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Cizen
Build highly concurrent, monitorable, and extensible applications
with a collection of automata.
"Cizen" means "Nature" in Japanese.<br />
/&#712;sizen/ 自然
Installation
First, add Cizen to your list of dependencies in mix.exs:
defp deps do
  [
    {:cizen, "~> 0.17.0"}
  ]
end
Then, run mix deps.get.
Documentation
API Reference: https://hexdocs.pm/cizen/
License
Copyright (c) 2018 Ryo33
Cizen is licensed under the MIT License.



  

Getting Started
Cizen is a library to build applications with automata and events.
For our getting started tutorial, we are going to create an automaton works like a stack.
The automaton will work like the following implementation with GenServer:
defmodule Stack do
  use GenServer

  @impl true
  def init(stack) do
    {:ok, stack}
  end

  @impl true
  def handle_call(:pop, _from, [item | tail]) do
    {:reply, item, tail}
  end

  @impl true
  def handle_cast({:push, item}, state) do
    {:noreply, [item | state]}
  end
end

GenServer.start_link(Stack, [:a], name: Stack)

item = GenServer.call(Stack, :pop)
IO.puts(item) # => :a

GenServer.cast(Stack, {:push, :b})

GenServer.cast(Stack, {:push, :c})

item = GenServer.call(Stack, :pop)
IO.puts(item) # => :c

item = GenServer.call(Stack, :pop)
IO.puts(item) # => :b
Define Events
At first, define two events, Push and Pop:
defmodule Push do
  defstruct [:item]
end

defmodule Pop do
  defstruct []

  use Cizen.Request
  defresponse Item, :pop_event_id do
    defstruct [:item, :pop_event_id]
  end
end
Push is an event to push an item to a stack,
and Pop is an event to pop an item from a stack.
To receive the popped item for a Pop event,
we made Pop requestive and define Pop.Item,
which is an event to return the popped item.
Define an Automaton
Next, we define an automaton which handles the Push and Pop.
defmodule Stack do
  use Cizen.Automaton
  defstruct [:stack]

  use Cizen.Effects # to use All, Subscribe, Receive, and Dispatch
  alias Cizen.Event
  alias Cizen.Filter

  @impl true
  def spawn(id, %__MODULE__{stack: stack}) do
    perform id, %All{effects: [
      %Subscribe{event_filter: Filter.new(
        fn %Event{body: %Push{}} -> true end
      )},
      %Subscribe{event_filter: Filter.new(
        fn %Event{body: %Pop{}} -> true end
      )}
    ]}

    stack # next state
  end

  @impl true
  def yield(id, stack) do
    event = perform id, %Receive{}

    case event.body do
      %Push{item: item} ->
        [item | stack] # next state

      %Pop{} ->
        [item | tail] = stack

        perform id, %Dispatch{
          body: %Pop.Item{item: item, pop_event_id: event.id}
        }

        tail # next state
    end
  end
end
There are two callbacks spawn/2 and yield/2,
and they'll called with the following lifecycle:
	First, Cizen.Automaton.spawn/2 is called with a struct on start.
	Then, Cizen.Automaton.yield/2 is repeatedly called with a state.

The first argument of the two callbacks is a saga ID, and we'll use it later in this guide.

Cizen.Automaton.perform/2 performs the given effect synchronously and returns the result of the effect.
See Effect for details.

The following code in spawn/2 subscribes two event types Push and Pop:
perform id, %All{effects: [
  %Subscribe{event_filter: Filter.new(
    fn %Event{body: %Push{}} -> true end
  )},
  %Subscribe{event_filter: Filter.new(
    fn %Event{body: %Pop{}} -> true end
  )}
]}
Based on the subscriptions, events are stored in a event queue, which all automata have,
and Receive effect dequeues the first event from the queue.
%Receive{} is the same as %Receive{event_filter: Filter.new(fn _ -> true end)},
and Filter.new(fn _ -> true end) returns an filter that matches with all events.
Actually, Receive effect dequeues the first event which matches with the given filter from the queue.

In the following code in yield/2, we assign event.id to :pop_event_id
to link the Pop.Item event with the received Pop event:
perform id, %Dispatch{
  body: %Pop.Item{item: item, pop_event_id: event.id}
}
Interact with Automata
Now, we can interact with the automaton and events like this:
defmodule Main do
  def main do
    use Cizen.Effectful
    use Cizen.Effects

    handle fn id ->
      # start stack
      perform id, %Start{
        saga: %Stack{stack: [:a]}
      }

      item_event = perform id, %Request{
        body: %Pop{}
      }
      %Pop.Item{item: item} = item_event.body
      IO.puts(item) # => a

      perform id, %Dispatch{
        body: %Push{item: :b}
      }

      perform id, %Dispatch{
        body: %Push{item: :c}
      }

      item_event = perform id, %Request{
        body: %Pop{}
      }
      %Pop.Item{item: item} = item_event.body
      IO.puts(item) # => c

