



    


    
      
        bit_count(ref)

      


        Returns the total number of bits in the atomics reference ref.



    


    
      
        bit_position(bit_index)

      


        Returns the position of a bit in :atomics.



    


    
      
        clear(ref)

      


        Sets all elements in the given atomics reference ref to 0.



    


    
      
        difference(ref_a, ref_b)

      


        Computes the difference between ref_a and ref_b using bitwise AND NOT.



    


    
      
        hamming_distance(ref_l, ref_r)

      


        Returns the bitwise Hamming distance between the two
given :atomics references ref_l and ref_r.



    


    
      
        intersect(ref_a, ref_b)

      


        Intersects the atomics references ref_a and ref_b using bitwise AND.



    


    
      
        invert(ref)

      


        Inverts all bits in the signed atomics reference ref using bitwise NOT.



    


    
      
        set_bit_at(ref, bit_index, bit)

      


        Sets the bit at bit_index to bit in the atomics ref.



    


    
      
        set_bits_count(ref)

      


        Returns the number of bits set to 1 in the atomics array ref.



    


    
      
        symmetric_difference(ref_a, ref_b)

      


        Computes the symmetric difference of ref_a and ref_b using bitwise XOR.



    


    
      
        to_list(ref)

      


        Converts every integer in the atomics reference ref into a flat list of bits.



    


    
      
        toggle_bit_at(ref, bit_index)

      


        Toggles the bit at bit_index in the atomics ref.



    


    
      
        union(ref_a, ref_b)

      


        Combines the atomics references ref_a and ref_b using bitwise OR.



    





      


      
        Functions


        


  
    
      
    
    
      bit_at(ref, bit_index)



        
          
        

    

  


  

      

          @spec bit_at(reference(), non_neg_integer()) :: 0 | 1


      


Returns the bit at bit_index in the atomics reference ref.
Examples
iex> ref = :atomics.new(1, signed: false)
iex> ref |> :atomics.put(1, 3)
iex> Abit.bit_at(ref, 0)
1
iex> Abit.bit_at(ref, 1)
1
iex> Abit.bit_at(ref, 2)
0

  



  
    
      
    
    
      bit_count(ref)



        
          
        

    

  


  

      

          @spec bit_count(reference()) :: pos_integer()


      


Returns the total number of bits in the atomics reference ref.
Each element in an atomics reference is a 64-bit integer, so the total
number of bits is size * 64.
Examples
iex> ref = :atomics.new(1, signed: false)
iex> Abit.bit_count(ref)
64
iex> ref2 = :atomics.new(2, signed: false)
iex> Abit.bit_count(ref2)
128

  



  
    
      
    
    
      bit_position(bit_index)



        
          
        

    

  


  

      

          @spec bit_position(non_neg_integer()) :: {pos_integer(), non_neg_integer()}


      


Returns the position of a bit in :atomics.
Returns a two-element tuple containing:
	atomics_index - the index of the integer in atomics where the bit is located
	bit_index - the index of the bit in the integer

Examples
iex> Abit.bit_position(0)
{1, 0}
iex> Abit.bit_position(11)
{1, 11}
iex> Abit.bit_position(64)
{2, 0}

  



  
    
      
    
    
      clear(ref)


        (since 0.4.0)


        
          
        

    

  


  

      

          @spec clear(reference()) :: reference()


      


Sets all elements in the given atomics reference ref to 0.
Returns ref.
Examples
iex> ref = :atomics.new(10, signed: false)
iex> ref |> Abit.set_bit_at(0, 1)
iex> ref |> Abit.set_bit_at(64, 1)
iex> ref |> Abit.clear()
iex> ref |> Abit.set_bits_count()
0

  



  
    
      
    
    
      difference(ref_a, ref_b)


        (since 0.4.0)


        
          
        

    

  


  

      

          @spec difference(reference(), reference()) :: reference()


      


Computes the difference between ref_a and ref_b using bitwise AND NOT.
Clears the bits in ref_a that are set in ref_b.
Mutates and returns ref_a.
Raises ArgumentError if the references have different sizes.

