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MIDI 1.0 MIDI
MIDI RP Recommended Practice
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12
MIDI
MIDI
SMF LS MIDI
MIDI MIDI SMF
MIDI RP
MIDI  SMF AMEI
13
1) RP GM General MIDI Level 1.0
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® MiIDI
MIDI  Musical Instrument Digital Interface
MIDI
® AMEI
AMEI Association of Musical Electronics Industry
1983 JMSC Japan MIDI Standard Committee ~ MIDI
1996
http://www.amei.or.jp/index.html
e MMA
AMEI MMA MIDI Manufacturers Association IMUG International MIDI Users
Group IMA  International MIDI Association 1984
http://www.midi.org/
® RP
RP Recommended Practice MIDI
MIDI  MIDI
MIDI
MIDI RP SMF
Standard MIDI File
® SMF
SMF  Standard MIDI File
1991 JMSC Japan MIDI Standard Committee AMEI MMA RP
Recommended Practice SMF
SMF
® GM
GM General MIDI MIDI
GM 1 General MIDI Level 1 1991 JMSC Japan MIDI Standard
Committee AMEI MMA RP Recommended Practice
GM 2 General MIDI Level 2 1999 AMEI MMA RP Recommended
Practice
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3.13 MIDI

MIDI 1 16

10

10 342
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MIDI 3
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34.1
(3.4.2 B)
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3.16.1
3.16.1.1
60 3CH
69 (45H)  440Hz
3.16.1.2

(3.4.1 A)
PC# 116 128

3.16.2
317
1
2.1
10ch. > 1ch. > 2ch. > .. > 9ch. > 11ch. > .. > 16ch.
3171
(3.4.2 B)
3 42 144/ 46
46 42
42
71 (Short Whistle) 72 (Long Whistle)
73 (Short Guiro) 74 (Long Guiro)
78 (Mute Cuica) 79 (Open Cuica)
80 (Mute Triangle) 81 (Open Triangle)
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32 MIDI

321
322
1 OOH
0O0OH 10 1
(
323
3231 CC#1.:
0 (O0H)
LFO
+ 50
3232 CCH#T:
100 (64H)
: Gain[dB] = 20*log((CC#7)%/127%)
3.2.33 CC#10:

64 (40H)

10 )

LFO

0 (127)

. Left Channel Gain[dB] = 20*log(cos(Tt /2*(CC#10)/127)
Right Channel Gain[dB] = 20*log(sin(tt /2*(CC#10)/127)



3234 CC#11:

127 (7FH)

CCH#Hr CCHl11 CCH7

: Gain[dB] = 20*log((CC#11)*/127?)

3235 CC#6/38:

0/0 (00H/00H)

CC#100/101 RPN  (MSB/LSB)
3.2.3.6 CC#64: 1

0 OOH
64 127

3237 CC#100/101: RPN LSB MSB

127/127 (7FH/7FH) NULL

RPN

324 RPN

OOH/O0H:

2/0(02H/00H)

MSB LSB LSB
MSB=01,LSB=00 +1 2

CCH11
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3251 CC#120:

0 (O0H)
CC#120 MIDI
3252 CC#121:
0 (00H)
0
1 00H (OFF)
11 7FH(MAX)
64 1 00H(OFF)
100 RPN LSB 7FH (NULL)
101 RPN MSB 7FH (NULL)
40H/00H(Center)
3253 CC#123:
0 (00H)
3.26
(40H/00H )
00H/00H 7FH/7FH
RPNOOH/00H

10
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331 GMlLite

FOH 7EH

<device ID>

ID(7FH:ALL)