      item_event = perform id, %Request{
        body: %Pop{}
      }
      %Pop.Item{item: item} = item_event.body
      IO.puts(item) # => b
    end
  end
end
Normally, Cizen.Automaton.perform/2 only works in automaton callbacks,
so we use Cizen.Effectful.handle/1 to interact with the automaton from outside of the automata world.
Multiple Stacks
Our code works well only with just one stack.
It's broken if we have multiple stacks because all stacks receive Push or Pop event when we dispatch.
To avoid it, let's introduce event body filters.
First, add :stack_id and definitions of event body filters in the events:
defmodule Push do
  defstruct [:stack_id, :item]
end

defmodule Pop do
  defstruct [:stack_id]

  use Cizen.Request
  defresponse Item, :pop_event_id do
    defstruct [:item, :pop_event_id]
  end
end
Next, use the filters on subscribe in Stack.spawn/2:
def spawn(id, %__MODULE__{stack: stack}) do
  perform id, %All{effects: [
    %Subscribe{event_filter: Filter.new(
      fn %Event{body: %Push{stack_id: stack_id}} ->
        stack_id == id
      end
    )},
    %Subscribe{event_filter: Filter.new(
      fn %Event{body: %Pop{stack_id: stack_id}} ->
        stack_id == id
      end
    )},
  ]}

  stack # next state
end
Finally, we can handle multiple stacks like this:
defmodule Main do
  def main do
    use Cizen.Effectful
    use Cizen.Effects

    handle fn id ->
      # start stack A
      stack_a = perform id, %Start{saga: %Stack{stack: []}}

      # start stack B
      stack_b = perform id, %Start{saga: %Stack{stack: []}}

      # push to the stack A
      perform id, %Dispatch{
        body: %Push{stack_id: stack_a, item: :a}
      }

      # push to the stack B
      perform id, %Dispatch{
        body: %Push{stack_id: stack_b, item: :b}
      }

      # push to the stack B
      perform id, %Dispatch{
        body: %Push{stack_id: stack_b, item: :c}
      }

      # pop from the stack A
      item_event = perform id, %Request{
        body: %Pop{stack_id: stack_a}
      }
      %Pop.Item{item: item} = item_event.body
      IO.puts(item) # => a

      # pop from the stack B
      item_event = perform id, %Request{
        body: %Pop{stack_id: stack_b}
      }
      %Pop.Item{item: item} = item_event.body
      IO.puts(item) # => c

      # pop from the stack B
      item_event = perform id, %Request{
        body: %Pop{stack_id: stack_b}
      }
      %Pop.Item{item: item} = item_event.body
      IO.puts(item) # => b
    end
  end
end



  

Event
Event Struct
A struct of Cizen.Event has the following four fields:
	:id an unique ID for the event.
	:body a struct.
	:source_saga_id a saga ID of the source of the event.
	:source_saga a saga struct the source of the event.

Creating a Event
You can create an event by using Cizen.Event.new/2 like this:
event = Cizen.Event.new(nil, %PushMessage{to: "user A"})
The first argument is the source saga ID or nil, and the second argument is the event body.
Dispatching Event
With Dispatcher
Cizen.Dispatcher.dispatch(
  Cizen.Event.new(nil, %PushMessage{to: "user A"})
)
With Dispatch Effect
use Cizen.Effectful
use Cizen.Effects

handle fn id ->
  dispatched_event = perform id, %Dispatch{
    body: %PushMessage{to: "user A"}
  }
end
Requestive Event
You can make your event requestive. See Cizen.Request.defresponse/3.



  

Filter
Cizen.Filter is a module to filter events for subscriptions.
See Cizen.Filter.



  

Saga
A saga is a process which handles events.
Saga Module and Saga Struct
A saga module is a module which implements Cizen.Saga behaviour and defines a struct.
We call the defined struct "saga struct" and use it for starting sagas and filtering events.
Example
defmodule SomeSaga do
  use Cizen.Saga
  defstruct [:some_field]

  @impl true
  def init(id, %__MODULE__{some_field: value}) do
    # Initialize and returns a next state
  end

  @impl true
  def handle_event(id, event, state) do
    # Handle events and returns a next state
  end
end
Start a Saga
With an Event
Cizen.Dispatcher.dispatch(Cizen.Event.new(nil, %Cizen.StartSaga{
  id: Cizen.SagaID.new(), saga: %SomeSaga{some_field: :some_value}
}))
With an Effect
use Cizen.Effectful
use Cizen.Effects

handle fn id ->
  started_saga_id = perform id, %Start{saga: %SomeSaga{some_field: :some_value}}
end
As a Part of a Supervision Tree
children = [
  %{
    id: :some_id,
    start: {Saga, :start_link, [%SomeSaga{some_field: :some_value}]}
  }
]
Supervisor.start_link(children, strategy: :one_for_one)
Automaton
Cizen.Automaton module is a saga framework that allows you to use effects in callbacks.
See Define an Automaton.