  



  
    
      
    
    
      hamming_distance(ref_l, ref_r)



        
          
        

    

  


  

      

          @spec hamming_distance(reference(), reference()) :: non_neg_integer()


      


Returns the bitwise Hamming distance between the two
given :atomics references ref_l and ref_r.
Raises ArgumentError if the sizes of ref_l and ref_r are not equal.
Examples
iex> ref_l = :atomics.new(10, signed: false)
iex> ref_r = :atomics.new(10, signed: false)
iex> Abit.hamming_distance(ref_l, ref_r)
0
iex> ref_l |> :atomics.put(1, 7)
iex> Abit.hamming_distance(ref_l, ref_r)
3

  



  
    
      
    
    
      intersect(ref_a, ref_b)



        
          
        

    

  


  

      

          @spec intersect(reference(), reference()) :: reference()


      


Intersects the atomics references ref_a and ref_b using bitwise AND.
Mutates and returns ref_a.
Raises ArgumentError if the references have different sizes.

  



  
    
      
    
    
      invert(ref)


        (since 0.4.0)


        
          
        

    

  


  

      

          @spec invert(reference()) :: reference()


      


Inverts all bits in the signed atomics reference ref using bitwise NOT.
Mutates and returns ref.
Raises ArgumentError if ref is unsigned.

  



  
    
      
    
    
      set_bit_at(ref, bit_index, bit)



        
          
        

    

  


  

      

          @spec set_bit_at(reference(), non_neg_integer(), 0 | 1) :: :ok


      


Sets the bit at bit_index to bit in the atomics ref.
Returns :ok.
Examples
iex> ref = :atomics.new(1, signed: false)
iex> ref |> Abit.set_bit_at(0, 1)
iex> ref |> :atomics.get(1)
1
iex> ref |> Abit.set_bit_at(0, 0)
:ok
iex> ref |> :atomics.get(1)
0

  



  
    
      
    
    
      set_bits_count(ref)



        
          
        

    

  


  

      

          @spec set_bits_count(reference()) :: non_neg_integer()


      


Returns the number of bits set to 1 in the atomics array ref.
Examples
iex> ref = :atomics.new(1, signed: false)
iex> ref |> :atomics.put(1, 3)
iex> Abit.set_bits_count(ref)
2
iex> ref2 = :atomics.new(1, signed: false)
iex> Abit.set_bits_count(ref2)
0

  



  
    
      
    
    
      symmetric_difference(ref_a, ref_b)


        (since 0.4.0)


        
          
        

    

  


  

      

          @spec symmetric_difference(reference(), reference()) :: reference()


      


Computes the symmetric difference of ref_a and ref_b using bitwise XOR.
Mutates and returns ref_a.
Raises ArgumentError if the references have different sizes.

  



  
    
      
    
    
      to_list(ref)


        (since 0.2.3)


        
          
        

    

  


  

      

          @spec to_list(reference()) :: [0 | 1]


      


Converts every integer in the atomics reference ref into a flat list of bits.
Examples
ref = :atomics.new(10, signed: false)
ref |> Abit.to_list
[0, 0, 0, 0, 0, ...]

  



  
    
      
    
    
      toggle_bit_at(ref, bit_index)


        (since 0.4.0)


        
          
        

    

  


  

      

          @spec toggle_bit_at(reference(), non_neg_integer()) :: :ok


      


Toggles the bit at bit_index in the atomics ref.
Returns :ok.
Examples
iex> ref = :atomics.new(1, signed: false)
iex> ref |> :atomics.put(1, 1)
iex> ref |> Abit.toggle_bit_at(0)
:ok
iex> ref |> :atomics.get(1)
0
iex> ref |> Abit.toggle_bit_at(0)
iex> ref |> :atomics.get(1)
1

  



  
    
      
    
    
      union(ref_a, ref_b)



        
          
        

    

  


  

      

          @spec union(reference(), reference()) :: reference()


      


Combines the atomics references ref_a and ref_b using bitwise OR.
Mutates and returns ref_a.
Raises ArgumentError if the references have different sizes.

