

    
      
          
            
  
Midistream

Package to synthesize and playback MIDI commands from Python for Android [https://github.com/kivy/python-for-android].

Midistream is a wrapper for the Bill Farmer Midi Driver [https://github.com/billthefarmer/mididriver],
and includes libmidi.so libraries from the MidiDriver build.

Previous [https://github.com/b3b/midistream/tree/py2] version was using system version of Sonivox EAS library and Audiostream [https://github.com/kivy/audiostream] for playback.

Generated documentation: https://midistream.readthedocs.org


Related resources


	EAS documentation [https://github.com/android/platform_external_sonivox/tree/master/docs]


	Android Issue 8201: Add a real-time MIDI API for Sonivox synthesizer [https://code.google.com/p/android/issues/detail?id=8201]


	Android MIDI driver using Sonivox EAS library [https://github.com/billthefarmer/mididriver]







Quick start development environment

midistream is included in PythonHere [https://herethere.me/] app, together with the Jupyter Notebook [https://jupyter.org/] it could be used as a development environment.

Usage examples: https://herethere.me/examples/midi.html




Build

The following instructions are for building app with buildozer [https://github.com/kivy/buildozer/] tool.

buildozer.spec requirements should include midistream and mididriver,
path to midistream recipes directory should be set:

 requirements =
             mididriver,
             https://github.com/b3b/midistream/archive/master.zip,

p4a.local_recipes = /path/to/cloned/repo/recipes





App configuration example: buildozer.spec [https://github.com/b3b/midistream/blob/master/examples/instrument/buildozer.spec]




Examples

See examples/ directory.

examples/instrument could be build with buildozer:

cd examples/instrument
buildozer android debug deploy run logcat








API


Midi


	
exception midistream.MIDIException[source]

	MIDI error.






	
class midistream.ReverbPreset[source]

	Parameter settings for reverb effect.


	
OFF = -1

	Reverb effect off






	
LARGE_HALL = 0

	Large hall preset






	
HALL = 1

	Hall preset






	
CHAMBER = 2

	Chamber preset






	
ROOM = 3

	Room preset










	
class midistream.Synthesizer[source]

	MIDI Synthesizer.


	
config

	Synthesizer configuration dictionary.






	
volume

	Master volume in dB, 100 is max.


	Getter

	Returns the volume for the mix engine.



	Setter

	Set the master volume for the mix engine.










	
reverb

	Reverb effect preset.


	Getter

	Returns curently used ReverbPreset.



	Setter

	Set ReverbPreset to use.










	
close()[source]

	Stop MIDI rendering and playback.






	
write(data: AnyStr)[source]

	Write MIDI commands to synhtesizer stream.












Helpers

Helpers to work with MIDI messages.


	
midistream.helpers.midi_note_on(note: int, channel: int = 0, velocity: int = 64) → List[int][source]

	MIDI 9nH message - note on.

>>> midi_note_on(70)
[144, 70, 64]
>>> midi_note_on(70, velocity=127, channel=15)
[159, 70, 127]










	
midistream.helpers.midi_note_off(note: int, channel: int = 0, velocity: int = 0) → List[int][source]

	MIDI 8nH message - note off.

>>> midi_note_off(70)
[128, 70, 0]
>>> midi_note_off(70, channel=15)
[143, 70, 0]










	
midistream.helpers.midi_program_change(program: int, channel: int = 0) → List[int][source]

	MIDI CnH message - program change.

>>> midi_program_change(80, 1)
[193, 80]










	
midistream.helpers.midi_control_change(controller: int, value: int = 0, channel: int = 0) → List[int][source]

	MIDI BnH message - control change.

>>> midi_control_change(7, value=127, channel=1)
[177, 7, 127]










	
midistream.helpers.midi_command_increase_channel(command: List[int], inc: int) → List[int][source]

	Increase channel number of a given command.

>>> command = [177, 7, 127]
>>> midi_command_increase_channel(command, -7)
[170, 7, 127]
>>> command
[177, 7, 127]










	
class midistream.helpers.Control[source]

	Control function number for Control Change messages.

See: https://www.midi.org/specifications-old/item/table-3-control-change-messages-data-bytes-2


	
modulation = 1

	Modulation Wheel






	
volume = 7

	Channel Volume






	
pan = 10

	Pan






	
all_sound_off = 120

	All Sound Off










	
midistream.helpers.midi_channels() → Generator[int, None, None][source]

	Generator of MIDI channels numbers, with percussion (9) channel omited.

>>> list(midi_channels())
[0, 1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 13, 14, 15]










	
midistream.helpers.midi_notes = [0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14,...

