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Contextualizacao

Sistemas de acompanhamento musical

@ instrumento musical de entrada; MIDI
@ armazenamento digital de partituras; MIDI

@ comunicacao com sintetizadores. MIDI
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Musical Instrument Digital Interface

@ criado em 1982;

@ inspirado em um artigo publicado na AES de 1981
por Dave Smith - father of MIDI,

@ ideia de uma interface universal para sintetizadores;

You could play one keyboard with your right hand and another keyboard with your
left hand. But [musicians] couldn’t play more than one at the same time because
there was no way of electrically interconnecting them.

Dave Smith
http://www.bbc.com/news/technology-20425376
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Musical Instrument Digital Interface

@ criado em 1982;

@ inspirado em um artigo publicado na AES de 1981
por Dave Smith - father of MIDI,

@ ideia de uma interface universal para sintetizadores;

You could play one keyboard with your right hand and another keyboard with your
left hand. But [musicians] couldn’t play more than one at the same time because
there was no way of electrically interconnecting them.

Dave Smith
http://www.bbc.com/news/technology-20425376

@ protocolo padrdo para comunicagdo entre instrumentos musicais eletrénicos;

@ adotado por diferentes fabricantes!
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Musical Instrument Digital Interface

NAMM (National Association of Music Merchants) Show de 1983:
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Protocolo de comunicacao

Quesitos de escolha:
o eficiéncia.
» MIDI possui um conjunto pré-definido de mensagens;
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Protocolo de comunicacao

Quesitos de escolha:
o eficiéncia.
» MIDI possui um conjunto pré-definido de mensagens;

> tais mensagens s3o codificadas com poucos bytes;
» o trafego de dados se torna baixo.
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Protocolo de comunicacao

Quesitos de escolha:

@ interoperabilidade.

» MIDI possui um conjunto pré-definido de mensagens;
» foi escolhido por diversas empresas como o padrao da inddstria;
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Protocolo de comunicacdo

Quesitos de escolha:

@ interoperabilidade.

» MIDI possui um conjunto pré-definido de mensagens;
» foi escolhido por diversas empresas como o padrao da inddstria;
» MIDI é praticamente ubiquo em relacdo a hardware.
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Protocolo de comunicacao

Eventos de controles basicos:
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Protocolo de comunicacao

Eventos de controles basicos:

o NOTE_ON
3 bytes: [type/channel] [note number] [velocity],
onde type = 0x9
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Protocolo de comunicacdo

Eventos de controles basicos:

o NOTE_ON
3 bytes: [type/channel] [note number] [velocity],
onde type = 0x9

e NOTE_OFF
3 bytes: [type/channel] [note number] [velocity],
onde type = 0x8
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Protocolo de comunicacdo

Eventos de controles basicos:

o NOTE_ON
3 bytes: [type/channel] [note number] [velocity],
onde type = 0x9

e NOTE_OFF
3 bytes: [type/channel] [note number] [velocity],
onde type = 0x8

demonstracdo: midi.c

rppbodo®@ime.usp.br (IME-USP) MIDI Novembro 2014 8 /28



Protocolo de comunicacdo

Numeros de notas MIDI:

Note Numbers
Oclave —=—Tc# [ D [DF| E | F |F#| G [GF| A | A | B
A 0|1 ]| 2| 3| 45 6| 7| 8] 9]10]11
0 12 |13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23
1 24 | 25 | 26 | 27 | 28 | 20 | 30 | 31 | 32 | 33 | 34 | 35
3 36 | 37 | 38 | 30 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47
3 48 | 49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 50
4 60 | 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 60 | 70 | 71
5 72 | 73 | 74 | 75 | 76 | 77 | 78 | 79 | 80 | 81 | 82 | 83
6 B4 | 85 | 86 | 87 | 88 | 80 | 00 | O1 | 92 | 93 | 94 | 05
7 96 | 07 | 08 | 99 | 100 | 101 | 102 | 103 | 104 | 105 | 106 | 107
8 | 108 | 100 | 110 | 111 | 112 | 113 | 114 | 115 | 116 | 117 | 118 | 119
9 | 120 | 121 | 122 | 123 | 124 | 125 | 126 | 127
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Protocolo de comunicacdo

