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    TuningForkSpeaker

Plays TuningFork audio through the machine's sound device.
This is the only part of TuningFork that needs a C compiler. It is a separate package so
that tuning_fork itself stays pure Elixir with no dependencies — an application that
renders to a buffer, writes a WAV, or hands audio to a browser never builds any C.
def deps do
  [
    {:tuning_fork, "~> 0.1"},
    {:tuning_fork_speaker, "~> 0.1"}
  ]
end
Then point a stage at it:
{:ok, _pid} = TuningFork.Stage.start_link(sink: TuningFork.Sink.Speaker)
TuningFork.play(TuningFork.Voice.new(shape: :sine, freq: 440.0))
TuningFork.available?/0 reports whether this package is present and its device opens.
Where it is not, TuningFork.Stage falls back to TuningFork.Sink.Silent rather than
failing, so an application never has to branch on it.
Building
Needs a C compiler, and on Linux the ALSA headers (libasound2-dev). Audio is via
miniaudio, vendored in c_src.
Playing a MIDI file
mix tuning_fork.play examples/bwv971.mid
mix tuning_fork.play loop.mid --loop --bpm 96 --drums
mix help tuning_fork.play lists the options: tempo, gain, waveform, which channels are
drums, and --wav to render to a file instead.
Example
examples/trio.exs is drums, bass and piano written as TuningFork.Parts and played
through the speaker:
mix run examples/trio.exs
mix run examples/trio.exs --bars 4 --bpm 96
mix run examples/trio.exs --wav trio.wav
Listening on a port
TuningFork.Listener plays raw signed 16-bit PCM arriving on a TCP port through the
speaker, one connection after another, dropping what arrives faster than it plays down
to :max_lag_ms — the far end of TuningFork.Sink.Tcp on another machine.
mix tuning_fork.listen --port 5000
mix tuning_fork.listen --port 5000 --ip 0.0.0.0 --max-lag 100


  

    tuning_fork_speaker design

This package is only the speaker. tuning_fork itself is pure Elixir and needs none of it:
without this dependency everything but playback through the machine still works, including
rendering to a buffer or a file. Building it needs a C compiler, and on Linux the ALSA
headers (libasound2-dev).
TuningFork.Speaker.Device
The playback device is a NIF over miniaudio. The device runs its own thread and drains a ring
buffer that write/2 fills. PCM is interleaved signed 16-bit little-endian, channels
samples to a frame.
write/2 never blocks: it copies what fits in the ring and returns how many frames that was,
leaving the rest to the caller. A ring that runs empty plays silence rather than stalling.
Every function except available?/0 raises ErlangError if the NIF did not build, so
callers check available?/0 before opening a device. Answering available?/0 means opening
a device and closing it again, which is slow enough to be worth avoiding on a keypress, so the
answer is remembered in a persistent term for the life of the VM. A machine that gains or
loses an audio device while running keeps the answer it started with.
TuningFork.Speaker.Keys
Reads single keypresses without waiting for Enter. raw/0 turns off the terminal's line
buffering and echo and cooked/0 puts them back; a caller that calls raw/0 must call
cooked/0 before it finishes, or it leaves the user's shell without echo.
The mode is set on /dev/tty, not on this process's standard input, because under mix
those are different handles. Where there is no terminal (a pipe, CI) every function returns
:ok and does nothing.
The reader started by watch/1 is spawned unlinked: it neither keeps its owner alive nor
brings it down.
TuningFork.Sink.Speaker
A TuningFork.Sink implementation driven by TuningFork.Stage. It requires a C compiler at
build time and an audio device at run time; open/1 returns {:error, :unavailable} when
there is none. TuningFork.available?/0 delegates to available?/0 once this package is on
the load path.
Latency: a sound is heard behind whatever audio is already queued ahead of it. write/2
therefore blocks until the queue is down to :lead frames before adding more, holding the
delay at roughly :lead frames (about 12 ms at 44.1 kHz for the default of 512) whatever
rate the mixer could otherwise run at.
:buffer is the ring the device drains and is much larger than :lead (the default of 4096
frames is about 93 ms). The difference is headroom: while the writer is descheduled the device
plays on from what is already in the ring rather than gapping.
Mix.Tasks.TuningFork.Play
Plays a MIDI file through TuningFork.Stage, note by note off the transport, rather than by
rendering the whole piece first. Sound starts as soon as the file is parsed however long the
piece is, and the position is driven by the same chunk pull that feeds the speaker.
mix tuning_fork.render performs the same conversion to a file and needs no device.
The --gain default of 0.2 suits sparse music; dense music wants it lower. --reverb is
applied to the live stream. Drum channels are guessed unless --drums, --drum-channels or
--no-guess (channel 10 only, as General MIDI specifies) says otherwise.