  

Effect
An effect is a struct which abstracts a collection of interactions with sagas.
Use Effect
You can use effects in a Automaton or a handle block.
You can create a handle block like this:
use Effectful # to use handle/1

handle fn id ->
  perform id, some_effect
end
Pre-defined Effects
Cizen has several pre-defined effects.
For convenience, you can alias all of them by;
use Cizen.Effects # aliases all effects.
or only specified effects:
use Cizen.Effects, only: [Subscribe, Receive, Dispatch]
Effects for Event
	Cizen.Effects.Subscribe subscribes events by the given filter.
	Cizen.Effects.Receive receives an event which fulfills the given filter.
	Cizen.Effects.Dispatch dispatches an event with the given body.
	Cizen.Effects.Request dispatches a requestive event and wait the response.

Effects for Saga
	Cizen.Effects.Start starts a saga by the given saga struct.
	Cizen.Effects.End ends a saga by its saga ID.
	Cizen.Effects.Fork forks a saga.
	Cizen.Effects.Monitor starts monitoring a saga.

Effects Combinators
	Cizen.Effects.All performs all given effects.
	Cizen.Effects.Chain chains the given effects and performs them sequencially.
	Cizen.Effects.Map maps the result of the given effect.
	Cizen.Effects.Race starts a race between the given effects.

Custom Effects
See Cizen.Effect.



  

Test
You can test Cizen applications with using Cizen.Test.
Saga Cleanup
With use Cizen.Test, all sagas started in a test are automatically cleaned up after the test exits.
Example
defmodule SomeTest do
  use ExUnit.Case
  use Cizen.Test

  test "start SomeSaga" do
    handle fn id ->
      # This saga will end after the test exits.
      perform id, %Start{
        saga: %SomeSaga{}
      }
    end
  end
end
Timeout
You can use Cizen.Test.assert_handle/1 and Cizen.Test.assert_perform/2 to assert that the given block/effect is finished/performed in the given timeout.
Example
defmodule SomeTest do
  use ExUnit.Case
  use Cizen.Test

  test "some test" do
    assert_handle fn id ->
      assert_perform id, %Start{
        saga: %SomeSaga{}
      }
    end
  end

  test "custom timeout" do
    assert_handle 100, fn id ->
      assert_perform 10, id, %Start{
        saga: %SomeSaga{}
      }
    end
  end
end



  

Channel
Channel is the mechanism that guarantees high extensibility for Cizen application.
The idea is that a channel interupting messages and rejects it or dispatches other events.
Messages are dispatched events for subscribers which use Cizen.Messenger for subscription.
You would say, "What's Messenger? I don't know." Don't worry! You already use it for your subscriptions through Cizen.Effects.Subscribe effect.
Define Channel
A channel is a saga, and its difference from other sagas is only the way of subscription, and Cizen.RegisterChannel is an event for that.
After the channel is registered, events are interupted and the channel saga receives Cizen.Channel.FeedMessage events.
To dispatch the interupted events to subscribers, you can dispatch Cizen.Channel.EmitMessage event.
Channel Chaining
You can also interupt Cizen.Channel.EmitMessage to chain channels.
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Cizen.Request.Timeout
    



      
An event to notify timeout.
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The request-response mediator saga.
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A event fired on resume
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  spawn(id, saga)
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end
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The effect behaviour.
Example
defmodule Repeat do
  use Cizen.Effect
  use Cizen.Effects, only: [Chain]
  defstruct [:count, :effect, :pid]
  @impl true
  def expand(id, %__MODULE__{count: count, effect: effect, pid: pid}) do
    effects =
      [effect]
      |> Stream.cycle()
      |> Enum.take(count)

    %Chain{
      effects: effects
    }
  end
end
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    listen_event_type(event_type)

  


    Listen the specific event type.
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      Link to this function
    
    dispatch(event)


      
       
       View Source
     


  


  

      Specs

      

          dispatch(Cizen.Event.t()) :: :ok


      


Dispatch the event.

  



  
    
      
      Link to this function
    
    listen(event_filter)


      
       
       View Source
     


  


  

Listen events with the given event filter.

  



  
    
      
      Link to this function
    
    listen(subscriber, event_filter)


      
       
       View Source
     


  


  

Listen events with the given event filter for the given saga ID.

  



  
    
      
      Link to this function
    
    listen_all()


      
       
       View Source
     


  


  

      Specs

      

          listen_all() :: :ok


      


Listen all events.

  



  
    
      
      Link to this function
    
    listen_event_type(event_type)


      
       
       View Source
     


  


  

      Specs

      

          listen_event_type(Cizen.EventType.t()) :: :ok


      


Listen the specific event type.

  


        

      



  

    
Cizen.Event
    



      
Helpers to handle events
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      Types
    


  
    body()

  





  
    t()

  





  


  
    
      Functions
    


  
    new(saga_id, body)

  





  
    type(event)
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      Link to this type
    
    body()


      
       
       View Source
     


  


  

      Specs

      

          body() :: struct()


      



  



  
    
      
      Link to this type
    
    t()


      
       
       View Source
     


  


  

      Specs

      

          t() :: %Cizen.Event{
  body: body(),
  id: Cizen.EventID.t(),
  source_saga: Cizen.Saga.t() | nil,
  source_saga_id: Cizen.SagaID.t() | nil
}
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      Link to this function
    
    new(saga_id, body)


      
       
       View Source
     


  


  

      Specs

      

          new(Cizen.SagaID.t() | nil, body()) :: t()


      



