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GenBatcher is a simple and lightweight batching utility for Elixir.
Installation
This package can be installed by adding :gen_batcher to your list of
dependencies in mix.exs:
def deps do
  [
    {:gen_batcher "~> 1.1.0"}
  ]
end
Documentation
For additional documentation, see HexDocs.
Usage
GenBatcher processes are easy to start and have a number of powerful
configuration options:
Child Spec Example
A GenBatcher can be started with a simple child spec:
opts = [
  name: :my_gen_batcher,
  flush_trigger: {:size, 3},
  batch_timeout: 30_000,
  handle_flush:
    fn items, _ ->
      items
      |> Enum.join(",")
      |> IO.puts()
    end
]

children = [
  {GenBatcher, opts}
]

Supervisor.start_link(children, strategy: :one_for_one)
Once started, items can be inserted into the GenBatcher:
GenBatcher.insert(:my_gen_batcher, "foo")
GenBatcher.insert(:my_gen_batcher, "bar")
And, once a flush condition has been met, a flush operation will be triggered:
GenBatcher.insert(:my_gen_batcher, "baz")
# Flush operation outputs "foo,bar,baz"

GenBatcher.insert(:my_gen_batcher, "foo")
# After 30 seconds pass...
# Flush operation outputs "foo"
Behaviour Example
A GenBatcher can also be started with any module that implements the
GenBatcher behaviour:
defmodule MyGenBatcher do
  use GenBatcher

  def start_link(opts \\ []) do
    GenBatcher.start_link(__MODULE__, opts)
  end

  @impl GenBatcher
  def handle_flush(items, _) do
    items
    |> Enum.join(",")
    |> IO.puts()
  end

  @impl GenBatcher
  def handle_insert(item, acc) do
    size = acc + byte_size(item)
    if size >= 9, do: :flush, else: {:cont, size}
  end

  @impl GenBatcher
  def initial_acc, do: 0
end
Again, items can be inserted into the GenBatcher once it starts:
GenBatcher.insert(MyGenBatcher, "foo")
GenBatcher.insert(MyGenBatcher, "bar")
And, again, a flush operation will be triggered once a flush condition is met:
GenBatcher.insert(MyGenBatcher, "baz")
# Flush operation outputs "foo,bar,baz"
Flushing
By default, flush operations are asynchronous to both the caller and the
GenBatcher partition. In practice, this is achieved by making use of the
Task.Supervisor module. However, this can be configured with the
:blocking_flush? option for GenBatcher.start_link/2. If set to true, the
partition process will perform the flush operation instead of delegating to a
Task. This can be useful for applying backpressure and ensuring the system
isn't completely flooded.
A GenBatcher with an extremely cheap flush operation might see a higher
throughput when utilizing blocking flushes but this is generally not the case.
Complex Flush Triggers
In general, a size condition and/or timeout condition is sufficient for most use
cases. However, GenBatcher also supports defining custom item-based flush
triggers. For example, these callbacks can be used to
trigger a flush based on byte size.
In cases where an item-based flush trigger is temporarily delayed (see
GenBatcher.insert_all/3), the GenBatcher.handle_insert/2 callback will not
be called again until after a flush operation is triggered. This means that the
accumulator term is guaranteed to be in a valid state whenever this callback is
invoked.
Partitioning
GenBatcher leverages Elixir's PartitionSupervisor in order to support
partitioning. All of a GenBatcher's partitions collect items and flush
independently.
By default, GenBatcher uses a round-robin partitioner when inserting items.
However, the partitioner can be overridden with the :partition_key option for
GenBatcher.insert/3 and GenBatcher.insert_all/3, allowing for custom
partitioning strategies.
All of a GenBatcher's partitions utilize the same flush conditions. This can
occasionally lead to bursts of flush operations being triggered at around the
same time. The GenBatcher.initial_acc/0 callback can be leveraged to
"jitter" item-based flush triggers in order to "desync" flush operations and
mitigate this issue. For example, the GenBatcher below enforces an absolute
maximum size of 1,000 items but randomly assigns each partition a maximum size
between 901 and 1,000 items:
defmodule MyJitteredGenBatcher do
  use GenBatcher

  def start_link(opts \\ []) do
    opts = Keyword.put(opts, :partitions, 5)
    GenBatcher.start_link(__MODULE__, opts)
  end