Numeros de notas MIDI:

Note Numbers

Oclave —=—Tc# [ D [DF| E | F |F#| G [GF| A | A | B
A 0|1 ]| 2| 3| 45 6| 7| 8] 9]10]11
0 12 |13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23
1 24 | 25 | 26 | 27 | 28 | 20 | 30 | 31 | 32 | 33 | 34 | 35
3 36 | 37 | 38 | 30 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47
3 48 | 49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 50
4 60 | 61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 60 | 70 | 71
5 72 | 73 | 74 | 75 | 76 | 77 | 78 | 79 | 80 | 81 | 82 | 83
6 B4 | 85 | 86 | 87 | 88 | 80 | 00 | O1 | 92 | 93 | 94 | 05
7 96 | 07 | 08 | 99 | 100 | 101 | 102 | 103 | 104 | 105 | 106 | 107
8 | 108 | 100 | 110 | 111 | 112 | 113 | 114 | 115 | 116 | 117 | 118 | 119
9 | 120 | 121 | 122 | 123 | 124 | 125 | 126 | 127

Intervalo de frequéncias: [8.17579Hz, 12543.85395Hz]
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Protocolo de comunicacao

Eventos de controles basicos:
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Protocolo de comunicacao

Eventos de controles basicos:

e NOTE_AFTERTOUCH
3 bytes: [type/channel] [note number] [amount],
onde type = OxA
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Protocolo de comunicacdo

Eventos de controles basicos:

e NOTE_AFTERTOUCH
3 bytes: [type/channel] [note number] [amount],
onde type = OxA
o CHANNEL_AFTERTOUCH
2 bytes: [type/channel] [amount],
onde type = 0xD
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Protocolo de comunicacdo

Eventos de controles basicos:

e NOTE_AFTERTOUCH
3 bytes: [type/channel] [note number] [amount],
onde type = OxA
o CHANNEL_AFTERTOUCH
2 bytes: [type/channel] [amount],
onde type = 0xD

demonstrac3o: aftertouch.mp4 (1:12)
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Protocolo de comunicacao

Eventos de controles basicos:
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Protocolo de comunicacao

Eventos de controles basicos:

e PITCH_BEND
3 bytes: [type/channel] [value] [value],
onde type = OxE
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Protocolo de comunicacdo

Eventos de controles basicos:

e PITCH_BEND
3 bytes: [type/channel] [value] [value],
onde type = OxE

o PROGRAM_CHANGE
2 bytes: [type/channel] [program number],
onde type = 0xC
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Protocolo de comunicacdo

Eventos de controles basicos:

e PITCH_BEND
3 bytes: [type/channel] [value] [value],
onde type = OxE

o PROGRAM_CHANGE

2 bytes: [type/channel] [program number],

onde type = 0xC

demonstracdo: midi.c
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Protocolo de comunicacdo

Conjunto de sons do General MIDI.

1-8
9-16
17-24
25-32
33-40
41-48
49-56
57-64

rppbodo®@ime.usp.br (IME-USP) MIDI

Piano

Chromatic Percussion
Organ

Guitar

Bass

Strings

Ensemble

Brass

65-72
73-80
81-88
89-96
97-104
105-112
113-120
121-128

Reed

Pipe

Synth Lead
Synth Pad
Synth Effects
Ethnic
Percussive
Sound Effects
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Protocolo de comunicacdo

Eventos de controles continuos:
3 bytes [type/channel] [controller type| [value], onde type = 0xB

Exemplos para [controller type]:

o VOLUME (0x07)
EXPRESSION (0x0B)
SUSTAIN_PEDAL (0x40)
LEGATO_PEDAL (0x44)
ATTACK_TIME (0x49)
RELEASE_TIME (0x48)
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Formato digital de partitura

ABC
GUIDO
MIDI
MusicXML
MusiXTeX
NIFF

muitos outros mais!

http://www.music-notation.info/en/compmus/notationformats.html
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Formato digital de partitura

Quesitos de escolha:

@ o formato deve ser aberto.

» formatos proprietdrios ferem a liberdade dos usudrios (Richard
Stallman);
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Formato digital de partitura

Quesitos de escolha:

@ o formato deve ser aberto.