  


        

      


  

    
Abit.Atomics 
    



      
This module provides utility functions for working with Erlang's :atomics.

      


      
        Summary


  
    Functions
  


    
      
        deserialize(arg)

      


        Deserializes a binary into an :atomics reference.



    


    
      
        member?(atomics_ref, int)

      


        Checks whether an integer is present in the :atomics reference.



    


    
      
        serialize(atomics_ref)

      


        Serializes an :atomics reference into a binary.



    


    
      
        to_list(atomics_ref)

      


        Converts an :atomics reference to a list of integers.



    





      


      
        Functions


        


  
    
      
    
    
      deserialize(arg)


        (since 0.3.3)


        
          
        

    

  


  

      

          @spec deserialize(binary()) :: reference()


      


Deserializes a binary into an :atomics reference.
This function takes a binary that was previously serialized using serialize/1
and reconstructs an :atomics reference from it.
The first byte is a format tag: 0 for unsigned values or 1 for signed
values. It is followed by one or more big-endian 64-bit values. Other tags
are reserved for future formats.
Raises ArgumentError when the binary is empty, has an unknown format tag,
contains no values, or has a payload that is not aligned to 64-bit values.
Parameters
	binary - A binary containing the serialized :atomics data.

Returns
A reference to a new :atomics array containing the deserialized data.
Examples
iex> ref = :atomics.new(2, [])
iex> :atomics.put(ref, 1, 10)
iex> :atomics.put(ref, 2, -20)
iex> serialized = Abit.Atomics.serialize(ref)
iex> deserialized_ref = Abit.Atomics.deserialize(serialized)
iex> Abit.Atomics.to_list(deserialized_ref)
[10, -20]

  



  
    
      
    
    
      member?(atomics_ref, int)



        
          
        

    

  


  

      

          @spec member?(reference(), integer()) :: boolean()


      


Checks whether an integer is present in the :atomics reference.
This function checks whether the given integer matches any element in the
provided :atomics reference.
Parameters
	atomics_ref - A reference to an :atomics array.
	int - The integer to search for.

Returns
Returns true if the integer is found in the :atomics array, or false otherwise.
Examples
iex> ref = :atomics.new(3, signed: false)
iex> :atomics.put(ref, 1, 10)
iex> :atomics.put(ref, 2, 20)
iex> :atomics.put(ref, 3, 30)
iex> Abit.Atomics.member?(ref, 20)
true
iex> Abit.Atomics.member?(ref, 40)
false

  



  
    
      
    
    
      serialize(atomics_ref)


        (since 0.3.3)


        
          
        

    

  


  

      

          @spec serialize(reference()) :: binary()


      


Serializes an :atomics reference into a binary.
This function takes an :atomics reference and returns a binary in which each
64-bit integer is encoded in big-endian format.
Parameters
	atomics_ref - A reference to an :atomics array.

Returns
A binary containing the serialized :atomics data.
Examples
iex> ref = :atomics.new(2, signed: false)
iex> :atomics.put(ref, 1, 1)
iex> :atomics.put(ref, 2, 2)
iex> Abit.Atomics.serialize(ref)
<<0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 2>>

  



  
    
      
    
    
      to_list(atomics_ref)



        
          
        

    

  


  

      

          @spec to_list(reference()) :: [integer()]


      


Converts an :atomics reference to a list of integers.
This function takes an :atomics reference and returns a list containing
the value of each element.
Parameters
	atomics_ref - A reference to an :atomics array.