	All MIDI notes list (from 0 to 127)






	
midistream.helpers.note_name(note: int) → str[source]

	Returns name with accidental and octave number for a given note number.

>>> note_name(60)
'C4'
>>> note_name(90)
'Fs6'










	
midistream.helpers.parse_note(text: str) → int[source]

	Parse note number from text.


	Parameters

	text – [Note name](optional: “s” - sharp, “b” - flat)[octave number]



	Raises

	ValueError





>>> parse_note("C4")
60
>>> parse_note("Cs4")
61
>>> parse_note("Cb4")
59










	
class midistream.helpers.Note[source]

	Note number.

>>> Note.A0
21
>>> Note.As0
22
>>> Note.Ab0
20
>>> Note.G9
127










	
midistream.helpers.midi_instruments = {0: 'Acoustic Grand Piano', 1: 'Bright Acoustic Pi...

	MIDI instruments number => name dictionary










Usage Example

>>> from midistream import ReverbPreset, Synthesizer
>>> midi = Synthesizer()
>>> midi.config
{'libVersion': 50727438, 'checkedVersion': 0, 'ma3xVoices': 64, 'numChannels': 2, 'sampleRate': 22050, 'mixBufferSize': 128, 'filterEnabled': 1, 'buildTimeStamp': 1195621085, 'buildGUID': b'1feda229-b9a8-45e9-96f4-73c0a80e7220'}
>>> midi.volume
90
>>> midi.volume = 70 # Set master volume
>>> midi.reverb = ReverbPreset.LARGE_HALL # Enable reverb effect
>>> midi.write([0x90, 60, 127]) # On middle C note with maximum velocity
>>> import time ; time.sleep(2)
>>> midi.write([0x80, 60, 127]) # Off middle C note with maximum velocity
# Using helpers
>>> from midistream.helpers import Note, midi_note_on
>>> midi.write(midi_note_on(Note.C4) + midi_note_on(Note.Es5))
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API


Midi


	
exception midistream.MIDIException[source]

	MIDI error.






	
class midistream.ReverbPreset[source]

	Parameter settings for reverb effect.


	
OFF = -1

	Reverb effect off






	
LARGE_HALL = 0

	Large hall preset






	
HALL = 1

	Hall preset






	
CHAMBER = 2

	Chamber preset






	
ROOM = 3

	Room preset










	
class midistream.Synthesizer[source]

	MIDI Synthesizer.


	
config

	Synthesizer configuration dictionary.






	
volume

	Master volume in dB, 100 is max.


	Getter

	Returns the volume for the mix engine.



	Setter

	Set the master volume for the mix engine.










	
reverb

	Reverb effect preset.


	Getter

	Returns curently used ReverbPreset.



	Setter

	Set ReverbPreset to use.










	
close()[source]

	Stop MIDI rendering and playback.






	
write(data: AnyStr)[source]

	Write MIDI commands to synhtesizer stream.












Helpers

Helpers to work with MIDI messages.


	
midistream.helpers.midi_note_on(note: int, channel: int = 0, velocity: int = 64) → List[int][source]

	MIDI 9nH message - note on.

>>> midi_note_on(70)
[144, 70, 64]
>>> midi_note_on(70, velocity=127, channel=15)
[159, 70, 127]










	
midistream.helpers.midi_note_off(note: int, channel: int = 0, velocity: int = 0) → List[int][source]

	MIDI 8nH message - note off.

>>> midi_note_off(70)
[128, 70, 0]
>>> midi_note_off(70, channel=15)
[143, 70, 0]










	
midistream.helpers.midi_program_change(program: int, channel: int = 0) → List[int][source]

	MIDI CnH message - program change.

>>> midi_program_change(80, 1)
[193, 80]










	
midistream.helpers.midi_control_change(controller: int, value: int = 0, channel: int = 0) → List[int][source]

	MIDI BnH message - control change.

>>> midi_control_change(7, value=127, channel=1)
[177, 7, 127]










	
midistream.helpers.midi_command_increase_channel(command: List[int], inc: int) → List[int][source]

	Increase channel number of a given command.

>>> command = [177, 7, 127]
>>> midi_command_increase_channel(command, -7)
[170, 7, 127]
>>> command
[177, 7, 127]










	
class midistream.helpers.Control[source]

	Control function number for Control Change messages.

