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    Gamepad

Reads the game controllers attached to the machine and hands their events to any
process or function. No dependency on a UI framework: a terminal app, a Phoenix
channel, a Nerves device or a test can all take a pad the same way.
{:ok, _pid} = Gamepad.start_link(sink: self())

receive do
  {:gamepad, %{type: :button, button: :a, pressed: true}} -> :jump
  {:gamepad, %{type: :axis, axis: :left_x, value: value}} -> steer(value)
end
Installation
def deps do
  [{:gamepad, "~> 0.1"}]
end
Events are maps in one shape whatever the hardware — buttons and axes carry Xbox
layout names (:a, :b, :left_bumper, :dpad_up, :left_x, :right_trigger, …),
sticks run from -1.0 (left or up) to 1.0, triggers from 0.0 to 1.0, and a
controller connecting or leaving is an event too. Gamepad.Wire lists them.
Platforms
	OS	Reader	Build
	Linux	/dev/input/js*, read directly and decoded in Elixir	none
	macOS	priv/gamepad_helper, Swift on GameController.framework	mix compile, when swiftc is present
	Windows	priv/gamepad_helper.exe, C on XInput	mix compile, with the Visual Studio Build Tools (cl and nmake) that elixir_make needs on Windows anyway
	Browser	priv/static/gamepad.js, the page's Gamepad API	none

On Linux the device files must be readable by the user, which distributions usually
grant to the input group or to everyone. On macOS the helper sees every controller
macOS itself supports over Bluetooth or USB. Gamepad.available?/0 says whether the
machine has a reader; without one start_link/1 returns :ignore.
In a browser
gamepad.js speaks the same line protocol to a page's own JavaScript, so a server
reads a browser's controllers with the same Gamepad.Wire.parse/1 it reads a helper's
lines with. Serve it from Gamepad.browser_script/0 and watch it:
<script src="/gamepad.js"></script>
<script>
  var reader = Gamepad.watch(function (line) { socket.push("pad", { line: line }) });
</script>
Every controller the page sees becomes device, button, axis and gone lines as
they change, standard-mapping buttons and axes named as the wire names them and the
triggers as axes. Gamepad.watch(sink, { every: 16 }) polls on a timer instead of
every animation frame; reader.stop() ends it; Gamepad.available() says whether the
page has the API. A page may also keep the lines to itself and map them to actions
locally.
Options
Gamepad.start_link/1 takes:
	:sink - required. A pid, sent {:gamepad, event} for each event, or a
one-argument function called with each event
	:source - a reader in place of the detected one, which Gamepad.source/0
returns: {:helper, path} runs any program that writes Gamepad.Wire lines, and
{:linux, glob} reads the joystick device files matching glob

It returns :ignore when the machine has no reader. Under a supervisor:
children = [
  {Gamepad, sink: &MyGame.Input.controller_event/1}
]

Supervisor.start_link(children, strategy: :one_for_one)
With Drafter
A Drafter app on drafter 0.5 or later declares use Drafter.App, controller: true and
adds :gamepad to its deps; Drafter starts the reader for the local terminal session
and delivers the events to handle_event/2 as {:controller, event}.


  

    Changelog

[Unreleased]
Added
	Gamepad.start_link/1: starts a reader that sends each controller event to a :sink, either a pid (sent {:gamepad, event}) or a one-argument function. :source overrides the detected reader: {:helper, path} runs any program that writes Gamepad.Wire lines, and {:linux, glob} reads the joystick device files matching glob. Returns :ignore when the machine has no reader.
	Gamepad.available?/0 and Gamepad.source/0: whether a reader exists and which one (:linux, {:helper, path} or nil).
	Gamepad.Wire: the line protocol (device, gone, button, axis) and parse/1, which turns a line into an event map — :connected, :disconnected, :button with pressed, :axis with value — or nil. Buttons and axes use Xbox layout names, listed by buttons/0 and axes/0. Sticks run -1.0..1.0, triggers 0.0..1.0.
	Linux reader: /dev/input/js* read directly and decoded by Gamepad.Linux (devices/0,1, which takes the glob to list, and decode/2); new device files are picked up every two seconds. The device files must be readable by the user.
	macOS reader: priv/gamepad_helper, built from c_src/gamepad_helper.swift on GameController.framework by mix compile when swiftc is on PATH. Without swiftc the build skips it and start_link/1 returns :ignore.
	Windows reader: priv/gamepad_helper.exe, built from c_src/gamepad_helper_win.c on XInput by mix compile through Makefile.win. Requires the Visual Studio Build Tools (cl and nmake).
	Browser reader: priv/static/gamepad.js, whose Gamepad.watch(sink, options) polls a page's Gamepad API and calls sink with one Gamepad.Wire line per change. options.every polls on a millisecond timer instead of every animation frame, stop() on the returned handle ends it, and Gamepad.available() reports whether the page has the API. Gamepad.browser_script/0 returns the file's path for serving.

Fixed
	The macOS and Windows helpers exit when the program reading them closes their
input, as it does on exiting or crashing. They kept running, one more for every
run of the program.
	On Linux the device readers run inside the VM and end with it.



