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Spark DSL extension for integrating Reactor with the BB robotics framework.
Installation
Add bb_reactor to your dependencies in mix.exs:
def deps do
  [
    {:bb_reactor, "~> 0.1"}
  ]
end
Usage
defmodule MyRobot.PickAndPlace do
  use Reactor, extensions: [BB.Reactor]

  input :pick_pose
  input :place_pose

  # Wait for robot to be ready
  wait_for_state :ready do
    states [:idle]
    timeout 5000
  end

  # Execute movement command
  command :approach do
    command :move_to_pose
    argument :target, input(:pick_pose)
    wait_for :ready
  end

  # Close gripper
  command :grip do
    command :close_gripper
    wait_for :approach
  end

  # Wait for force sensor event
  wait_for_event :gripped do
    path [:sensor, :force]
    timeout 2000
    wait_for :grip
  end

  # Move to place position with compensation
  command :retreat do
    command :move_to_pose
    argument :target, input(:place_pose)
    wait_for :gripped
    compensate :return_home
  end

  return :retreat
end

# Run the reactor
Reactor.run(MyRobot.PickAndPlace, inputs, %{private: %{bb_robot: MyRobot}})
Entities
command
Execute a BB command with safety handling and compensation support.
command :move do
  command :move_to_pose           # The BB command to execute
  argument :target, input(:pose)  # Arguments passed to the command
  timeout 30_000                  # Optional timeout (default: :infinity)
  compensate :return_home         # Optional compensation command for undo
end
wait_for_event
Wait for a PubSub event matching a pattern.
wait_for_event :force_detected do
  path [:sensor, :force_torque]   # PubSub path to subscribe to
  timeout 5000                    # Optional timeout
  message_types [ForceTorque]     # Optional: filter by message type
  filter &MyFilters.threshold?/1  # Optional: custom filter function
end
wait_for_state
Wait for the robot to reach a specific state.
wait_for_state :wait_for_idle do
  states [:idle]                  # Target states (any-of matching)
  timeout 5000                    # Optional timeout
end
Safety Integration
The BB.Reactor.Middleware.Safety middleware can be added to publish reactor errors as BB.Safety.HardwareError events on [:safety, :error]:
defmodule MyRobot.SafeReactor do
  use Reactor, extensions: [BB.Reactor]

  middlewares do
    middleware BB.Reactor.Middleware.Safety
  end

  # ... steps
end
This is a notification bridge - the middleware does not change safety state. Subscribers to [:safety, :error] can implement custom alerting or recovery (including calling BB.Safety.disarm/1 when appropriate). BB's own force-disarm path is driven by the topology supervisor's restart budget, not by reactor errors.
Documentation
	HexDocs
	BB Framework
	Reactor

License
Apache License 2.0


  

    Change Log

All notable changes to this project will be documented in this file.
See Conventional Commits for commit guidelines.
v0.2.3 (2026-05-17)
v0.2.2 (2026-05-15)
Improvements:
	Add basic igniter installer by James Harton

v0.2.1 (2026-02-08)
Bug Fixes:
	update for bb 0.15.0 compatibility by James Harton

	update TestRobot disarm command for bb 0.15.0 by James Harton


v0.2.0 (2026-01-08)
Features:
	add safety middleware and wait_for_state step by James Harton

	implement BB.Reactor DSL extension by James Harton


Bug Fixes:
	resolve flaky safety middleware test race condition by James Harton



  

    
BB.Reactor 
    



      
Spark DSL extension for integrating Reactor with BB robotics framework.
This extension provides command, wait_for_event, and wait_for_state
entities that simplify building robot operation sequences with proper safety
handling and compensation.
Usage
defmodule MyRobot.PickAndPlace do
  use Reactor, extensions: [BB.Reactor]

  input :pick_pose
  input :place_pose

  command :approach do
    command :move_to_pose
    argument :target, input(:pick_pose)
  end

  command :grip do
    command :close_gripper
    wait_for :approach
  end

  command :retreat do
    command :move_to_pose
    argument :target, input(:place_pose)
    wait_for :grip
    compensate :return_home
  end

  return :retreat
end
Running a Reactor
Reactors using this extension must be run with the robot module in context:
Reactor.run(MyRobot.PickAndPlace, inputs, %{private: %{bb_robot: MyRobot}})
Entities
	command - Execute a BB command with safety handling and compensation support
	wait_for_event - Wait for a PubSub event matching a pattern
	wait_for_state - Wait for the robot to reach a specific state


      




  

    
BB.Reactor.Context 
    



      
BB context for reactor execution.
This struct is injected into the reactor context by BB.Reactor.Middleware.Context
and made available to all steps as context.private.bb.
Fields
	:robot_module - The robot module (e.g., MyRobot)
	:robot - The static BB.Robot struct from robot_module.robot()
	:robot_state - The current robot state (:disarmed, :idle, :executing, etc.)
	:execution_id - Unique identifier for this reactor execution

Usage in Steps
def run(arguments, context, options) do
  bb = context.private.bb
  robot = bb.robot_module

  # Use robot module to invoke commands
  apply(robot, :move_to, [goal])
end
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        new(robot_module)

      


        Create a new BB context for a reactor execution.