See: https://www.midi.org/specifications-old/item/table-3-control-change-messages-data-bytes-2


	
modulation = 1

	Modulation Wheel






	
volume = 7

	Channel Volume






	
pan = 10

	Pan






	
all_sound_off = 120

	All Sound Off










	
midistream.helpers.midi_channels() → Generator[int, None, None][source]

	Generator of MIDI channels numbers, with percussion (9) channel omited.

>>> list(midi_channels())
[0, 1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 13, 14, 15]










	
midistream.helpers.midi_notes = [0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14,...

	All MIDI notes list (from 0 to 127)






	
midistream.helpers.note_name(note: int) → str[source]

	Returns name with accidental and octave number for a given note number.

>>> note_name(60)
'C4'
>>> note_name(90)
'Fs6'










	
midistream.helpers.parse_note(text: str) → int[source]

	Parse note number from text.


	Parameters

	text – [Note name](optional: “s” - sharp, “b” - flat)[octave number]



	Raises

	ValueError





>>> parse_note("C4")
60
>>> parse_note("Cs4")
61
>>> parse_note("Cb4")
59










	
class midistream.helpers.Note[source]

	Note number.

>>> Note.A0
21
>>> Note.As0
22
>>> Note.Ab0
20
>>> Note.G9
127










	
midistream.helpers.midi_instruments = {0: 'Acoustic Grand Piano', 1: 'Bright Acoustic Pi...

	MIDI instruments number => name dictionary











          

      

      

    

  

    
      
          
            
  
Usage Example

>>> from midistream import ReverbPreset, Synthesizer
>>> midi = Synthesizer()
>>> midi.config
{'libVersion': 50727438, 'checkedVersion': 0, 'ma3xVoices': 64, 'numChannels': 2, 'sampleRate': 22050, 'mixBufferSize': 128, 'filterEnabled': 1, 'buildTimeStamp': 1195621085, 'buildGUID': b'1feda229-b9a8-45e9-96f4-73c0a80e7220'}
>>> midi.volume
90
>>> midi.volume = 70 # Set master volume
>>> midi.reverb = ReverbPreset.LARGE_HALL # Enable reverb effect
>>> midi.write([0x90, 60, 127]) # On middle C note with maximum velocity
>>> import time ; time.sleep(2)
>>> midi.write([0x80, 60, 127]) # Off middle C note with maximum velocity
# Using helpers
>>> from midistream.helpers import Note, midi_note_on
>>> midi.write(midi_note_on(Note.C4) + midi_note_on(Note.Es5))









          

      

      

    

  

    
      
          
            
  All modules for which code is available

	midistream.facade

	midistream.helpers




          

      

      

    

  

    
      
          
            
  Source code for midistream.facade

"""MIDI rendering and playback methods."""
from enum import IntEnum
from typing import AnyStr
import traceback

try:
    from . import mididriver
except ImportError:
    traceback.print_exc()

try:
    import libmidi  # noqa
except ImportError:
    pass


[docs]class MIDIException(Exception):
    """MIDI error."""



[docs]class ReverbPreset(IntEnum):
    """Parameter settings for reverb effect."""

    OFF = -1  #: Reverb effect off
    LARGE_HALL = 0  #: Large hall preset
    HALL = 1  #: Hall preset
    CHAMBER = 2  #: Chamber preset
    ROOM = 3  #: Room preset



[docs]class Synthesizer:
    """MIDI Synthesizer."""

    _started = False
    _volume = 90
    _reverb = ReverbPreset.OFF

    def __init__(self):
        if not Synthesizer._started:
            if not mididriver.init():
                raise MIDIException("MIDI init failed.")
            self.volume = 90
            self.reverb = ReverbPreset.OFF
            Synthesizer._started = True

    @property
    def config(self) -> dict:
        """Synthesizer configuration dictionary."""
        return mididriver.get_config()

    @property
    def volume(self) -> int:
        """Master volume in dB, 100 is max.

        :getter: Returns the volume for the mix engine.
        :setter: Set the master volume for the mix engine.
        """
        return Synthesizer._volume

    @volume.setter
    def volume(self, volume):
        if not mididriver.set_volume(volume):
            raise MIDIException("Set master volume failed.")
        Synthesizer._volume = volume

    @property
    def reverb(self) -> ReverbPreset:
        """Reverb effect preset.

        :getter: Returns curently used :class:`ReverbPreset`.
        :setter: Set :class:`ReverbPreset` to use.
        """
        return Synthesizer._reverb

    @reverb.setter
    def reverb(self, reverb):
        if not mididriver.set_reverb(reverb):
            raise MIDIException("Set reverb effect preset failed.")
        Synthesizer._reverb = reverb

[docs]    def close(self):
        """Stop MIDI rendering and playback."""
        mididriver.close()
        Synthesizer._started = False


[docs]    def write(self, data: AnyStr):
        """Write MIDI commands to synhtesizer stream."""
        if not mididriver.write(bytes(data)):
            raise MIDIException("Write MIDI stream failed.")