09H ID #1=GM

01H ID #2=GM1

F7H

GM1

GM1

11

100 msec
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34.1 A:
PC# PC#

1 O00H |Acoustic Grand Piano 21-108 33 20H |Acoustic Bass 28-55
2 01H |Bright Acoustic Piano 21-108 34 21H [Electric Bass finger 28-55
3 02H [Electric Grand Piano 21-108 35 22H [Electric Bass pick 28-55
4 03H [Honky-tonk Piano 21-108 36 23H |Fretless Bass 28-55
5 04H [Electric Pianol 28-103 37 24H |Slap Bass 1 28-55
6 O05H [Electric Piano 2 28-103 38 25H [Slap Bass 2 28-55
7 06H |Harpsichord 41-89 39 26H |Synth Bass 1 28-55
8 O07H [Clavi 36-96 40 27H |Synth Bass 2 28-55
9 08H [Celesta 60-108 41 28H |Violin 55-96
10 09H |Glockenspiel 72-108 42 29H \Viola 48-84
11 OAH [Music Box 60-84 43 2AH [Cello 36-72
12 OBH |Vibraphone 53-89 44 2BH |Contrabass 28-55
13 OCH |Marimba 48-84 45 2CH [Tremolo Strings 28-96
14 ODH [Xylophone 65-96 46 2DH [Pizzicato Strings 28-96
15 OEH [Tubular Bells 60-77 47 2EH |Orchestral Harp 23-103
16 OFH |Dulcimer 60-84 48 2FH [Timpani 36-57
17 10H |Drawbar Organ 36-96 49 30H [String Ensembles 1 28-96
18 11H |Percussive Organ 36-96 50 31H |string Ensembles 2 28-96
19 12H |Rock Organ 36-96 51 32H |SynthStrings 1 36-96
20 13H |Church Organ 21-108 52 33H [SynthStrings 2 36-96
21 14H |Reed Organ 36-96 53 34H |Choir Aahs 48-79
22 15H |Accordion 53-89 54 35H |Voice Oohs 48-79
23 16H |Harmonica 60-84 55 36H |Synth Voice 48-84
24 17H [Tango Accordion 53-89 56 37H |Orchestra Hit 48-72
25 18H |Acoustic Guitar nylon 40-84 57 38H [Trumpet 58-94
26 19H |Acoustic Guitar steel 40-84 58 39H [Trombone 34-75
27 1AH [Electric Guitar jazz 40-86 59 3AH [Tuba 29-55
28 1BH [Electric Guitar clean 40-86 60 3BH |Muted Trumpet 58-82
29 1CH [Electric Guitar muted 40-86 61 3CH |French Horn 41-77
30 1DH |Overdriven Guitar 40-86 62 3DH |Brass Section 36-96
31 1EH [Distortion Guitar 40-86 63 3EH |Synth Brass 1 36-96
32 1FH |Guitar Harmonics 40-86 64 3FH |Synth Brass 2 36-96
PC#
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PC# PC#
65 40H [Soprano Sax 54-87 97 60H FX 1 rain 36-96
66 41H [Alto Sax 49-80 98 61H FX 2  soundtrack 36-96
67 42H [Tenor Sax 42-75 99 62H [FX3 crystal 36-96
68 43H [Baritone Sax 37-68 100 63H [FX 4 atmosphere 36-96
69 44H |Oboe 58-91 101 64H [FX5  brightness 36-96
70 45H [English Horn 52-81 102 65H [FX 6 goblins 36-96
71 46H [Bassoon 34-72 103 66H [FX 7 echoes) 36-96
72 47H [Clarinet 50-91 104 67H [FX 8  sci-fi 36-96
73 48H [Piccolo 74-108 | |105 68H |Sitar 48-77
74 49H [Flute 60-96 | |106 69H |Banjo 48-84
75 4AH |Recorder 60-96 107 6AH [Shamisen 50-79
76 4BH [Pan Flute 60-96 | |108 6BH |Koto 55-84
77 4CH [Blown Bottle 60-96 109 6CH)Kalimba 48-79
78 4DH [Shakuhachi 55-84 | |110 6DH |Bag pipe 36-77
79 4EH |Whistle 60-96 111 6EH [Fiddle 55-96
80 4FH [Ocarina 60-84 112 6FH [Shanai 48-72
81 50H [Lead 1 square 21-108 113 70H [Tinkle Bell 72-84
82 51H [Lead 2 sawtooth 21-108 114 71H |Agogo 60-72
83 52H [Lead 3 calliope 36-96 115 72H (Steel Drums 52-76
84 53H [Lead 4 chiff 36-96 116 73H Woodblock
85 54H [Lead 5 charang 36-96 117 74H [Taiko Drum
86 55H [Lead 6 voice 36-96 118 75H [Melodic Tom
87 56H [Lead 7 fifths 36-96 119 76H |Synth Drum
88 57H [Lead 8 bass + lead 21-108 120 77H [Reverse Cymbal
89 58H [Pad1 new age 36-96 121 78H |Guitar Fret Noise
90 59H [Pad 2 warm 36-96 122 79H |Breath Noise
91 5AH [Pad 3 polysynth 36-96 123 7AH [Seashore
92 5BH [Pad 4 choir 36-96 124 7BH [Bird Tweet
93 5CH [Pad 5 bowed 36-96 125 7CH [Telephone Ring
94 5DH [Pad 6 metallic 36-96 126 7DH [Helicopter
95 5EH [Pad 7 halo 36-96 127 7EH |Applause
96 5FH [Pad 8 sweep 36-96 128 7FH [Gunshot
PC#
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34.2 B:
24 56 |Cowbell 84
25 57 |Crash Cymbal 2 44
26 58 |Vibra-slap 29
27 59 |Ride Cymbal 2 44
28 60 |High Bongo 99
29 61 |Low Bongo 99
30 62 |Mute Hi Conga 39
31 63 |Open Hi Conga 39
32 64 |Low Conga 44
33 65 [High Timbale 84
34 66 |Low Timbale 84
35 JAcoustic Bass Drum 64 67 |High Agogo 29
36 |Bass Drum 1 64 68 |Low Agogo 29
37 |Side Stick 64 69 |Cabasa 29
38 |Acoustic Snare 64 70 |Maracas 24
39 |Hand Clap 54 71 |Short Whistle [EXC2] 99
40 [Electric Snare 64 72 |Long Whistle [EXC2] 99
41 [Low Floor Tom 34 73 |Short Guiro [EXC3] 94
42 |[Closed Hi-hat [EXC1] 84 74 |Long Guiro [EXC3] 94
43 |High Floor Tom 46 75 |Claves 84
44 [Pedal Hi-hat [EXC1] 84 76 |Hi Wood Block 99
45 JLow Tom 58 77 |Low Wood Block 99
46 [Open Hi-hat [EXC1] 84 78 |Mute Cuica [EXC4] 44
47 [Low-Mid Tom 70 79 |Open Cuica [EXC4] 44
48 [High Mid Tom 82 80 |Mute Triangle [EXC5] 24
49 |Crash Cymbal 1 84 81 |Open Triangle [EXC5] 24
50 |High Tom 94 82
51 |Ride Cymbal 1 44 83
52 |Chinese Cymbal 44 84
53 |Ride Bell 44 85
54 [Tambourine 74 86
55 |Splash Cymbal 54 87