  



  
    
      
      Link to this function
    
    type(event)


      
       
       View Source
     


  


  

      Specs

      

          type(t()) :: Cizen.EventType.t()


      



  


        

      



  

    
Cizen.Filter
    



      
Creates a filter.
Basic
Filter.new(
  fn %Event{body: %SomeEvent{field: value}} ->
    value == :a
  end
)

Filter.new(
  fn %Event{body: %SomeEvent{field: :a}} -> true end
)

value = :a
Filter.new(
  fn %Event{body: %SomeEvent{field: ^value}} -> true end
)
With guard
Filter.new(
  fn %Event{source_saga_id: source} when not is_nil(source) -> true end
)
Matches all
Filter.new(fn _ -> true end)
Matches the specific type of struct
Filter.new(
  fn %Event{source_saga: %SomeSaga{}} -> true end
)
Compose filters
Filter.new(
  fn %Event{body: %SomeEvent{field: value}} ->
    Filter.match?(other_filter, value)
  end
)
Multiple filters
Filter.any([
  Filter.new(fn %Event{body: %Resolve{id: id}} -> id == "some id" end),
  Filter.new(fn %Event{body: %Reject{id: id}} -> id == "some id" end)
])
Multiple cases
Filter.new(fn
  %Event{body: %SomeEvent{field: :ignore}} -> false
  %Event{body: %SomeEvent{field: value}} -> true
end)
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      Types
    


  
    t()

  





  


  
    
      Functions
    


  
    all(filters)

  


    Joins the given filters with and.






  
    any(filters)

  


    Joins the given filters with or.






  
    eval(value, struct)

  





  
    match?(filter, struct)

  


    Checks whether the given struct matches or not.






  
    new(filter)

  


    Creates a filter with the given anonymous function.
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      Link to this type
    
    t()


      
       
       View Source
     


  


  

      Specs

      

          t() :: %Cizen.Filter{code: term()}
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      Link to this function
    
    all(filters)


      
       
       View Source
     


  


  

      Specs

      

          all([t()]) :: t()


      


Joins the given filters with and.

  



  
    
      
      Link to this function
    
    any(filters)


      
       
       View Source
     


  


  

      Specs

      

          any([t()]) :: t()


      


Joins the given filters with or.

  



  
    
      
      Link to this function
    
    eval(value, struct)


      
       
       View Source
     


  


  


  



  
    
      
      Link to this function
    
    match?(filter, struct)


      
       
       View Source
     


  


  

      Specs

      

          match?(t(), term()) :: boolean()


      


Checks whether the given struct matches or not.

  



  
    
      
      Link to this macro
    
    new(filter)


      
       
       View Source
     


      (macro)

  


  

Creates a filter with the given anonymous function.

  


        

      



  

    
Cizen.Effects
    



      
A convenience module to use effects.
use Cizen.Effects aliases all effects.
It alse aliases Map effect, but Elixir.Map's APIs are still available.
Alias all effects
use Cizen.Effects
Alias only specified effects
use Cizen.Effects, only: [Subscribe, Receive, Dispatch]

      





  

    
Cizen.Effects.All
    



      
An effect to perform multiple effects.
Returns the list of resolved values.
Example
  [result1, result2] = perform id, %All{
    effects: [effect1, effect2]
  }

      





  

    
Cizen.Effects.Chain
    



      
An effect to chain multiple effects.
Returns the list of resolved values.
If an element of the effects list is a function,
it called with results of resolved effects,
and its result is treated as the next effect.
Example
  [result1, result2, result3, result4] = perform id, %Chain{
    effects: [
      effect1,
      effect2,
      fn result1, result2 -> effect3 end,
      effect4
    ]
  }

      





  

    
Cizen.Effects.Dispatch
    



      
An effect to dispatch an event.
Returns the dispatched event.
Example
  event = perform id, %Dispatch{
    body: some_event_body
  }

      





  

    
Cizen.Effects.End
    



      
An effect to end a saga.
Returns the saga ID.
Example
saga_id = perform id, %End{
  saga_id: some_saga_id
}

      





  

    
Cizen.Effects.Fork
    



      
An effect to state an saga.
Returns the started saga ID.
Example
saga_id = perform id, %Fork{
  saga: some_saga_struct
}

      





  

    
Cizen.Effects.Map
    



      
An effect to transform the result of effect.
Returns the transformed result.
Example
perform id, %Map{
  effect: some_effect,
  transform: fn result -> transformed_result end
}

      





  

    
Cizen.Effects.Monitor
    



      
An effect to monitor a saga.
Returns an event filter for MonitorSaga.Down event.
Example
down_filter = perform id, %Monitor{
  saga_id: some_id
}

# Wait until the saga finishes.
perform(id, %Receive{
  event_filter: down_filter
}

      





  

    
Cizen.Effects.Race
    



      
An effect to run a race for the given effects.
Anonymous race
perform id, %Race{
  effects: [
    effect1,
    effect2
  ]
}
# If effect2 resolves faster than effect1 with :somevalue,
# the race returns the :somevalue
Named Race
perform id, %Race{
  effects: [
    effect1: effect1,
    effect2: effect2
  ]
}
# If effect2 resolves faster than effect1 with :somevalue,
# the race returns the {effect2: :somevalue}