Returns
A list of integers representing the values stored in the :atomics array.
Examples
iex> ref = :atomics.new(3, signed: false)
iex> :atomics.put(ref, 1, 10)
iex> :atomics.put(ref, 2, 20)
iex> :atomics.put(ref, 3, 30)
iex> Abit.Atomics.to_list(ref)
[10, 20, 30]

  


        

      


  

    
Abit.Bitmask 
    



      
Functions for working with bits and integer bitmasks.
set_bits_count/1 and hamming_distance/2 treat integers as 64-bit
bitmasks: they inspect bits 0 through 63 and ignore higher bits. Negative
integers are interpreted using their lowest 64 two's-complement bits.
The indexed operations are not capped at 64 bits, and to_list/2 uses the
explicit size supplied by the caller.

      


      
        Summary


  
    Functions
  


    
      
        bit_at(integer, bit_index)

      


        Returns the bit at bit_index in the given integer.



    


    
      
        hamming_distance(int_l, int_r)

      


        Returns the bitwise Hamming distance between the
given integers int_l and int_r.



    


    
      
        set_bit_at(integer, bit_index, int)

      


        Sets the bit at bit_index in integer to bit.



    


    
      
        set_bits_count(int)

      


        Returns the count of bits set to 1 in the given integer int.



    


    
      
        to_list(integer, size)

      


        Converts the given integer to a list of bits.



    


    
      
        toggle_bit_at(integer, bit_index)

      


        Toggles the bit at bit_index in integer.



    





      


      
        Functions


        


  
    
      
    
    
      bit_at(integer, bit_index)



        
          
        

    

  


  

      

          @spec bit_at(integer(), non_neg_integer()) :: 0 | 1


      


Returns the bit at bit_index in the given integer.
Examples
iex> Abit.Bitmask.bit_at(2, 0)
0
iex> Abit.Bitmask.bit_at(2, 1)
1
iex> Abit.Bitmask.bit_at(1, 0)
1
iex> Abit.Bitmask.bit_at(0, 0)
0

  



  
    
      
    
    
      hamming_distance(int_l, int_r)



        
          
        

    

  


  

      

          @spec hamming_distance(integer(), integer()) :: non_neg_integer()


      


Returns the bitwise Hamming distance between the
given integers int_l and int_r.
The distance covers only the lowest 64 bits. Bits above bit 63 are ignored,
and negative integers are interpreted using their lowest 64
two's-complement bits.
Examples
iex> Abit.Bitmask.hamming_distance(1, 1)
0
iex> Abit.Bitmask.hamming_distance(1, 0)
1
iex> Abit.Bitmask.hamming_distance(1, 1023)
9
iex> Abit.Bitmask.hamming_distance(1, 1024)
2

  



  
    
      
    
    
      set_bit_at(integer, bit_index, int)



        
          
        

    

  


  

      

          @spec set_bit_at(integer(), non_neg_integer(), 0 | 1) :: integer()


      


Sets the bit at bit_index in integer to bit.
Examples
iex> Abit.Bitmask.set_bit_at(1, 0, 0)
0
iex> Abit.Bitmask.set_bit_at(0, 0, 1)
1
iex> Abit.Bitmask.set_bit_at(0, 2, 1)
4

  



  
    
      
    
    
      set_bits_count(int)



        
          
        

    

  


  

      

          @spec set_bits_count(integer()) :: non_neg_integer()


      


Returns the count of bits set to 1 in the given integer int.
Only the lowest 64 bits are counted. Bits above bit 63 are ignored, and
negative integers are interpreted using their lowest 64 two's-complement
bits.
Examples
iex> Abit.Bitmask.set_bits_count(3)
2
iex> Abit.Bitmask.set_bits_count(0)
0
iex> Abit.Bitmask.set_bits_count(1024)
1
iex> Abit.Bitmask.set_bits_count(1023)
10

  



  
    
      
    
    
      to_list(integer, size)


        (since 0.2.3)


        
          
        

    

  


  

      