  @impl GenBatcher
  def handle_flush(items, _) do
    items
    |> Enum.join(",")
    |> IO.puts()
  end

  @impl GenBatcher
  def handle_insert(_, 1), do: :flush
  def handle_insert(_, acc), do: {:cont, acc - 1}

  @impl GenBatcher
  def initial_acc, do: 900 + :rand.uniform(100)
end
Shutdown
As long as a GenBatcher is shutdown gracefully, it's guaranteed to flush all
inserted items. The last flush operation for each partition is always performed
by the partition itself, regardless of the :blocking_flush? option provided to
GenBatcher.start_link/2.
By default, non-blocking flushes are given unlimited time to complete during
shutdown to ensure that data is not lost. However, if this behavior is not
desirable and data loss is acceptable, this can be managed with the :shutdown
option for GenBatcher.start_link/2.
ExBuffer
GenBatcher was created as a conceptual fork of the now-archived
ExBuffer package and is intended
to supersede it.
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All notable changes to this project will be documented in this file.
[1.1.0] - 2025-11-13
Changed
	Make item ordering in flush callback configurable
	Remove unnecessary process dictionary update in production environments

Links
	GitHub
	HexDocs

[1.0.0] - 2024-11-26
Changed
	Initial implementation

Links
	GitHub
	HexDocs
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A GenBatcher is a process that maintains a collection of items and performs
a user-defined flush operation on those items once an item-based condition is
met or a timeout is exceeded.
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        partition_info()

      


        Information about a GenBatcher partition.



    


    
      
        partition_key()

      


        A routing key used for selecting a GenBatcher partition.



    


    
      
        t()

      


        An identifier for a GenBatcher process.
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        handle_flush(items, info)

      


        The function invoked to flush a GenBatcher partition.



    


    
      
        handle_insert(item, acc)

      


        The function invoked when an item is inserted into a GenBatcher partition.



    


    
      
        initial_acc()

      


        The function invoked to generate the initial accumulator term/0.
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        dump(gen_batcher, opts \\ [])

      


        Dumps the contents of all partitions for the given GenBatcher to a nested
list, bypassing flush operations and refreshing the partitions.



    


    
      
        dump_partition(gen_batcher, partition_key, opts \\ [])

      


        Dumps the contents of the given GenBatcher partition to a list, bypassing a
flush operation and refreshing the partition.



    


    
      
        flush(gen_batcher, opts \\ [])

      


        Flushes all partitions for the given GenBatcher.



    


    
      
        flush_partition(gen_batcher, partition_key, opts \\ [])

      


        Flushes the given GenBatcher partition.



    


    
      
        info(gen_batcher, opts \\ [])

      


        Returns information for all partitions for the given GenBatcher.



    


    
      
        insert(gen_batcher, item, opts \\ [])

      


        Inserts an item into the given GenBatcher.



    


    
      
        insert_all(gen_batcher, items, opts \\ [])

      


        Inserts multiple items into the given GenBatcher and returns the number of
items inserted.



    


    
      
        partition_info(gen_batcher, partition_key, opts \\ [])

      


        Returns information for the given GenBatcher partition.



    


    
      
        start_link(arg)

      


        Starts a GenBatcher process linked to the current process.



    


    
      
        start_link(module, opts)

      


        Starts a GenBatcher process linked to the current process.
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          @type partition_info() :: GenBatcher.Partition.Info.t()


      


Information about a GenBatcher partition.
For additional details, see GenBatcher.Partition.Info.
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          @type partition_key() :: term()


      


A routing key used for selecting a GenBatcher partition.
For additional details, see PartitionSupervisor.
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          @type t() :: PartitionSupervisor.name()


      


An identifier for a GenBatcher process.
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          @callback handle_flush(items :: list(), info :: partition_info()) :: term()


      


The function invoked to flush a GenBatcher partition.
The first argument is a list/0 of inserted items and the second argument
is a partition_info/0 struct.
This callback can return any term/0 as the return value is disregarded.
This callback is required.