      





  

    
Cizen.Effects.Receive
    



      
An effect to receive an event which the saga is received.
Returns the received event.
If the event_filter is omitted, this receives all events.
Example
perform id, %Subscribe{
  event_filter: Filter.new(fn %Event{body: %SomeEvent{}} -> true end)
}

perform id, %Receive{
  event_filter: Filter.new(fn %Event{body: %SomeEvent{}} -> true end)
}

      





  

    
Cizen.Effects.Request
    



      
An effect to request.
Returns the response event or timeout event.
When used, it accepts the following options:
	:body - requested event.
	:timeout - timeout for response (Defaults to 5000 milliseconds).

Example
response_or_timeout_event =
  perform id, %Effects.Request{
    body: some_request,
    timeout: 300
  }

      





  

    
Cizen.Effects.Resume
    



      
An effect to resume a saga.
Returns the resumed saga ID.
Example
^some_saga_id = perform id, %Resume{
  id: some_saga_id,
  saga: some_saga_struct,
  state: some_saga_state,
}

      





  

    
Cizen.Effects.Start
    



      
An effect to start a saga.
Returns the started saga ID.
Example
saga_id = perform id, %Start{
  saga: some_saga_struct
}

      





  

    
Cizen.Effects.Subscribe
    



      
An effect to subscribe messages.
Returns :ok.
Example
perform id, %Subscribe{
  event_filter: Filter.new(fn %Event{body: %SomeEvent{}} -> true end)
}

      





  

    
Cizen.Effects.HybridMap
    



      
Hybrid module of Elixir.Map and Cizen.Effects.Map
This module is used with Cizen.Effects.__using__/1 in order to avoid
conflict between Elixir.Map and Cizen.Effects.Map
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      Functions
    


  
    delete(a, b)

  


    See Map.delete/2.






  
    drop(a, b)

  


    See Map.drop/2.






  
    equal?(a, b)

  


    See Map.equal?/2.






  
    fetch(a, b)

  


    See Map.fetch/2.






  
    fetch!(a, b)

  


    See Map.fetch!/2.






  
    from_struct(a)

  


    See Map.from_struct/1.






  
    get(a, b)

  


    See Map.get/2.






  
    get(a, b, c)

  


    See Map.get/3.






  
    get_and_update(a, b, c)

  


    See Map.get_and_update/3.






  
    get_and_update!(a, b, c)

  


    See Map.get_and_update!/3.






  
    get_lazy(a, b, c)

  


    See Map.get_lazy/3.






  
    has_key?(a, b)

  


    See Map.has_key?/2.






  
    keys(a)

  


    See Map.keys/1.






  
    merge(a, b)

  


    See Map.merge/2.






  
    merge(a, b, c)

  


    See Map.merge/3.






  
    new()

  


    See Map.new/0.






  
    new(a)

  


    See Map.new/1.






  
    new(a, b)

  


    See Map.new/2.






  
    pop(a, b)

  


    See Map.pop/2.






  
    pop(a, b, c)

  


    See Map.pop/3.






  
    pop!(a, b)

  


    See Map.pop!/2.






  
    pop_lazy(a, b, c)

  


    See Map.pop_lazy/3.






  
    put(a, b, c)

  


    See Map.put/3.






  
    put_new(a, b, c)

  


    See Map.put_new/3.






  
    put_new_lazy(a, b, c)

  


    See Map.put_new_lazy/3.






  
    replace!(a, b, c)

  


    See Map.replace!/3.






  
    split(a, b)

  


    See Map.split/2.






  
    take(a, b)

  


    See Map.take/2.






  
    to_list(a)

  


    See Map.to_list/1.






  
    update(a, b, c, d)

  


    See Map.update/4.






  
    update!(a, b, c)

  


    See Map.update!/3.






  
    values(a)

  


    See Map.values/1.
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      Link to this function
    
    delete(a, b)
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See Map.delete/2.
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See Map.drop/2.
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See Map.equal?/2.
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See Map.fetch/2.
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See Map.fetch!/2.
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See Map.from_struct/1.
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See Map.get/2.
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See Map.get/3.
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See Map.get_and_update/3.
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    get_and_update!(a, b, c)
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See Map.get_and_update!/3.
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    get_lazy(a, b, c)
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See Map.get_lazy/3.
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    has_key?(a, b)
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See Map.has_key?/2.
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    keys(a)


      
       
       View Source
     


  


  

See Map.keys/1.

  



  
    
      
      Link to this function
    
    merge(a, b)
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See Map.merge/2.
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See Map.new/0.
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See Map.new/1.
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    new(a, b)
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See Map.new/2.
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See Map.pop/2.
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    pop(a, b, c)
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See Map.pop!/2.
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See Map.pop_lazy/3.
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See Map.put/3.
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See Map.put_new/3.
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    put_new_lazy(a, b, c)
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See Map.put_new_lazy/3.
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See Map.replace!/3.
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See Map.split/2.
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See Map.take/2.
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See Map.to_list/1.
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See Map.update/4.
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      Link to this function
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See Map.values/1.