          @spec to_list(integer(), pos_integer()) :: [0 | 1]


      


Converts the given integer to a list of bits.
size specifies the bitstring size to use before converting the integer
to a list.
Examples
iex> Abit.Bitmask.to_list(1, 1)
[1]
iex> Abit.Bitmask.to_list(1, 2)
[0, 1]
iex> Abit.Bitmask.to_list(214311324231232211111, 64)
[1, 0, 0, 1, 1, 1, 1, 0, 0, 0, 1, 0, 1, 0, 1, 0, 1, 1, 0, 0, 0, 1, 0, 1, 1, 1, 1, 0, 1, 0, 1, 1, 0, 0, 0, 1, 0, 0, 1, 0, 0, 0, 1, 0, 1, 0, 0, 1, 0, 1, 0, 0, 1, 0, 0, 0, 1, 0, 1, 0, 0, 1, 1, 1]

  



  
    
      
    
    
      toggle_bit_at(integer, bit_index)


        (since 0.4.0)


        
          
        

    

  


  

      

          @spec toggle_bit_at(integer(), non_neg_integer()) :: integer()


      


Toggles the bit at bit_index in integer.
Examples
iex> Abit.Bitmask.toggle_bit_at(1, 0)
0
iex> Abit.Bitmask.toggle_bit_at(0, 0)
1
iex> Abit.Bitmask.toggle_bit_at(1, 2)
5

  


        

      


  

    
Abit.Counter 
    



      
Uses :atomics as an array of counters with N bits per counter.
An :atomics reference stores an array of 64-bit integers.
Supported counter widths and value ranges:
bits | unsigned value range | signed value range
2    | 0..3                 | -2..1
4    | 0..15                | -8..7
8    | 0..255               | -128..127
16   | 0..65535             | -32768..32767
32   | 0..4294967295        | -2147483648..2147483647
If you need 64-bit counters, use
Erlang counters.
The :wrap_around option defaults to false, which is a safe default for
these small counters. When :wrap_around is false and an operation would
produce an out-of-bounds value, put/3 and add/3 return
{:error, :value_out_of_bounds} without changing the stored value.
While Erlang :atomics elements are 1-indexed, Abit.Counter counters are
0-indexed.
Enumerable protocol
Abit.Counter implements the Enumerable protocol, so all Enum functions can be used:
iex> c = Abit.Counter.new(1000, 16, signed: false)
iex> c |> Abit.Counter.put(700, 54321)
iex> c |> Enum.max()
54321
Examples
iex> c = Abit.Counter.new(1000, 8, signed: false)
iex> c |> Abit.Counter.put(0, 100)
{:ok, {0, 100}}
iex> c |> Abit.Counter.add(0, 100)
{:ok, {0, 200}}
iex> c |> Abit.Counter.add(0, 100)
{:error, :value_out_of_bounds}

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        add(counter, index, incr)

      


        Increments the value of the counter at index by incr.



    


    
      
        clear(counter)

      


        Sets all elements in the given counter array to 0.



    


    
      
        get(counter, index)

      


        Returns the value of the counter at index.



    


    
      
        get_all_at_atomic(counter, atomic_index)

      


        Returns all counters packed into the atomics element at index.



    


    
      
        member?(counter, int)

      


        Returns true if any counter has the value integer,
false otherwise.



    


    
      
        new(size, counters_bit_size, options \\ [])

      


        Returns a new %Abit.Counter{} struct.



