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The Design and Implementation of the Distributed MIDI Interface
for Multimedia I/O Server
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ABSTRACT

MuX, the multimedia 1/O server, uses device-independent DLMs(Dynamic Linking Module) for the interface with
various /O devices. In this paper, in order to expand the device interfacing ability of MuX system, we added DLMs for
manipulating MIDI-format audio data. Analyzing the properties of MIDI data and the MIDI file format, we designd and
implemented MIDI DLM for the MIDI devices and MIDI file DLM for the MIDI files.
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< oz BH3E Wyeldt. ol header chunkd
divisiongt FA A HA vlo|E7} F5duql 3P
stz olw division® #e 4ELE s A=
delta time gtolth. wrebd uolx] BE dailta time
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MuX AHE o8 71A] 282 AAE2 FAHH
FYsed 2 FA tulelx9 #AAW Fere
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Medium%elct, MuX My sue DLM =jUAE
AR Mujue] 529 DLLE2%H DLMES 4
4j3le] DLM Hol&o &8 x #elgct. Dlo S

MuX server

Device Independent

(33 9) Muxel CldjolA QIE{H|0|A
(Fig. 1) Device interfaces of MuX
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Aold UeHolx ol TUHEEL AFsACL
DLOE T3t MuX A7t 449 o 84 2UH
€ AHg3le DLO AAE A4d%ch DLLW A9s
£ 29245 Medium HA2RE P&ol Hodsn
Medium #A7} Dlo 2288 A&t F20]
B2 DLOY 7% s Aotk Aj=2o] Held o
29 24 Fgo] AAAH tivlo]A Q&G +Y3
£ 8ol dd
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M= Medium AAZHE FS5ue 42 Sd29
DLMZ #% Udesol: #5E EHshs DLLE o
g0 MuXdl 533 €.

4 WA % I

E =8dME MuXdlAd MIDI tiutolxs) s9lg
AHE = AEE 37 9% DLME Agsiz 3713
%l MIDI DLMS 24 % ®Ee2 UyE £ &
dl, MIDI #4258 Y4&¥s3tc DLM3} MIDI dup
ol22%EH ¢%¥sl= DLMelth. &4 DLMe 98
240 33 F A9 DLOZ 7AHET B =8
A pso] MuXel %715l DLM3 DLO: 19 2
o} 28 FAE 74N, g B 28 o] aodr)

{E 4> MIDiE <48t DLL= DLO
(Table 2) DLLs and DLOs for MuX
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MIDI %) erjenidg gy

Fileln.DLL ; MIDIFileln .
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FileOut.DLL | MIDIFileOut

Midiln.DLL Midiln

MidiOut.DLL | MidiOut

4.1 MIDI ZHel 213 DLO

MID! #4& 24 header chunk$} track chunk
2 F7Asled header chunkdl= 3g Ao @
AL F, BY ¥4, Ed9 £ A7 Y= AHgHE
delta-timeo] @ FHEC] Yz, T ol 4dF
¢l MIDI "IA|A& 7FA3 = track chunkEo] @
&84 AB8d. Track chunkel® MIDI wA|A]%}
F7134 meta eventEol ARH = o|E el A
3 R delta-timeo] 4A3W{r} Delta-timee 4
A goz vz ¢ oA 9] AL gHF el

B AFE WAA ] FFE HEHR] Holx H

AR, dgl oWlE, AAY QAZFAHE dAZ U
Folx 1 o]52 Z4ZE Messagedte A9 Sd2d
A S Feia Ade] AT oA ARd

| QIE{HIO| A0 MAH R 78 1685

YAEL zZ+ EAPE MessageListee linked list
g ez wEoA. By ELE sHAE
MIDI #d & EY $vrZ9 track chunk& 7H&H|
o] W9 delta-timed Z+ Eduic} SPZo2 (fiA
ANzZeto] ol wAAgte] Azt HFE EUsnE A
A Fo AAA] 2EYRE A o2 @A HEHD
EWYE gHEoA MessageList® 21o1A oj&& &
9 ANzeogHE HARIeR wia o AME
Azt €02 ARG} o]FA WE)A AR
2EYE MuX 2EHE T84 & DLOA dAF
7] 18AE MuXAd 3old frame W28 AH-3)
of gtz shte] vAR ] Y8E 7 Ao %= T
ZA(VOICE, META, EXCLUSIVE)Z $7|x o]
TZAE EApge &2 F o] 2AE 7|2 o}
A el ZeQoez whEd,