  

    
Gamepad 
    



      
Reads the game controllers attached to this machine and hands their events to a
process or a function.
{:ok, _pid} = Gamepad.start_link(sink: self())
receive do
  {:gamepad, %{type: :button, button: :a, pressed: true}} -> :jump
end
Events are the maps Gamepad.Wire describes: a controller connecting or going away,
a button pressed or released, an axis moving, with buttons and axes named in the
Xbox layout whatever the hardware. A pid sink receives each as {:gamepad, event};
a function sink is called with the event.
What reads the hardware depends on the operating system:
	Linux — /dev/input/js* is read inside the VM, one Gamepad.Linux.Reader
process per device file, linked to the reader and decoded by Gamepad.Linux.
New device files are looked for every two seconds. The files must be readable
by the user; distributions usually grant that to the input group or to
everyone
	macOS — priv/gamepad_helper, a Swift program on GameController.framework that
mix compile builds when swiftc is present; it names every controller macOS
itself supports over Bluetooth or USB
	Windows — priv/gamepad_helper.exe, a C program on XInput that mix compile
builds through Makefile.win with the Visual Studio Build Tools

A helper is a port the reader owns; it exits once the port closes, which happens
when the reader stops, crashes, or its VM goes.
With no reader on the machine — a Linux box with no device files, a macOS build
without the helper — start_link/1 returns :ignore. available?/0 says
beforehand whether one exists.
A browser is read the same way by priv/static/gamepad.js (browser_script/0
gives the path to serve it from): Gamepad.watch(sink, options) polls the page's
Gamepad API and calls sink with one Gamepad.Wire line per change, buttons and
axes in the standard mapping named as the wire names them, triggers as axes;
options.every polls every that many milliseconds instead of every animation
frame; the handle's stop() ends it, sending gone for every controller.
Gamepad.available() says whether the page has the API at all. A server given
those lines reads them with Gamepad.Wire.parse/1.
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    Types
  


    
      
        sink()

      


        Where events go: a process, sent {:gamepad, event}, or a function of the event.



    





  
    Functions
  


    
      
        available?()

      


        Whether this machine has a way to read controllers at all.



    


    
      
        browser_script()

      


        The path of gamepad.js, the reader a browser page runs.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        source()

      


        The reader this machine would use: :linux, {:helper, path}, or nil.



    


    
      
        start_link(opts)

      


        Starts the reader.
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          @type sink() :: pid() | (Gamepad.Wire.event() -> any())


      


Where events go: a process, sent {:gamepad, event}, or a function of the event.

  


        

      

      
        Functions


        


  
    
      
    
    
      available?()



        
          
        

    

  


  

      

          @spec available?() :: boolean()


      


Whether this machine has a way to read controllers at all.

  



  
    
      
    
    
      browser_script()



        
          
        

    

  


  

      

          @spec browser_script() :: Path.t()


      


The path of gamepad.js, the reader a browser page runs.

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      source()



        
          
        

    

  


  

      

          @spec source() :: :linux | {:linux, String.t()} | {:helper, Path.t()} | nil


      


The reader this machine would use: :linux, {:helper, path}, or nil.
:linux is answered on Linux whether or not a controller is plugged in, since one
may be plugged in later.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start() | :ignore


      


Starts the reader.
Options
	:sink — required; a pid, sent {:gamepad, event} for each event, or a
one-argument function called with each event
	:source — a reader in place of the detected one, as source/0 returns it; a
{:helper, path} runs any program speaking the Gamepad.Wire protocol, and a
{:linux, glob} reads the joystick device files matching glob

Returns :ignore when there is no reader.

  


        

      


  

    
Gamepad.Linux 
    



      
Decodes the Linux joystick interface, /dev/input/js*, into controller events.
Each device file yields 8-byte js_event records — time, value, type, number — which
decode/2 turns into Gamepad.Wire event maps. Buttons and axes are named by
the layout the kernel's xpad driver reports for Xbox-style controllers, which most
gamepads follow: buttons 0–10 are A, B, X, Y, the bumpers, Back, Start, Guide and the
stick clicks; axes 0–5 are the sticks and triggers, and axes 6 and 7 are the d-pad,
which comes out as d-pad button presses.
devices/1 lists the device files present; Gamepad reads each one and
watches for new ones.
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    Functions
  


    
      
        decode(binary, device)

      


        The events in binary for controller device, and the bytes left over from an
incomplete record.



    


    
      
        devices(glob \\ "/dev/input/js*")

      


        The device files matching glob (default the joystick devices, /dev/input/js*), sorted.