  

    Changelog

0.1.5
	TuningFork.Listener and mix tuning_fork.listen — play raw PCM arriving on a TCP port
through the speaker, one connection after another, dropping what arrives faster than it
plays down to :max_lag_ms; the far end of TuningFork.Sink.Tcp. :port is required
and :ip (--ip) picks the interface, loopback by default.

0.1.4
	Version brought level with the rest of the family; nothing else changed.

0.1.3
	Version brought level with the rest of the family; nothing else changed.

0.1.0
First release.


  

    
TuningFork.Listener 
    



      
Plays raw signed 16-bit little-endian PCM arriving on a TCP port through this machine's
speaker, one connection after another — the far end of TuningFork.Sink.Tcp over an
ssh tunnel.
{:ok, listener} = TuningFork.Listener.start_link(port: 5000)
Each connection opens the sink afresh and closes it when the connection ends; the next
connection is accepted then. Audio that has arrived faster than it can play — a burst
while the device was opening, a stall on the link — is dropped down to :max_lag_ms,
so what is heard stays that close to what was sent.
Options
	:port — the TCP port to listen on; 0 picks a free one and port/1 tells
which. Required
	:ip — the interface to listen on. Default {127, 0, 0, 1}, this machine only
	:rate, :channels — the PCM format. Default 44_100 and 2
	:sink — the TuningFork.Sink to play through, as module or {module, opts}.
Default TuningFork.Sink.Speaker
	:max_lag_ms — the most audio kept waiting to play. Default 100
	:name — a registered name. Default: none


      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        port(listener)

      


        The port being listened on.



    


    
      
        start_link(opts \\ [])

      


        Start listening.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      port(listener)



        
          
        

    

  


  

      

          @spec port(GenServer.server()) :: :inet.port_number()


      


The port being listened on.

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  

      

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


      


Start listening.

  


        

      


  

    
TuningFork.Sink.Speaker 
    



      
A TuningFork.Sink that plays through the machine's audio device.
{:ok, stage} = TuningFork.Stage.start_link(sink: TuningFork.Sink.Speaker, chunk: 256)

      


      
        Summary


  
    Functions
  


    
      
        available?()

      


        Whether this machine can play sound.



    


    
      
        open(opts)

      


        Open the device. Returns {:ok, state} or {:error, :unavailable} when this machine has
no audio device.



    


    
      
        queued(map)

      


        Frames currently queued for playback.



    


    
      
        write(state, pcm)

      


        Queue PCM for playback. Blocks until no more than :lead frames are queued before adding
more, then writes all of pcm. Returns :ok or {:error, reason}.



    





      


      
        Functions


        


  
    
      
    
    
      available?()



        
          
        

    

  


  

      

          @spec available?() :: boolean()


      


Whether this machine can play sound.

  



  
    
      
    
    
      open(opts)



        
          
        

    

  


  

Open the device. Returns {:ok, state} or {:error, :unavailable} when this machine has
no audio device.
Options:
	:rate — samples per second, default 44100
	:channels — default 2; TuningFork.Stage passes its own
	:lead — frames kept queued ahead of playback, default 512
	:buffer — ring size in frames, default 4096; must be larger than :lead


  



  
    
      
    
    
      queued(map)



        
          
        

    

  


  

      

          @spec queued(map()) :: non_neg_integer()


      


Frames currently queued for playback.

  



  
    
      
    
    
      write(state, pcm)



        
          
        

    

  


  

Queue PCM for playback. Blocks until no more than :lead frames are queued before adding
more, then writes all of pcm. Returns :ok or {:error, reason}.

  


        

      


  

    
TuningFork.Speaker.Device 
    



      
The playback device, as a NIF over miniaudio.
{:ok, device} = Device.open(44_100, 2, 4_096)
{:ok, frames} = Device.write(device, pcm)
:ok = Device.close(device)

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        available?()

      


        Whether the NIF loaded and this machine will open a device.



    


    
      
        close(device)

      


        Stop the device and free it. Also happens when the reference is collected. Raises
ErlangError if the NIF did not build.



    


    
      
        open(rate, channels, buffer_frames)

      


        Open a playback device at rate samples per second with channels channels, and start it.



    


    
      
        space(device)

      


        Frames the ring will accept right now. Raises ErlangError if the NIF did not build.



    


    
      
        write(device, pcm)

      


        Copy PCM into the ring, returning how many frames were taken.
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      t()



        
          
        

    

  


  

      

          @type t() :: reference()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      available?()



        
          
        

    

  


  

      

          @spec available?() :: boolean()


      


Whether the NIF loaded and this machine will open a device.
Never raises. The answer is computed once and kept for the life of the VM.

  



  
    
      
    
    
      close(device)



        
          
        

    

  


  

      

          @spec close(t()) :: :ok


      


Stop the device and free it. Also happens when the reference is collected. Raises
ErlangError if the NIF did not build.