» formatos proprietdrios ferem a liberdade dos usudrios (Richard
Stallman);

» MIDI é fortemente controlado pela MIDI Manufacturers Association,;
> a especificacdo é encontrada facilmente na Internet;
> a transparéncia n3o é afetada pelos arquivos serem binarios.
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Formato digital de partitura

MIDICSV

0, 0, Header, 1, 2, 480

GGGGGGGGGGG

ENNNNNNNNNNNNNNRHRRHRFR

Start track

Title t, "Close Encounters"

Text t, "Sample for MIDIcsv Distribution"
Copyright t, "This file is in the public domain"
Time signature, 4, 2, 24, 8

Tempo, 500000

End track

Start track

Instrument name t, "Church Organ"

Program c, 1, 19

Note on ¢, 1, 79, 81

96@ Note off ¢, 1, 79, ©

960, Note on c, 1, 81, 81

1920,
1920,
2880,
2880,
3840,
3840,
4800,
4800,
0, End of file

Note off ¢, 1, 81, ©@
Note on c, 1, 77, 81
Note off ¢, 1, 77, ©
Note on c, 1, 65, 81
Note off ¢, 1, 65, @
Note on c, 1, 72, 81
Note off ¢, 1, 72, ©
End track
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Formato digital de partitura

Quesitos de escolha:

@ a disponibilidade de encontrar arquivos.
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Formato digital de partitura

Quesitos de escolha:

@ a disponibilidade de encontrar arquivos.

» MIDI é um formato muito popular na Internet;
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Formato digital de partitura

Quesitos de escolha:

@ a disponibilidade de encontrar arquivos.

» MIDI é um formato muito popular na Internet;
> existem diversos repositérios online.

Dutenberg Mutopia
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Formato digital de partitura
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Formato digital de partitura

Quesitos de escolha:

@ o suporte a simbolos musicais.

» arquivos Standard MIDI Files (SMF) ndo contemplam muitos simbolos;
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Formato digital de partitura

Quesitos de escolha:

@ o suporte a simbolos musicais.

» arquivos Standard MIDI Files (SMF) ndo contemplam muitos simbolos;
» protocolo permite criagdo de eventos exclusivos de sistemas (System
Exclusive).
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Formato digital de partitura

expMIDI - David Cooper e coautores
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Formato digital de partitura

expMIDI - David Cooper e coautores
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Formato digital de partitura
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Formato digital de partitura

Quesitos de escolha:

@ a quantidade de softwares de edic3o.
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Formato digital de partitura

Quesitos de escolha:

@ a quantidade de softwares de edic3o.

» MIDI é um formato popular para importagcdo/exportacio;
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Formato digital de partitura

Quesitos de escolha:

@ a quantidade de softwares de edic3o.

» MIDI é um formato popular para importagcdo/exportacio;
» existem diversos softwares para Linux.
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MIDI no Linux

ALSA (Advanced Linux Sound Architecture)
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MIDI no Linux

ALSA (Advanced Linux Sound Architecture)

@ API de dudio do sistema operacional;
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MIDI no Linux

ALSA (Advanced Linux Sound Architecture)

@ API de dudio do sistema operacional;

@ parte integrante do kernel do Linux;
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MIDI no Linux

ALSA (Advanced Linux Sound Architecture)

@ API de dudio do sistema operacional;
@ parte integrante do kernel do Linux;

@ suporte a dispositivos com portas USB.
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MIDI no Linux

JACK (JACK Audio Connection Kit)
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MIDI no Linux

JACK (JACK Audio Connection Kit)

@ servidor de som;
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MIDI no Linux

JACK (JACK Audio Connection Kit)

@ servidor de som;

@ entre a aplicacdo e o hardware,
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MIDI no Linux

JACK (JACK Audio Connection Kit)

@ servidor de som;
@ entre a aplicacdo e o hardware,

@ suporte a dispositivos com portas FireWire (via FFADO).
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Sintetizadores para Linux

Bristol
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JACK Audio Connection Kit [Delta6s] Started-
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Sintetizadores para Linux