    


    
      
        refresh_state(context)

      


        Refresh the robot state from the runtime.
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          @type t() :: %BB.Reactor.Context{
  execution_id: reference(),
  robot: BB.Robot.t(),
  robot_module: module(),
  robot_state: BB.Robot.Runtime.robot_state()
}
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          @spec new(module()) :: t()


      


Create a new BB context for a reactor execution.
Arguments
	robot_module - The robot module to use for this execution

Examples
iex> BB.Reactor.Context.new(MyRobot)
%BB.Reactor.Context{
  robot_module: MyRobot,
  robot: %BB.Robot{...},
  robot_state: :idle,
  execution_id: #Reference<...>
}
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          @spec refresh_state(t()) :: t()


      


Refresh the robot state from the runtime.
Call this to get the current robot state if it may have changed.

  


        

      


  

    
BB.Reactor.Dsl.Command 
    



      
DSL entity for executing BB commands in a Reactor.
The command entity wraps BB.Reactor.Step.Command with a cleaner syntax
and automatic dependency handling.
Example
command :move do
  command :move_to_pose
  argument :target, input(:target_pose)
  timeout 30_000
  compensate :return_home
end
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          @type t() :: %BB.Reactor.Dsl.Command{
  __identifier__: any(),
  __spark_metadata__: Spark.Dsl.Entity.spark_meta(),
  arguments: [Reactor.Dsl.Argument.t()],
  async?: boolean(),
  command: atom(),
  compensate: atom() | nil,
  description: String.t() | nil,
  guards: [Reactor.Dsl.Where.t() | Reactor.Dsl.Guard.t()],
  max_retries: non_neg_integer(),
  name: atom(),
  timeout: pos_integer() | :infinity,
  transform: nil | (any() -> any())
}


      



  


        

      


  

    
BB.Reactor.Dsl.WaitForEvent 
    



      
DSL entity for waiting for PubSub events in a Reactor.
The wait_for_event entity wraps BB.Reactor.Step.WaitForEvent with a
cleaner syntax for subscribing to and filtering BB.PubSub messages.
Example
wait_for_event :force_detected do
  path [:sensor, :force_torque]
  timeout 5000
  filter &MyFilters.force_threshold?/1
end
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          @type t() :: %BB.Reactor.Dsl.WaitForEvent{
  __identifier__: any(),
  __spark_metadata__: Spark.Dsl.Entity.spark_meta(),
  arguments: [Reactor.Dsl.Argument.t()],
  async?: boolean(),
  description: String.t() | nil,
  filter: (BB.Message.t() -> boolean()) | nil,
  guards: [Reactor.Dsl.Where.t() | Reactor.Dsl.Guard.t()],
  message_types: [module()],
  name: atom(),
  path: [atom()],
  timeout: pos_integer() | :infinity,
  transform: nil | (any() -> any())
}


      



  


        

      


  

    
BB.Reactor.Dsl.WaitForState 
    



      
DSL entity for waiting for robot states in a Reactor.
The wait_for_state entity wraps BB.Reactor.Step.WaitForState with a
cleaner syntax for waiting until the robot reaches a specific state.
Example
wait_for_state :wait_for_idle do
  states [:idle]
  timeout 5000
end
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          @type t() :: %BB.Reactor.Dsl.WaitForState{
  __identifier__: any(),
  __spark_metadata__: Spark.Dsl.Entity.spark_meta(),
  arguments: [Reactor.Dsl.Argument.t()],
  async?: boolean(),
  description: String.t() | nil,
  guards: [Reactor.Dsl.Where.t() | Reactor.Dsl.Guard.t()],
  name: atom(),
  states: [atom()],
  timeout: pos_integer() | :infinity,
  transform: nil | (any() -> any())
}


      



  


        

      


  

    
BB.Reactor.Middleware.Context 
    



      
Middleware that injects BB context into the reactor.
This middleware must be included in any reactor that uses BB steps. It creates
a BB.Reactor.Context and stores it in context.private.bb, making robot
information available to all steps.
Usage
Add to your reactor's middleware:
defmodule MyRobot.PickAndPlace do
  use Reactor, extensions: [BB.Reactor]