          

      

      

    

  

    
      
          
            
  Source code for midistream.helpers

"""Helpers to work with MIDI messages.
"""
import re
from enum import IntEnum
from typing import Dict, Generator, List


[docs]def midi_note_on(note: int, channel: int = 0, velocity: int = 64) -> List[int]:
    """MIDI 9nH message - note on.

    >>> midi_note_on(70)
    [144, 70, 64]
    >>> midi_note_on(70, velocity=127, channel=15)
    [159, 70, 127]
    """
    status = 0x90 + channel
    return [status, note, velocity]



[docs]def midi_note_off(note: int, channel: int = 0, velocity: int = 0) -> List[int]:
    """MIDI 8nH message - note off.

    >>> midi_note_off(70)
    [128, 70, 0]
    >>> midi_note_off(70, channel=15)
    [143, 70, 0]
    """
    status = 0x80 + channel
    return [status, note, velocity]



[docs]def midi_program_change(program: int, channel: int = 0) -> List[int]:
    """MIDI CnH message - program change.

    >>> midi_program_change(80, 1)
    [193, 80]
    """
    status = 0xC0 + channel
    return [status, program]



[docs]def midi_control_change(controller: int, value: int = 0, channel: int = 0) -> List[int]:
    """MIDI BnH message - control change.

    >>> midi_control_change(7, value=127, channel=1)
    [177, 7, 127]
    """
    status = 0xB0 + channel
    return [status, controller, value]



[docs]def midi_command_increase_channel(command: List[int], inc: int) -> List[int]:
    """Increase channel number of a given command.

    >>> command = [177, 7, 127]
    >>> midi_command_increase_channel(command, -7)
    [170, 7, 127]
    >>> command
    [177, 7, 127]
    """
    if command:
        command = command[:]
        command[0] += inc
    return command



[docs]class Control(IntEnum):
    """Control function number for Control Change messages.

    See: https://www.midi.org/specifications-old/item/table-3-control-change-messages-data-bytes-2
    """

    modulation = 1  #: Modulation Wheel
    volume = 7  #: Channel Volume
    pan = 10  #: Pan
    all_sound_off = 120  #: All Sound Off



[docs]def midi_channels() -> Generator[int, None, None]:
    """Generator of MIDI channels numbers, with percussion (9) channel omited.

    >>> list(midi_channels())
    [0, 1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 13, 14, 15]
    """
    for n in range(16):
        if n != 9:  #  MIDI channel 10 is reserver for percussion
            yield n



#: All MIDI notes list (from 0 to 127)
midi_notes: List[int] = list(range(128))


[docs]def note_name(note: int) -> str:
    """Returns name with accidental and octave number for a given note number.

    >>> note_name(60)
    'C4'
    >>> note_name(90)
    'Fs6'
    """
    notes = ["C", "Cs", "D", "Ds", "E", "F", "Fs", "G", "Gs", "A", "As", "B"]
    name = notes[note % len(notes)]
    octave = note // 12 - 1
    return f"{name}{octave}"



[docs]def parse_note(text: str) -> int:
    """Parse note number from text.

    :param text: [Note name](optional: "s" - sharp, "b" - flat)[octave number]
    :raises: ValueError

    >>> parse_note("C4")
    60
    >>> parse_note("Cs4")
    61
    >>> parse_note("Cb4")
    59
    """
    match = re.match(
        r"""
    ^(?P<note>[A-G])
    (?P<accidental>[B|S])?
    (?P<octave>[0-9])$
    """,
        text.upper(),
        re.VERBOSE,
    )

    if not match:
        raise ValueError("Note is not parsable.")

    octave = 12 * int(match.group("octave"))
    note = {
        "C": 12,
        "D": 14,
        "E": 16,
        "F": 17,
        "G": 19,
        "A": 21,
        "B": 23,
    }[match.group("note")]
    accidental = {
        "B": -1,
        None: 0,
        "S": 1,
    }[match.group("accidental")]

    value = octave + note + accidental
    if value <= 127:
        return value
    raise ValueError("Note out of MIDI bounds.")



class NoteMeta(type):
    def __getattr__(self, name):
        if not name.startswith("_"):
            return parse_note(name)
        return super().__getattr__(name)


[docs]class Note(metaclass=NoteMeta):
    """Note number.