EXC: EXC 3181
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4.1
MIDI
Standard MIDI File (Format 0)
Format 1 SMF

Format O SMF

Format O
411

16 16 16
8
MIDI 10ch. > 1ch. > 2ch. > ...> 9ch. > 11ch. >...> 16ch.
10ch.
412
1
3
Ch.
2
3
413
3.4
414
RP
RP 3.2 MIDI
3.3

15



415

416

41.7

LSB O

LSB

(Time Signature)

GM Lite

Time Signature = 1/4 (
Tempo =240 (
GM1 System On

GM1 System On

125ms 240BPM 8

Point Data 16
11000 FF580401022408

Point Data 16
11000 FF510303D090

Point Data 16
11000 FO7E 7F 09 01 F7

16

11000

Time Signature =1/4

Tempo =240

GM1 System On



Point MIDI Data
11000 | Time Signature = 1/4 FF 58 04 01 02 2408 | ---
11000 = 240 FF 51 03 03 D0 90
11000 | GM1 FO 7E 7F 09 01 F7
11240 | PC# 00H (0) 0-127/1-128
11260 | CC#7 ( ) 64H (100) 0-127
11280 | CC#10 ( ) 40H (64) 0-127
21000 | Time Signature = 4/4 FF 5804 04 022408 | ---
21000 =120 FF 510307 A1 20
480
240 1/2 11120
[ ]
2 Beat Tempo 2 Time
Signature =1/4 Tempo=240
RP 1 2
RPN RPN NULL
[ ]
MIDI
101 RPN MSB O0H MSB
100 RPN LSB OOH LSB
6 Data Entry MSB 03H =
32 Data Entry LSB OOH =
101 RPN MSB 7FH | NULL MSB ( )
100 RPN LSB 7FH | NULL MSB ( )
5.34Tempo