  



  
    
      
    
    
      open(rate, channels, buffer_frames)



        
          
        

    

  


  

      

          @spec open(pos_integer(), pos_integer(), pos_integer()) ::
  {:ok, t()} | {:error, atom()}


      


Open a playback device at rate samples per second with channels channels, and start it.
buffer_frames sizes the ring write/2 fills. Returns {:error, reason} when no device
opens, and raises ErlangError if the NIF did not build.

  



  
    
      
    
    
      space(device)



        
          
        

    

  


  

      

          @spec space(t()) :: non_neg_integer()


      


Frames the ring will accept right now. Raises ErlangError if the NIF did not build.

  



  
    
      
    
    
      write(device, pcm)



        
          
        

    

  


  

      

          @spec write(t(), binary()) :: {:ok, non_neg_integer()} | {:error, atom()}


      


Copy PCM into the ring, returning how many frames were taken.
pcm is interleaved signed 16-bit little-endian, channels samples to a frame. Never
blocks: copies what fits and leaves the rest to the caller. Raises ErlangError if the NIF
did not build.

  


        

      


  

    
TuningFork.Speaker.Keys 
    



      
Single keypresses from the terminal, without waiting for Enter.
Keys.raw()
Keys.watch(self())

try do
  Keys.await(nil)
after
  Keys.cooked()
end

      


      
        Summary


  
    Functions
  


    
      
        await(deadline)

      


        Wait until a quit key or deadline, whichever comes first.



    


    
      
        cooked()

      


        Turn line buffering and echo back on. Returns :ok and does nothing where there is no terminal.



    


    
      
        quit?(key)

      


        Whether a key means stop: q, Escape, or Ctrl-C.



    


    
      
        raw()

      


        Turn off the terminal's line buffering and echo. A caller that calls this must call
cooked/0 before it finishes. Returns :ok and does nothing where there is no terminal.



    


    
      
        watch(owner)

      


        Send {:key, binary} to owner for every keypress, until standard input ends.



    





      


      
        Functions


        


  
    
      
    
    
      await(deadline)



        
          
        

    

  


  

      

          @spec await(integer() | nil) :: :quit | :done


      


Wait until a quit key or deadline, whichever comes first.
deadline is a System.monotonic_time(:millisecond) value, or nil to wait indefinitely.
Returns :quit for a key quit?/1 accepts, :done when the deadline passes. Requires a
prior watch/1 for the calling process, otherwise no key ever arrives.

  



  
    
      
    
    
      cooked()



        
          
        

    

  


  

      

          @spec cooked() :: :ok


      


Turn line buffering and echo back on. Returns :ok and does nothing where there is no terminal.

  



  
    
      
    
    
      quit?(key)



        
          
        

    

  


  

      

          @spec quit?(binary()) :: boolean()


      


Whether a key means stop: q, Escape, or Ctrl-C.

  



  
    
      
    
    
      raw()



        
          
        

    

  


  

      

          @spec raw() :: :ok


      


Turn off the terminal's line buffering and echo. A caller that calls this must call
cooked/0 before it finishes. Returns :ok and does nothing where there is no terminal.

  



  
    
      
    
    
      watch(owner)



        
          
        

    

  


  

      

          @spec watch(pid()) :: pid()


      


Send {:key, binary} to owner for every keypress, until standard input ends.
Returns the reader's pid. The reader is spawned unlinked: it neither keeps owner alive
nor brings it down.

  


        

      


  

    
mix tuning_fork.listen 
    



      
Listen on a TCP port and play the raw signed 16-bit PCM that arrives through this
machine's speaker, connection after connection — the far end of an ssh tunnel from a
server sending with TuningFork.Sink.Tcp.
mix tuning_fork.listen
mix tuning_fork.listen --port 5000 --max-lag 100
Runs until stopped with Ctrl-C.
Options:
	--port N — the port to listen on. Required
	--ip A — the interface, an address such as 0.0.0.0 for every one. Default 127.0.0.1
	--rate N, --channels N — the PCM format. Default 44100 and 2
	--max-lag N — the most audio kept waiting to play, in milliseconds. Default 100


      




  

    
mix tuning_fork.play 
    



      
Play a MIDI file through this machine's speaker.
mix tuning_fork.play song.mid
mix tuning_fork.play loop.mid --loop --bpm 96
mix tuning_fork.play song.mid --seconds 30
Press q, Escape or Ctrl-C to stop.
Requires an audio device; raises when there is none.
Options:
	--loop — start again on reaching the end
	--seconds N — stop after N seconds
	--bpm N — play at this tempo, ignoring the file
	--gain N — level per note, default 0.2
	--drum-gain N — the kit's level against everything else, default 1.0
	--reverb N — room size, 0.0 to 1.0. Off by default
	--drums — every channel is percussion
	--drum-channels 0,9 — exactly which channels are percussion
	--no-guess — only channel 10 is percussion. Otherwise it is guessed
	--plain — one voice for everything, rather than one per instrument
	--mono — one channel out
	--quiet — say nothing unless something is wrong
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