    >>> Note.A0
    21
    >>> Note.As0
    22
    >>> Note.Ab0
    20
    >>> Note.G9
    127
    """



#: MIDI instruments number => name dictionary
midi_instruments: Dict[int, str] = {
    0: "Acoustic Grand Piano",
    1: "Bright Acoustic Piano",
    2: "Electric Grand Piano",
    3: "Honky-tonk Piano",
    4: "Electric Piano 1",
    5: "Electric Piano 2",
    6: "Harpsichord",
    7: "Clavi",
    8: "Celesta",
    9: "Glockenspiel",
    10: "Music Box",
    11: "Vibraphone",
    12: "Marimba",
    13: "Xylophone",
    14: "Tubular Bells",
    15: "Dulcimer",
    16: "Drawbar Organ",
    17: "Percussive Organ",
    18: "Rock Organ",
    19: "Church Organ",
    20: "Reed Organ",
    21: "Accordion",
    22: "Harmonica",
    23: "Tango Accordion",
    24: "Acoustic Guitar (nylon)",
    25: "Acoustic Guitar (steel)",
    26: "Electric Guitar (jazz)",
    27: "Electric Guitar (clean)",
    28: "Electric Guitar (muted)",
    29: "Overdriven Guitar",
    30: "Distortion Guitar",
    31: "Guitar harmonics",
    32: "Acoustic Bass",
    33: "Electric Bass (finger)",
    34: "Electric Bass (pick)",
    35: "Fretless Bass",
    36: "Slap Bass 1",
    37: "Slap Bass 2",
    38: "Synth Bass 1",
    39: "Synth Bass 2",
    40: "Violin",
    41: "Viola",
    42: "Cello",
    43: "Contrabass",
    44: "Tremolo Strings",
    45: "Pizzicato Strings",
    46: "Orchestral Harp",
    47: "Timpani",
    48: "String Ensemble 1",
    49: "String Ensemble 2",
    50: "SynthStrings 1",
    51: "SynthStrings 2",
    52: "Choir Aahs",
    53: "Voice Oohs",
    54: "Synth Voice",
    55: "Orchestra Hit",
    56: "Trumpet",
    57: "Trombone",
    58: "Tuba",
    59: "Muted Trumpet",
    60: "French Horn",
    61: "Brass Section",
    62: "SynthBrass 1",
    63: "SynthBrass 2",
    64: "Soprano Sax",
    65: "Alto Sax",
    66: "Tenor Sax",
    67: "Baritone Sax",
    68: "Oboe",
    69: "English Horn",
    70: "Bassoon",
    71: "Clarinet",
    72: "Piccolo",
    73: "Flute",
    74: "Recorder",
    75: "Pan Flute",
    76: "Blown Bottle",
    77: "Shakuhachi",
    78: "Whistle",
    79: "Ocarina",
    80: "Lead 1 (square)",
    81: "Lead 2 (sawtooth)",
    82: "Lead 3 (calliope)",
    83: "Lead 4 (chiff)",
    84: "Lead 5 (charang)",
    85: "Lead 6 (voice)",
    86: "Lead 7 (fifths)",
    87: "Lead 8 (bass + lead)",
    88: "Pad 1 (new age)",
    90: "Pad 3 (polysynth)",
    89: "Pad 2 (warm)",
    91: "Pad 4 (choir)",
    92: "Pad 5 (bowed)",
    93: "Pad 6 (metallic)",
    94: "Pad 7 (halo)",
    95: "Pad 8 (sweep)",
    96: "FX 1 (rain)",
    97: "FX 2 (soundtrack)",
    98: "FX 3 (crystal)",
    99: "FX 4 (atmosphere)",
    100: "FX 5 (brightness)",
    101: "FX 6 (goblins)",
    102: "FX 7 (echoes)",
    103: "FX 8 (sci-fi)",
    104: "Sitar",
    105: "Banjo",
    106: "Shamisen",
    107: "Koto",
    108: "Kalimba",
    109: "Bag pipe",
    110: "Fiddle",
    111: "Shanai",
    112: "Tinkle Bell",
    113: "Agogo",
    114: "Steel Drums",
    115: "Woodblock",
    116: "Taiko Drum",
    117: "Melodic Tom",
    118: "Synth Drum",
    119: "Reverse Cymbal",
    120: "Guitar Fret Noise",
    121: "Breath Noise",
    122: "Seashore",
    123: "Bird Tweet",
    124: "Telephone Ring",
    125: "Helicopter",
    126: "Applause",
    127: "Gunshot",
}
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