17




4.2

Stepl

Step2

Step3

Step2

MIDI

4.1

MIDI
MIDI

MIDI

SMF
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16

GM Lite

127

16

16

16

CPU

19

EOT

16

16

5ticks 10 ticks

127



51
4 SMF format O Single Track)File
SMF format 1 SMF
511
SMF format O 2
D
ID
SMF

Header chunk Track Chunk

SMF

! Header chunk Track Chunk -

\ -

20



512

Size

e Chunk Type 4dbyte "M™Thd" ASCI

e Length 4byte 00 00 00 06

e Format 2byte 00 00

e ntrks 2byte 0001

e Division 2byte dMm, dL

Division
5.1.2.1 Division
Division Track

bit 15 1/0
MSB LSB

| 15 14 13 12 11 10 9 8|7 6 5

0 X X X X X X X X
1 X X X X X X X X X X X X X

RP

5122

bit14 bit0 1Step tick 4

Tempo STM [ sec] Division  dn
1step [tick]| =STM  dn [u sec]

12, 24, 48, 60, 96, 120, 192, 240, 384, 480
12 480

21



513

Size
e Chunk Type 4dbyte MUK ASCI
e Length 4byte
° MIDI
Length
MIDI Length
5131
MIDI
MIDI
Dt = DeltaTime
Ev = MIDI Event
..(Dt) (Ev) (Dt) (EV) ... (DY) (EV) ..... (Dt) (Ev:End Of Track) |(Dt) (EvV) ...

<

All-Note Off  All-Sound Off

22
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5.2

MIDI
RP
SMF MIDI
521
PC MIDI
MIDI ]
MIDI 31.25 kbps
3 1 1msec
SMF
"0" 1msec

23



522

521
3 1msec
3msec msec
Imsec

SMF Track Chunk

24



5221

31.25kbps
31.25kbps

MIDI event Note message Channel volume message

Time Index MIDI Message

2 1 000 CC# Channel Volume = 127(Max)

2 2 000 CC# Channel Volume = 0

2 2 000 Note On Middle C

2 2 005 CC# Channel Volume = 20

2 2 007 CC# Channel Volume = 25

2 2 009 CC# Channel Volume = 30

2 2 011 CC# Channel Volume = 35

2 2 013 CC# Channel Volume = 40

Note On message Channel Volume

MIDI msec

Channel volume =0

Channel Volume = 0

msec
msec

25



5.3

531
GM1 System On
msec sec
5.3.3
532 GM1 System On
GM1 System On
GM1 System On
533
4 1
2
Note Message
Message Volume
Message
4 1

26
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Point Data (16 )
11000

11000 FF510303D090

11000 FO7TE7F0901F7

21000 FF 51 03 ** ** **
Beat, Tempo

Beat 4/4,Tempo 120

534 Tempo

Tempo
Division

ex.) Division=480, Tempo=120

200000 tick 208.33333 sec
1 tick 200000
0.00104 sec
208.00000 sec
0.33333 sec
0.3sec 8
MPEG
535 Event List

Event List

FF 58 04 01 02 24 08

Beat = 1/4
Tempo = 240
GM1 System On

Tempo =n

1 tick
Tempo=120 500000y sec

1 tick=0.001041666666...sec

27
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6 General MIDI Lite

"General MIDI Lite"

"GML" GML

RP

MMA AMEI
AMEI MMA

RP
RP RP
"General MIDI Lite"
"General MIDI Lite" /
GML
RP
GML
GML
RP
AMEI
MMA
AMEI MMA
6.1
AMEI
101-0061

2-16-9

03-5226-8550 FAX 03-5226-8549

http://www.amei.or.jp/

MMA MIDI Manufacturers Association

P.O.Box 3173

La Habra CA 90632-3173
USA
http://www.midi.org/
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MIDI 1.0 MIDI Standard & Recommended Practices 98.1
AMEI
ISBN4-8456-0348-9
http://www.amei.or.jp/news/news5.html

CD-ROM for Windows & Macintosh

http://www.amei.or.jp/news/news6.html

MIDI MIDI 2
MIDI MIDI 3

http://www.amei.or.jp/news/news8.html

MIDI MIDI 1.0 ISBN4-8456-0267-9
MIDI MIDI 1.0 ISBN4-8456-0303-9
MMA

http://www.midi.org/about-midi/resource.htm
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