  


        

      



  

    
Cizen.Effectful
    



      
Creates a block which can perform effects.
Example
use Cizen.Effectful

handle(fn id ->
  some_result = perform id, some_effect
  if some_result do
    perform id, other_effect
  end
end)
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    handle(func)
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      Link to this function
    
    handle(func)
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Cizen.Request behaviour
    



      
An event to request.
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    defresponse(module, key, list)

  


    Defines a response event.






  


  
    
      Callbacks
    


  
    response_event_filter(arg1)

  


    Returns event filters to subscribe the response of the given event.
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      Link to this macro
    
    defresponse(module, key, list)


      
       
       View Source
     


      (macro)

  


  

Defines a response event.

  
  Example


defmodule Request do
  defstruct [:value]
  use Cizen.Request
  defresponse Accept, :request_id do
    defstruct [:request_id, :value]
  end
  defresponse Reject, :request_id do
    defstruct [:request_id, :value]
  end
end

  


        

      

      
        
          
            
            Anchor for this section
          
Callbacks
        

        


  
    
      
      Link to this callback
    
    response_event_filter(arg1)


      
       
       View Source
     


  


  

      Specs

      

          response_event_filter(Cizen.Event.t()) :: Cizen.Filter.t()


      


Returns event filters to subscribe the response of the given event.

  


        

      



  

    
Cizen.Request.Response
    



      
An event to respond to a request.

      





  

    
Cizen.CizenSagaRegistry
    



      
The registry to store all sagas in Cizen.
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    get_pid(id)

  





  
    get_saga(id)

  





  
    start_link()
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      Link to this function
    
    get_pid(id)
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      Link to this function
    
    get_saga(id)
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      Link to this function
    
    start_link()
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Cizen.CrashLogger
    



      
A logger to log Saga.Crashed events.

      





  

    
Cizen.EndSaga
    



      
An event to end a saga.

      





  

    
Cizen.MonitorSaga
    



      
An event to start monitering a saga.

      





  

    
Cizen.MonitorSaga.Down
    



      
An event to tell the saga is down.

      





  

    
Cizen.ResumeSaga
    



      
An event to resume a saga.

      





  

    
Cizen.Saga behaviour
    



      
The saga behaviour
Example
defmodule SomeSaga do
  use Cizen.Saga
  defstruct []

  @impl true
  def init(_id, %__MODULE__{}) do
    saga
  end

  @impl true
  def handle_event(_id, _event, state) do
    state
  end
end
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    lifetime()

  





  
    state()

  





  
    t()

  





  


  
    
      Functions
    


  
    child_spec(init_arg)

  


    Returns a specification to start this module under a supervisor.






  
    end_saga(id)

  





  
    exit(id, reason, trace)

  





  
    fork(saga)

  


    Starts a saga which finishes when the current process exits.






  
    get_pid(saga_id)

  


    Returns the pid for the given saga ID.






  
    get_saga(saga_id)

  


    Returns the saga struct for the given saga ID.






  
    lazy_init()

  





  
    module(saga)

  


    Returns the module for a saga.






  
    resume(id, saga, state, lifetime \\ nil)

  


    Resumes a saga with the given state.






  
    send_to(id, message)

  





  
    start_link(saga)

  


    Starts a saga linked to the current process






  
    start_saga(id, saga, lifetime)

  





  


  
    
      Callbacks
    


  
    handle_event(arg1, arg2, state)

  


    Invoked when the saga receives an event.






  
    init(arg1, t)

  


    Invoked when the saga is started.
Saga.Started event will be dispatched after this callback.






  
    resume(arg1, t, state)

  


    Invoked when the saga is resumed.
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      Link to this type
    
    lifetime()
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      Specs

      

          lifetime() :: pid() | {atom(), node()} | atom() | nil
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    state()
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      Specs

      

          state() :: any()


      



  



  
    
      
      Link to this type
    
    t()


      
       
       View Source
     


  


  

      Specs

      

          t() :: struct()
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      Link to this function
    
    child_spec(init_arg)


      
       
       View Source
     


  


  

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

  



  
    
      
      Link to this function
    
    end_saga(id)
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      Link to this function
    
    exit(id, reason, trace)
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      Link to this function
    
    fork(saga)


      
       
       View Source
     


  


  

      Specs

      

          fork(t()) :: Cizen.SagaID.t()


      


Starts a saga which finishes when the current process exits.

  



  
    
      
      Link to this function
    
    get_pid(saga_id)
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      Specs

      

          get_pid(Cizen.SagaID.t()) :: {:ok, pid()} | :error


      


Returns the pid for the given saga ID.

  



  
    
      
      Link to this function
    
    get_saga(saga_id)
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      Specs

      

          get_saga(Cizen.SagaID.t()) :: {:ok, t()} | :error


      


Returns the saga struct for the given saga ID.
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    module(saga)
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      Specs

      

          module(t()) :: module()


      


Returns the module for a saga.

  



    

  
    
      
      Link to this function
    
    resume(id, saga, state, lifetime \\ nil)
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      Specs

      

          resume(Cizen.SagaID.t(), t(), state(), pid() | nil) :: GenServer.on_start()


      


Resumes a saga with the given state.