  # BB.Reactor extension automatically adds this middleware
  # ...
end
Or manually:
defmodule MyReactor do
  use Reactor

  middlewares do
    middleware {BB.Reactor.Middleware.Context, robot: MyRobot}
  end
end
Accessing Context in Steps
def run(arguments, context, options) do
  bb = context.private.bb

  # Access robot module
  robot = bb.robot_module

  # Access static robot struct
  links = bb.robot.links

  # Check current state
  if bb.robot_state == :idle do
    # ...
  end
end

      




  

    
BB.Reactor.Middleware.Safety 
    



      
Middleware that bridges reactor errors to the BB safety event stream.
When a reactor fails (returns an error), this middleware publishes the
error via BB.Safety.report_error/3. The result is a
BB.Safety.HardwareError message on [:safety, :error] that observers
(dashboards, alerting, custom recovery logic) can subscribe to.
This middleware does not disarm the robot or otherwise change safety
state. Escalation in BB happens through the supervision tree: if a process
crashes often enough to exhaust the topology supervisor's restart budget,
the safety controller force-disarms the robot. Reactor errors are
recovered at the saga level (compensation, retries) and do not crash
processes, so they will not trigger escalation on their own. If a
particular reactor failure warrants disarm, subscribe to [:safety, :error]
and call BB.Safety.disarm/1 explicitly.
This middleware is not automatically added by the BB.Reactor
extension - add it manually if you want reactor errors published as
hardware error events.
Usage
defmodule MyRobot.PickAndPlace do
  use Reactor, extensions: [BB.Reactor]

  middlewares do
    middleware BB.Reactor.Middleware.Safety
  end

  # ... steps
end
Safety State Changes Within Steps
Individual steps (like BB.Reactor.Step.Command) are responsible for
detecting safety state changes during execution and returning
{:halt, :safety_disarmed} when appropriate. This middleware only
publishes notifications for reactor-level errors.

      




  

    
BB.Reactor.Step.Command 
    



      
Reactor step that executes a BB command.
This step wraps BB.Command execution with process monitoring to detect
safety disarm events. When a command stops due to safety state change,
the step returns {:halt, :safety_disarmed} to stop the reactor.
Options
	:command - (required) The command name as an atom (e.g., :move_to)
	:timeout - Timeout in milliseconds (default: :infinity)
	:compensate - Command to run during undo (e.g., :return_home)

Result
Returns a BB.Reactor.Step.Command.Result struct containing:
	:command - The command name that was executed
	:goal - The goal map passed to the command
	:outcome - The result returned by the command
	:robot_module - The robot module used

Compensation (Undo)
If :compensate is specified and the reactor needs to roll back this step,
the compensation command is invoked with %{original: result} as its goal,
giving it access to the original command, goal, and outcome.
Safety Handling
The step monitors the command process. If the command exits with :disarmed
reason (due to safety state change), the step returns {:halt, :safety_disarmed}
which stops the reactor execution.

      




  

    
BB.Reactor.Step.Command.Result 
    



      
Structured result from command execution.
Contains all information needed for dependent steps and compensation.
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          @type t() :: %BB.Reactor.Step.Command.Result{
  command: atom(),
  goal: map(),
  outcome: term(),
  robot_module: module()
}


      



  


        

      


  

    
BB.Reactor.Step.WaitForEvent 
    



      
Reactor step that waits for a BB PubSub event.
This step subscribes to BB.PubSub and waits for a message matching the
specified path and optional filter function.
Options
	:path - (required) The PubSub path to subscribe to (e.g., [:sensor, :force])
	:timeout - Timeout in milliseconds (default: :infinity)
	:message_types - List of message payload modules to filter (default: [] for all)
	:filter - Optional function to filter messages: fn message -> boolean end

Result
Returns the matching BB.Message struct on success.
Examples
step :wait_for_force do
  impl {BB.Reactor.Step.WaitForEvent,
    path: [:sensor, :force_torque],
    timeout: 5000,
    filter: fn msg -> msg.payload.force > 10.0 end}
end

      




  

    
BB.Reactor.Step.WaitForState 
    



      
Reactor step that waits for a robot to reach a specific state.
This step checks the current robot state and, if not already in a target
state, subscribes to [:state_machine] events and waits for a transition
to one of the target states.
Options
	:states - (required) List of target states to wait for
	:timeout - Timeout in milliseconds (default: :infinity)

Result
Returns the state that was reached on success.
Examples
step :wait_for_idle do
  impl {BB.Reactor.Step.WaitForState, states: [:idle], timeout: 5000}
end

step :wait_for_ready do
  impl {BB.Reactor.Step.WaitForState, states: [:idle, :executing]}
end

      




  

    
BB.Reactor.TestRobot 
    



      
A minimal robot for testing bb_reactor.