    


    
      
        put(counter, index, value)

      


        Puts the value into the counter at index.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Abit.Counter{
  atomics_ref: reference(),
  counters_bit_size: 2 | 4 | 8 | 16 | 32,
  max: pos_integer(),
  min: integer(),
  signed: boolean(),
  size: pos_integer(),
  wrap_around: boolean()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      add(counter, index, incr)



        
          
        

    

  


  

      

          @spec add(t(), non_neg_integer(), integer()) ::
  {:ok, {non_neg_integer(), integer()}} | {:error, :value_out_of_bounds}


      


Increments the value of the counter at index by incr.
Returns {:ok, {index, final_value}}, or {:error, :value_out_of_bounds} if
wrap_around is false and the value is out of bounds.
Examples
iex> c = Abit.Counter.new(10, 8)
iex> c |> Abit.Counter.add(7, -12)
{:ok, {7, -12}}
iex> c |> Abit.Counter.add(7, 36)
{:ok, {7, 24}}
iex> c |> Abit.Counter.put(1, 1000)
{:error, :value_out_of_bounds}

  



  
    
      
    
    
      clear(counter)


        (since 0.4.0)


        
          
        

    

  


  

      

          @spec clear(t()) :: t()


      


Sets all elements in the given counter array to 0.
Returns counter.
Examples
iex> c = Abit.Counter.new(100, 8)
iex> c |> Abit.Counter.put(3, 70)
iex> c |> Abit.Counter.clear()
iex> c |> Abit.Counter.get(3)
0

  



  
    
      
    
    
      get(counter, index)



        
          
        

    

  


  

      

          @spec get(t(), non_neg_integer()) :: integer()


      


Returns the value of the counter at index.
Examples
iex> c = Abit.Counter.new(10, 8)
iex> c |> Abit.Counter.get(7)
0

  



  
    
      
    
    
      get_all_at_atomic(counter, atomic_index)


        (since 0.2.4)


        
          
        

    

  


  

      

          @spec get_all_at_atomic(t(), pos_integer()) :: [integer()]


      


Returns all counters packed into the atomics element at index.
Indices in :atomics are one-based.
Examples
iex> c = Abit.Counter.new(100, 8)
iex> c |> Abit.Counter.put(3, -70)
iex> c |> Abit.Counter.get_all_at_atomic(1)
[0, 0, 0, -70, 0, 0, 0, 0]

  



  
    
      
    
    
      member?(counter, int)


        (since 0.2.4)


        
          
        

    

  


  

      

          @spec member?(t(), integer()) :: boolean()


      


Returns true if any counter has the value integer,
false otherwise.
Examples
iex> c = Abit.Counter.new(100, 8)
iex> c |> Abit.Counter.member?(0)
true
iex> c |> Abit.Counter.member?(80)
false

  



    

  
    
      
    
    
      new(size, counters_bit_size, options \\ [])



        
          
        

    

  


  

      

          @spec new(non_neg_integer(), 2 | 4 | 8 | 16 | 32, keyword()) :: t()


      


Returns a new %Abit.Counter{} struct.
	size - the minimum number of counters. Counters fully fill the :atomics
array, so check the :size key in the returned %Abit.Counter{} for the exact count.
	counters_bit_size - how many bits a counter should use

Options
	:signed - whether to have signed or unsigned counters. Defaults to true.
	:wrap_around - whether counters should wrap around. Defaults to false.

Examples
Abit.Counter.new(100, 8) # minimum 100 counters; 8 bits signed
Abit.Counter.new(10_000, 16, signed: false) # minimum 10_000 counters; 16 bits unsigned
Abit.Counter.new(10_000, 16, wrap_around: false) # don't wrap around

  



  
    
      
    
    
      put(counter, index, value)



        
          
        

    

  


  

      

          @spec put(t(), non_neg_integer(), integer()) ::
  {:ok, {non_neg_integer(), integer()}} | {:error, :value_out_of_bounds}


      


Puts the value into the counter at index.
Returns {:ok, {index, final_value}}, or {:error, :value_out_of_bounds} if
wrap_around is false and the value is out of bounds.
Examples
iex> c = Abit.Counter.new(10, 8)
iex> c |> Abit.Counter.put(7, -12)
{:ok, {7, -12}}
iex> c |> Abit.Counter.get(7)
-12
iex> c |> Abit.Counter.put(7, 128)
{:error, :value_out_of_bounds}
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