[l © Hydrogen 0.9.5-svn-exported - love is_gone.h2song
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Sintetizadores para Linux

seuf@ 128
-}

Poly

Master Tune (@ 0
KeyMode (&
volkeyrollow (@ 64 [

Input
Env Follower @ Off @ On
Input Boost (@
Amplifier

Patch vol (@ 100 [

Pan (@ 0
stereo width (®) 127 [
e B
aack (@ 16
w8
o |

Transpose(@ 0

Portamento (@ 2

Velocity (@

Decay (@

2N |

Depth (@) 120 |
Delay Time (@ 37 [
reedback @ o
Crossover @ 0f@0On
Chorus LFO.
LFO Wave (@ Sine

LFORate (@ 12

Name: ba:
Filter

cutofi(@® 54 |
Resonance(@®) 120 [
% B
KeyFollow(®)  KeyTig

Mode (@

Type @ Dist @ Retro

Gan(® 104

Filter LFO.

Smoothing (@

LP+BP.

Resonance (@

Filter Envelope.
EnvSign @ [1O[+]
Envamt (@ 12

attack (@ o

e

sustain (@

2 B
K3 B KO K3 KB

Release (I
Delay.

&

Mix | B
Feedback
Time

Crossover

Chorus Phaser
phase Rate (@

Phase Bal (@

‘sa [ Pichbend(@ o

phasex-01

sc T
Osc-1.

Mix Mod

Polarity © [-1,11@0.11
MIDI Key

sc-2

Off Mix AM Mod
Mix Mod

Source @
wave(@ = BL Revsaw

rare(@) 11

Init Phase (@ 0

Source (@
wave (@
Rate (@

B nicehase@

B anspose(@

g

Transpose (@

FineTune(@ o Fine Tune (@
pitchbend (@
Osc1

S

12 [ ritchbend (@

OFf Mix AM Mod

Polarity @ [-1,11@10.11
MIDI Key

BL RevSaw

12

5c-3

Mix Mod
Polarity @[-
Source @

Off Mix AM Mo
(-]
11@101]
MIDI Key
Wave (@ sine
Rate (@
B nirhase @ o
B ranspose(@® 0
B richoend (@ 12
0sc-3

1n

Fine Tune (@

Osc2
AM Mod @ AM Mod (@
AM Amt (@ AM Amt (@

FMMod (@ LFo3

0sc3

o

12

Fmamt(@ o FM Ame (@
FM Fine (@

PM Mod (@

FMFne(@ o
PM Mod (i

PM Amt (8

oM Amt (@

[

M Mod (@) LFo4
o

Osc-4

= i

AM Mod (@ off

H wmam@
FM Mod (@

FM Amt (@

FM Fine (@
PM Mod (@

emamt(@ 12
234

Wave LFO o0 A Wave LFO SR A A 4 Wave LFO iR
ceeee ceeee ceeee

Wave Amt (@
LFo1
Polarity @ [-1,110[0.11
Wave (@
Source(®®) Tempo+Tig
rate(®) ‘a1
init phase(@ ‘64 [ it Phase @
B menspose(®
B ritchbend (@

B weveamt(@
sine wave (@

Rate @

" Tanspose (# 0
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source(®) Tempo+Trig
18

o

o

B waermt(@ o

Lro-2 LFo-3
Polarity @[-1.11@10.1]  Polarity @[-1.11@[0.1]
BL RevSaw

Wave (€ Stair

source (@ Fiter Env

Rate (@ 112

B nirhase @ o
B anspose (@
B ricchbend (@

Help

MIDI Channel: (@) omni
Sc-4.

Mix Mod

Polarity © [1,11@10.11
MIDI Key

Off Mix AM Mod

Source @
Wave @ sine

roro(

Init Phase (@ 0

n

Transpose(@ 0
rine Tune(@ 0
Pitchbend (@ = '12
Osc-4 Modulators
AM Mod (@ off
AM Amt (@
M Mod (@ off
mamt(@ o
eurne(@ 0
PMMod(®  Osc2
emame(@ 12
WaelFO o & & @ @
oceeee
Wave Amt (@ B
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Sintetizadores para Linux
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That's all folks!

The End!

rppbodo@ime.usp.br (IME-USP)
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