    





      


      
        Functions


        


  
    
      
    
    
      decode(binary, device)



        
          
        

    

  


  

      

          @spec decode(binary(), non_neg_integer()) :: {[Gamepad.Wire.event()], binary()}


      


The events in binary for controller device, and the bytes left over from an
incomplete record.
iex> Gamepad.Linux.decode(<<0, 0, 0, 0, 1, 0, 1, 0>>, 0)
{[%{type: :button, device: 0, button: :a, pressed: true}], ""}

iex> Gamepad.Linux.decode(<<0, 0, 0, 0, 255, 127, 2, 1>>, 0)
{[%{type: :axis, device: 0, axis: :left_y, value: 1.0}], ""}

iex> Gamepad.Linux.decode(<<0, 0, 0, 0, 1, 128, 2, 6>>, 3)
{[%{type: :button, device: 3, button: :dpad_left, pressed: true}, %{type: :button, device: 3, button: :dpad_right, pressed: false}], ""}

iex> Gamepad.Linux.decode(<<0, 0, 0, 0, 0, 0, 1>>, 0)
{[], <<0, 0, 0, 0, 0, 0, 1>>}

  



    

  
    
      
    
    
      devices(glob \\ "/dev/input/js*")



        
          
        

    

  


  

      

          @spec devices(String.t()) :: [Path.t()]


      


The device files matching glob (default the joystick devices, /dev/input/js*), sorted.

  


        

      


  

    
Gamepad.Linux.Reader 
    



      
Reads one joystick device file inside the VM, for Gamepad.
start_link/2 starts a process, linked to the caller, that opens the file and
reads it until it ends or fails, sending owner:
	{:gamepad_device, reader, :opened} once the file is open
	{:gamepad_device, reader, {:data, bytes}} for each js_event record read, its
8 bytes for Gamepad.Linux.decode/2
	{:gamepad_device, reader, {:closed, reason}} when the file could not be opened,
ended (:eof) or failed, as when the controller is unplugged; the process then
exits normally

Each read waits on one of the VM's dirty I/O threads until the controller sends
something. A reader asked to exit while waiting goes once that read returns; its
file closes with it.

      


      
        Summary


  
    Functions
  


    
      
        start_link(path, owner)

      


        Start reading path, sending what is read to owner.



    





      


      
        Functions


        


  
    
      
    
    
      start_link(path, owner)



        
          
        

    

  


  

      

          @spec start_link(Path.t(), pid()) :: pid()


      


Start reading path, sending what is read to owner.

  


        

      


  

    
Gamepad.Wire 
    



      
The line protocol between Gamepad and a platform helper, and the event
maps a controller produces.
A helper writes one line per event to its standard output:
device <id> <name...>
gone <id>
button <id> <button> <0|1>
axis <id> <axis> <value>
id is a small integer the helper assigns per connected controller. Buttons and axes
use the Xbox layout names below whatever the hardware is; a helper maps its platform's
names to these. Axis values are floats: sticks from -1.0 (left or up) to 1.0
(right or down), triggers from 0.0 to 1.0.
parse/1 turns a line into the event map delivered by Gamepad:
	%{type: :connected, device: id, name: name}
	%{type: :disconnected, device: id}
	%{type: :button, device: id, button: button, pressed: boolean}
	%{type: :axis, device: id, axis: axis, value: float}

A line that is not one of these parses to nil.
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        axis()

      


    


    
      
        button()

      


    


    
      
        event()

      


    





  
    Functions
  


    
      
        axes()

      


        The axis names.



    


    
      
        buttons()

      


        The button names, in the Xbox layout.



    


    
      
        parse(line)

      


        The event a helper line describes, or nil for a line that is not an event.
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          @type axis() ::
  :left_x | :left_y | :right_x | :right_y | :left_trigger | :right_trigger


      



  



  
    
      
    
    
      button()



        
          
        

    

  


  

      

          @type button() ::
  :a
  | :b
  | :x
  | :y
  | :left_bumper
  | :right_bumper
  | :back
  | :start
  | :guide
  | :left_stick
  | :right_stick
  | :dpad_up
  | :dpad_down
  | :dpad_left
  | :dpad_right


      



  



  
    
      
    
    
      event()



        
          
        

    

  


  

      

          @type event() ::
  %{type: :connected, device: non_neg_integer(), name: String.t()}
  | %{type: :disconnected, device: non_neg_integer()}
  | %{
      type: :button,
      device: non_neg_integer(),
      button: button(),
      pressed: boolean()
    }
  | %{type: :axis, device: non_neg_integer(), axis: axis(), value: float()}
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      axes()



        
          
        

    

  


  

      

          @spec axes() :: [axis()]


      


The axis names.

  



  
    
      
    
    
      buttons()



        
          
        

    

  


  

      

          @spec buttons() :: [button()]


      


The button names, in the Xbox layout.

  



  
    
      
    
    
      parse(line)



        
          
        

    

  


  

      

          @spec parse(String.t()) :: event() | nil


      


The event a helper line describes, or nil for a line that is not an event.
iex> Gamepad.Wire.parse("button 0 a 1")
%{type: :button, device: 0, button: :a, pressed: true}

iex> Gamepad.Wire.parse("axis 2 left_y -0.25")
%{type: :axis, device: 2, axis: :left_y, value: -0.25}

iex> Gamepad.Wire.parse("device 0 Xbox Wireless Controller")
%{type: :connected, device: 0, name: "Xbox Wireless Controller"}

iex> Gamepad.Wire.parse("gone 0")
%{type: :disconnected, device: 0}

iex> Gamepad.Wire.parse("button 0 select 1")
nil
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