  



  
    
      
    
    
      handle_insert(item, acc)
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          @callback handle_insert(item :: term(), acc :: term()) :: {:cont, term()} | :flush


      


The function invoked when an item is inserted into a GenBatcher partition.
The first argument is the inserted term/0 and the second argument is the
accumulator term/0.
This callback should return an updated accumulator term/0 wrapped in a
:cont tuple to continue collecting items or :flush to trigger a flush.
This callback is optional and the default implementation always returns
{:cont, acc} where acc is the accumulator term/0.
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          @callback initial_acc() :: term()


      


The function invoked to generate the initial accumulator term/0.
The initial accumulator is refreshed with this callback after every flush
operation.
This callback is optional and the default implementation simply returns nil.
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          @spec dump(
  t(),
  keyword()
) :: [list()]


      


Dumps the contents of all partitions for the given GenBatcher to a nested
list, bypassing flush operations and refreshing the partitions.
The partitions' contents are returned in index order.
While this functionality may occasionally be desriable in a production
environment, it is intended to be used primarily for testing and debugging.
Options
A GenBatcher can be dumped with the following options:
	:timeout - An optional timeout/0 (in ms) for this operation.
Defaults to :infinity.
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          @spec dump_partition(t(), partition_key(), keyword()) :: list()


      


Dumps the contents of the given GenBatcher partition to a list, bypassing a
flush operation and refreshing the partition.
While this functionality may occasionally be desriable in a production
environment, it is intended to be used primarily for testing and debugging.
Options
A GenBatcher partition can be dumped with the following options:
	:timeout - An optional timeout/0 (in ms) for this operation.
Defaults to :infinity.
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          @spec flush(
  t(),
  keyword()
) :: :ok


      


Flushes all partitions for the given GenBatcher.
While this functionality may occasionally be desriable in a production
environment, it is intended to be used primarily for testing and debugging.
Options
A GenBatcher can be flushed with the following options:
	:async? - An optional boolean/0 denoting whether or not a partition
should be flushed asynchronously. Defaults to true.

	:concurrent? - An optional boolean/0 denoting whether or not
partitions should flush concurrently. Only relevant if :async? is
false and the given GenBatcher has more than 1 partition. Defaults to
true.

	:timeout - An optional timeout/0 (in ms) for this operation.
Defaults to :infinity.



  



    

  
    
      
    
    
      flush_partition(gen_batcher, partition_key, opts \\ [])



        
          
        

    

  


  

      

          @spec flush_partition(t(), partition_key(), keyword()) :: :ok


      


Flushes the given GenBatcher partition.
While this functionality may occasionally be desriable in a production
environment, it is intended to be used primarily for testing and debugging.
Options
A GenBatcher partition can be flushed with the following options:
	:async? - An optional boolean/0 denoting whether or not the
partition should be flushed asynchronously. Defaults to true.

	:timeout - An optional timeout/0 (in ms) for this operation.
Defaults to :infinity.
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          @spec info(
  t(),
  keyword()
) :: [partition_info()]


      


Returns information for all partitions for the given GenBatcher.
The partition_info/0 structs are returned in index order.
While this functionality may occasionally be desriable in a production
environment, it is intended to be used primarily for testing and debugging.
Options
Information about a GenBatcher can be retrieved with the following options:
	:timeout - An optional timeout/0 (in ms) for this operation.
Defaults to :infinity.
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          @spec insert(t(), term(), keyword()) :: :ok


      


Inserts an item into the given GenBatcher.
Warning
When inserting multiple items into an GenBatcher, using insert_all/3 is
far more efficient than inserting each item individually.
Options
An item can be inserted into a GenBatcher with the following options:
	:partition_key - An optional partition_key/0 denoting which
partition to insert the item into. If not specified, the partition is
decided by the round-robin partitioner.

	:timeout - An optional timeout/0 (in ms) for this operation.
Defaults to :infinity.
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          @spec insert_all(t(), Enumerable.t(), keyword()) :: non_neg_integer()


      


Inserts multiple items into the given GenBatcher and returns the number of
items inserted.
All of the given items are inserted into the same partition.
Options
Items can be inserted into a GenBatcher with the following options:
	:partition_key - An optional partition_key/0 denoting which
partition to insert the items into. If not specified, the partition is
decided by the round-robin partitioner.

	:safe? - An optional boolean/0 denoting whether or not to flush
immediately after a flush condition is met. If true and a flush
condition is met, a flush is triggered before inserting the remaining
items. Otherwise, a flush is triggered once all items have been
inserted. This can improve throughput at the cost of allowing otherwise
impossible batches. Only relevant if a flush would be triggered before all
items are inserted. Defaults to true.