  



  
    
      
      Link to this function
    
    send_to(id, message)
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      Link to this function
    
    start_link(saga)


      
       
       View Source
     


  


  

      Specs

      

          start_link(t()) :: GenServer.on_start()


      


Starts a saga linked to the current process

  



  
    
      
      Link to this function
    
    start_saga(id, saga, lifetime)


      
       
       View Source
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      Link to this callback
    
    handle_event(arg1, arg2, state)


      
       
       View Source
     


  


  

      Specs

      

          handle_event(Cizen.SagaID.t(), Cizen.Event.t(), state()) :: state()


      


Invoked when the saga receives an event.
Returned value will be used as the next state to pass handle_event/3 callback.

  



  
    
      
      Link to this callback
    
    init(arg1, t)


      
       
       View Source
     


  


  

      Specs

      

          init(Cizen.SagaID.t(), t()) :: state()


      


Invoked when the saga is started.
Saga.Started event will be dispatched after this callback.
Returned value will be used as the next state to pass handle_event/3 callback.

  



  
    
      
      Link to this callback
    
    resume(arg1, t, state)


      
       
       View Source
     


  


  

      Specs

      

          resume(Cizen.SagaID.t(), t(), state()) :: state()


      


Invoked when the saga is resumed.
Returned value will be used as the next state to pass handle_event/3 callback.
This callback is predefined. The default implementation is here:
def resume(id, saga, state) do
  init(id, saga)
  state
end

  


        

      



  

    
Cizen.Saga.Crashed
    



      
A event fired on crash

      





  

    
Cizen.Saga.Ended
    



      
A event fired on end

      





  

    
Cizen.Saga.Finish
    



      
A event fired to finish

      





  

    
Cizen.Saga.Finished
    



      
A event fired on finish

      





  

    
Cizen.Saga.Started
    



      
A event fired on start

      





  

    
Cizen.SagaID
    



      
Each saga has a unique saga-id.

      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    
      Types
    


  
    t()

  





  


  
    
      Functions
    


  
    new()

  


    Create new saga id.






  


      


      
        
          
            
            Anchor for this section
          
Types
        

        


  
    
      
      Link to this type
    
    t()


      
       
       View Source
     


  


  

      Specs

      

          t() :: String.t()


      



  


        

      

      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    new()


      
       
       View Source
     


  


  

      Specs

      

          new() :: t()


      


Create new saga id.

  


        

      



  

    
Cizen.SagaMonitor
    



      
Monitors a saga and finishes when the saga finishes, crashes, or doesn't exists.

      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    
      Functions
    


  
    child_spec(init_arg)

  


    Returns a specification to start this module under a supervisor.






  
    start_link()

  





  


      


      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    child_spec(init_arg)


      
       
       View Source
     


  


  

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

  



  
    
      
      Link to this function
    
    start_link()


      
       
       View Source
     


  


  


  


        

      



  

    
Cizen.SagaRegistry
    



      
A key-value saga storage.
It works like Registry.

      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    
      Types
    


  
    dispatcher()

  





  
    entry()

  





  
    guards()

  





  
    key()

  





  
    registry()

  





  
    value()

  





  


  
    
      Functions
    


  
    child_spec(options)

  


    See Registry.child_spec/1.






  
    count(registry)

  


    See Registry.count/1.






  
    dispatch(registry, key, mfa_or_fun, opts \\ [])

  





  
    keys(registry, saga_id)

  





  
    lookup(registry, key)

  





  
    meta(registry, key)

  


    See Registry.meta/2.






  
    put_meta(registry, key, value)

  


    See Registry.put_meta/3.






  
    register(registry, saga_id, key, value)

  





  
    start_link(options)

  


    See Registry.start_link/1.






  
    unregister(registry, saga_id, key)

  





  
    update_value(registry, saga_id, key, callback)

  





  


      


      
        
          
            
            Anchor for this section
          
Types
        

        


  
    
      
      Link to this type
    
    dispatcher()


      
       
       View Source
     


  


  

      Specs

      

          dispatcher() :: ([entry()] -> term()) | {module(), atom(), [any()]}


      



  



  
    
      
      Link to this type
    
    entry()


      
       
       View Source
     


  


  

      Specs

      

          entry() :: {Cizen.SagaID.t(), value()}


      



  



  
    
      
      Link to this type
    
    guards()


      
       
       View Source
     


  


  

      Specs

      

          guards() :: Registry.guards()


      



  



  
    
      
      Link to this type
    
    key()


      
       
       View Source
     


  


  

      Specs

      

          key() :: Registry.key()


      



  



  
    
      
      Link to this type
    
    registry()


      
       
       View Source
     


  


  

      Specs

      

          registry() :: Registry.registry()


      



  



  
    
      
      Link to this type
    
    value()


      
       
       View Source
     


  


  

      Specs

      

          value() :: Registry.value()


      



  


        

      

      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    child_spec(options)


      
       
       View Source
     


  


  

See Registry.child_spec/1.