      


      
        Summary


  
    Functions
  


    
      
        arm(goal \\ [])

      


        Execute the arm command.



    


    
      
        child_spec(opts \\ [])

      


        Returns a child specification for starting this robot under a supervisor.



    


    
      
        disarm(goal \\ [])

      


        Execute the disarm command.



    


    
      
        robot()

      


        Returns the optimised robot representation.



    


    
      
        start_link(opts \\ [])

      


        Starts the robot's supervision tree.



    


    
      
        test_compensate(goal \\ [])

      


        Execute the test_compensate command.



    


    
      
        test_fail(goal \\ [])

      


        Execute the test_fail command.



    


    
      
        test_slow(goal \\ [])

      


        Execute the test_slow command.



    


    
      
        test_succeed(goal \\ [])

      


        Execute the test_succeed command.
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      arm(goal \\ [])



        
          
        

    

  


  

      

          @spec arm(keyword()) :: {:ok, pid()} | {:error, term()}


      


Execute the arm command.
Returns
	{:ok, pid()} - Command started, use BB.Command.await/2 for the result
	{:error, term()} - Command could not be started

Example
{:ok, cmd} = arm(goal_args)
{:ok, result} = BB.Command.await(cmd)

  



    

  
    
      
    
    
      child_spec(opts \\ [])



        
          
        

    

  


  

      

          @spec child_spec(Keyword.t()) :: Supervisor.child_spec()


      


Returns a child specification for starting this robot under a supervisor.

  



    

  
    
      
    
    
      disarm(goal \\ [])



        
          
        

    

  


  

      

          @spec disarm(keyword()) :: {:ok, pid()} | {:error, term()}


      


Execute the disarm command.
Returns
	{:ok, pid()} - Command started, use BB.Command.await/2 for the result
	{:error, term()} - Command could not be started

Example
{:ok, cmd} = disarm(goal_args)
{:ok, result} = BB.Command.await(cmd)

  



  
    
      
    
    
      robot()



        
          
        

    

  


  

      

          @spec robot() :: BB.Robot.t()


      


Returns the optimised robot representation.
This struct is built at compile-time from the DSL definition and contains:
	All physical values converted to SI base units (floats)
	Flat maps for O(1) lookup of links, joints, sensors, and actuators
	Pre-computed topology metadata for efficient traversal

Examples
robot = Elixir.BB.Reactor.TestRobot.robot()
link = BB.Robot.get_link(robot, :base_link)
joint = BB.Robot.get_joint(robot, :shoulder)
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          @spec start_link(Keyword.t()) :: Supervisor.on_start()


      


Starts the robot's supervision tree.
Options
All options are passed through to sensor and actuator child processes.
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          @spec test_compensate(keyword()) :: {:ok, pid()} | {:error, term()}


      


Execute the test_compensate command.
Returns
	{:ok, pid()} - Command started, use BB.Command.await/2 for the result
	{:error, term()} - Command could not be started

Example
{:ok, cmd} = test_compensate(goal_args)
{:ok, result} = BB.Command.await(cmd)

  



    

  
    
      
    
    
      test_fail(goal \\ [])



        
          
        

    

  


  

      

          @spec test_fail(keyword()) :: {:ok, pid()} | {:error, term()}


      


Execute the test_fail command.
Returns
	{:ok, pid()} - Command started, use BB.Command.await/2 for the result
	{:error, term()} - Command could not be started

Example
{:ok, cmd} = test_fail(goal_args)
{:ok, result} = BB.Command.await(cmd)

  



    

  
    
      
    
    
      test_slow(goal \\ [])



        
          
        

    

  


  

      

          @spec test_slow(keyword()) :: {:ok, pid()} | {:error, term()}


      


Execute the test_slow command.
Returns
	{:ok, pid()} - Command started, use BB.Command.await/2 for the result
	{:error, term()} - Command could not be started

Example
{:ok, cmd} = test_slow(goal_args)
{:ok, result} = BB.Command.await(cmd)

  



    

  
    
      
    
    
      test_succeed(goal \\ [])



        
          
        

    

  


  

      

          @spec test_succeed(keyword()) :: {:ok, pid()} | {:error, term()}


      


Execute the test_succeed command.
Returns
	{:ok, pid()} - Command started, use BB.Command.await/2 for the result
	{:error, term()} - Command could not be started

Example
{:ok, cmd} = test_succeed(goal_args)
{:ok, result} = BB.Command.await(cmd)

  


        

      


  

    
mix bb_reactor.install 
    



      
Installs BB.Reactor into a project
Composes reactor.install and spark.install so that the Reactor formatter
rules and the Spark.Formatter plugin are both configured.
Example
mix igniter.install bb_reactor
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