	:timeout - An optional timeout/0 (in ms) for this operation.
Defaults to :infinity.
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          @spec partition_info(t(), partition_key(), keyword()) :: partition_info()


      


Returns information for the given GenBatcher partition.
While this functionality may occasionally be desriable in a production
environment, it is intended to be used primarily for testing and debugging.
Options
Information about a GenBatcher partition can be retrieved with the following
options:
	:timeout - An optional timeout/0 (in ms) for this operation.
Defaults to :infinity.
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          @spec start_link(module() | keyword()) :: Supervisor.on_start()


      


Starts a GenBatcher process linked to the current process.
For more information, see start_link/2.
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          @spec start_link(
  module() | nil,
  keyword()
) :: Supervisor.on_start()


      


Starts a GenBatcher process linked to the current process.
A GenBatcher can be started with a module/0 that implements the
GenBatcher behaviour, an opts keyword/0, or a combination of the two.
Options
A GenBatcher can be started with the following options:
	:batch_timeout - An optional timeout/0 denoting the maximum amount
of time (in ms) allowed between flushes. Defaults to :infinity.

	:blocking_flush? - An optional boolean/0 denoting whether or not a
flush should block a partition process. This can be useful for applying
backpressure. Defaults to false.

	:flush_empty? - An optional boolean/0 denoting whether or not an
empty partition should be flushed. Defaults to false.

	:flush_meta - An optional term/0 to be included in
partition_info/0 structs. Defaults to nil.

	:flush_trigger - An optional specification for an item-based flush
condition that can take any of the following forms:
	{:size, max_size} where max_size is a pos_integer/0 denoting the
maximum number of items allowed in a partition before a flush is
triggered.

	{:static_custom, init_acc, handle_insert} where init_acc is a
term/0 used as the inital accumulator and handle_insert is a
function invoked when an item is inserted into a partition. For more
information, see handle_insert/2.

	{:dynamic_custom, init_acc_fun, handle_insert} where init_acc_fun is
a function invoked to generate an initial accumulator and
handle_insert is a function invoked when an item is inserted into a
partition. For more information about these functions, see
initial_acc/0 and handle_insert/2 respectively.


If a module/0 is provided and :flush_trigger is not explicitly
specified, {:dynamic_custom, init_acc_fun, handle_insert} will be used
where init_acc_fun and handle_insert are that module's initial_acc/0
and handle_insert/2 implementations respectively.
If :flush_trigger is not specified and a module/0 is not provided,
the GenBatcher will not have an item-based flush condition (meaning that
inserting items will never trigger a flush).

	:handle_flush - A function invoked to flush a partition. For more
information, see handle_flush/2. When a t:module is provided, this
field will be overridden by that module's handle_flush/2
implementation. If a module/0 is not provided, :handle_flush is
required.

	:name - An optional identifier for a GenBatcher. For more information,
see t/0. If a module/0 is provided, that module's name will be
used unless otherwise specified. Defaults to GenBatcher.

	:ordering - An optional ordering scheme (:fifo or :lifo) for
buffered items. Defaults to :fifo. If the ordering of items is
unimportant for a flush operation, :lifo is slightly more efficient.

	:partitions - An optional pos_integer/0 denoting the number of
partitions. Defaults to 1. For more information, see
Partitioning.

	:shutdown - An optional timeout/0 denoting the maximum amount of
time (in ms) to allow flushes to finish on shutdown or :brutal_kill if
flushes should be stopped immediately. Defaults to :infinity. For more
information, see Shutdown.
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Defines a GenBatcher.Partition.Info struct that is returned and used by
various GenBatcher functions and callbacks.
The following fields are public:
	batch_duration - The time (in ms) that the partition's current batch has
been accumulating items.

	batch_size - The number of items in the partition's current batch.

	flush_meta - The GenBatcher :flush_meta.

	partition - The partition's index.
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        Information about a GenBatcher partition.
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          @type t() :: %GenBatcher.Partition.Info{
  :batch_duration => non_neg_integer(),
  :batch_size => non_neg_integer(),
  :flush_meta => term(),
  :partition => non_neg_integer(),
  optional(atom()) => term()
}


      


Information about a GenBatcher partition.
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