  



  
    
      
      Link to this function
    
    count(registry)


      
       
       View Source
     


  


  

See Registry.count/1.

  



    

  
    
      
      Link to this function
    
    dispatch(registry, key, mfa_or_fun, opts \\ [])


      
       
       View Source
     


  


  

      Specs

      

          dispatch(registry(), key(), dispatcher(), keyword()) :: :ok


      



  



  
    
      
      Link to this function
    
    keys(registry, saga_id)


      
       
       View Source
     


  


  

      Specs

      

          keys(registry(), Cizen.SagaID.t()) :: [value()]


      



  



  
    
      
      Link to this function
    
    lookup(registry, key)


      
       
       View Source
     


  


  

      Specs

      

          lookup(registry(), key()) :: [entry()]


      



  



  
    
      
      Link to this function
    
    meta(registry, key)


      
       
       View Source
     


  


  

See Registry.meta/2.

  



  
    
      
      Link to this function
    
    put_meta(registry, key, value)


      
       
       View Source
     


  


  

See Registry.put_meta/3.

  



  
    
      
      Link to this function
    
    register(registry, saga_id, key, value)


      
       
       View Source
     


  


  

      Specs

      

          register(registry(), Cizen.SagaID.t(), key(), value()) ::
  {:ok, pid()}
  | {:error, {:already_registered, Cizen.SagaID.t()}}
  | {:error, :no_saga}


      



  



  
    
      
      Link to this function
    
    start_link(options)


      
       
       View Source
     


  


  

See Registry.start_link/1.

  



  
    
      
      Link to this function
    
    unregister(registry, saga_id, key)


      
       
       View Source
     


  


  

      Specs

      

          unregister(registry(), Cizen.SagaID.t(), key()) :: :ok | {:error, :no_saga}


      



  



  
    
      
      Link to this function
    
    update_value(registry, saga_id, key, callback)


      
       
       View Source
     


  


  

      Specs

      

          update_value(registry(), Cizen.SagaID.t(), key(), (value() -> value())) ::
  {new_value :: term(), old_value :: term()} | {:error, :no_saga}


      



  


        

      



  

    
Cizen.StartSaga
    



      
An event to start a saga.

      





  

    
Cizen.SagaEnder
    



      
End a saga.

      





  

    
Cizen.SagaLauncher
    



      
The core module to launch automata.

      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    
      Functions
    


  
    child_spec(init_arg)

  


    Returns a specification to start this module under a supervisor.






  
    handle_event(arg1, atom)

  





  
    launch_saga(saga)

  


    Launch a saga synchronously.






  
    start_link()

  





  


      


      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    child_spec(init_arg)


      
       
       View Source
     


  


  

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

  



  
    
      
      Link to this function
    
    handle_event(arg1, atom)


      
       
       View Source
     


  


  


  



  
    
      
      Link to this function
    
    launch_saga(saga)


      
       
       View Source
     


  


  

      Specs

      

          launch_saga(Cizen.Saga.t()) :: Cizen.SagaID.t()


      


Launch a saga synchronously.

  



  
    
      
      Link to this function
    
    start_link()


      
       
       View Source
     


  


  


  


        

      



  

    
Cizen.SagaLauncher.LaunchSaga
    



      
The event to launch an saga.

      





  

    
Cizen.SagaLauncher.UnlaunchSaga
    



      
The event to unlaunch an saga.

      





  

    
Cizen.SagaResumer
    



      
Resume a saga.

      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    
      Functions
    


  
    child_spec(init_arg)

  


    Returns a specification to start this module under a supervisor.






  
    handle_event(resume_saga, atom)

  





  
    start_link()

  





  


      


      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    child_spec(init_arg)


      
       
       View Source
     


  


  

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

  



  
    
      
      Link to this function
    
    handle_event(resume_saga, atom)


      
       
       View Source
     


  


  


  



  
    
      
      Link to this function
    
    start_link()


      
       
       View Source
     


  


  


  


        

      



  

    
Cizen.SagaStarter
    



      
Start a saga.

      





  

    
Cizen.Test
    



      
Conveniences for testing Cizen.

      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    
      Functions
    


  
    assert_handle(timeout \\ 2000, func)

  


    Asserts that the block is finished in the given timeout.






  
    assert_perform(timeout \\ 100, id, effect)

  


    Asserts that the effect is performed in the given timeout.






  
    ensure_finished(id)

  


    Ensures the given saga is finished.






  


      


      
        
          
            
            Anchor for this section
          
Functions
        

        


    

  
    
      
      Link to this macro
    
    assert_handle(timeout \\ 2000, func)


      
       
       View Source
     


      (macro)

  


  

Asserts that the block is finished in the given timeout.
The default value of the timeout is 1000.

  



    

  
    
      
      Link to this macro
    
    assert_perform(timeout \\ 100, id, effect)


      
       
       View Source
     


      (macro)

  


  

Asserts that the effect is performed in the given timeout.
The default value of the timeout is 100.

  



  
    
      
      Link to this function
    
    ensure_finished(id)


      
       
       View Source
     


  


  

      Specs

      

          ensure_finished(Cizen.SagaID.t()) :: term()


      


Ensures the given saga is finished.
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