919 J%ES MIDI #Hgd gHe g3de
MidiFileln olghi= C++ 22 FdsH Ay
e IA F FRE JE 5 ded F FHE
MuX AHe] Medium &9 ¥+ dixjsi:= 7
gEoln, e sues MIDI #de AH2sr) 98
AL ol

MIDJIFileln DLO

U M HAIX 2AE

Eaig@ HAMX 2AE

il - A
- A

MuX
AEH

(2% 1) MIDI el 23 DLO
(Fig. 3) DLO for MID! file input
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AEYOo 2 RE Al TYYSL MIDI Bz
sy M Zade] dojEgeRE d& £
gle AR Eo| rh. MIDI ) Ak ARE Yehy
¥ B¥%(division)® =Y 377} g 1RH0)
ot ozl Aglel HeE HHAM ERY 8 Ty
9] #gjol EFAZIch MIDI HY 28 s
MidiFileOut #2204 o]&Eg ol&3l7] $HME
A4 MidiFileIn E29} Midln Ed20A =9
& U= 9 dE YA Fid.

MIDI #9& &7 e MuX 2EJozy
H Agwe ZHAEL oA e wrx] grE=
nes Agde] Pastt, sty olgA gl A4
ot o] NZARI A7) dfold, a# g
A wA)2] 2EYE t}A] ESE MessageList2 1}
Fojolgtt}. o3& MIDI % 34o] MIDI dHlolH
£ EddE &3y AFsr| Wiojrt, 2d o
Zt diAA o] HYAHE A AE Alole] HojAtes
HEA|7)3L, ©]& thA| Variable Length Quantity@}t
£ HE Heog uiiFc) o] Hee MIDI HddlA
AlIzt AR et MIDI HolHE Tdslr] ¢13] utd He
2 Standard MIDI File Formatol R¢5o] i},

43 MIDI 23 DLO

MIDI 98 ®8& 9ds= Midiln Sd2dAe
Azetr| 25 Qdsojx& MIDI dolgl Hag 9
& % 719 Callback #<7F ¥asith shis
MIDI 18 duto]2elr dAst= wARE Aalsl7)
A% Aoz, t}E e MIDI 28 dulolAfo|t}
MIDI &3 tjulo]x Callback #¥47} 98§ olf=
JEE dolHE A3ty Ao &1e sl MIDI 2
g tjuto] 2o &3ty dfFo)t}(8,13].

MIDI 9138 dulel~ Callback #4olME e
MIDI Hlol8& A MidiFileln Z#~AE 4We o
A14% VOICE TZAE 283l MIDI dlojHlE &
el A3 Y& Fh o2 s =r)e) =y
9oz wWEo MuX AEYOZ Hule UL Midiln
Fe2olA gt Ty A7t FpEY olfE
T <AL DLO Aloldl ALsls MuX AW #AY
Fo] YA Avltk 533g sta, 2P € FIv
o Agate] QlEE AFE Tydoez uhEy)
f&olt} ol2ig o]fE UEYAZ A= Y= o
H Z2E XololAi= zhe] AAAzte] AP £ Q
t}, 22]3, Callback 4+ WHEA] DLLo| &Ajsjof
st=2 MIDI 9% tisfel~ @24 DLL¥ MIDI &

MIDIFileOut DLO

MuX
AEH

SH WA 2AE a

(33 12) MIDI Tl &2 DLO
(Fig. 4) DLO for MIDI file output
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(23 13) MIDI €8 DLO
(Fig. 5) DLO for MIDI input
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A& 3u7] 984 Win32 APIZL AB8E timerE
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WM_TIMER WAAE 9E$d HRUEE 3o o] o
A& wow Y= callback F4E AHIEER
Hololth, E callback 52 AHEAI7E Y3 dlolg

£ B9 4 gI=2 DWORD =719 #Avigg AF
g},

Q=29 gojr= millisecond GHR AZF 24H 0]
AAYE= wE MIDI delta-time2 microsecond &
f2 BEHERR ox AR HHe st
MidiOut S#d24E MIDI Helelg 337 sl +
74A9] Callback #<7} @83t} shis MIDI 9
ulol 2o RS AAAE Ay AF Hol
i, ol ¢I¥ MIDI&¥ vtiwe]x @8 DLLEA
Midiln DLOE 78% o 783 AL ArH&3t4ich.
T o e timerold A= Callback ¥+
ld] o= MIDI ®ole}g MIDI &8 ctiujoj2d] A
&3 A HulE A4S 93 =iz, olE timer
DLLEZ F839t. timer DLLelE TimeFunc()°]
#He Callback #471 &A=l o] &7t 3t 4
< A7 FREE Fo g5t ¥ duitt 71419
o o) ghol WA Azt TS, 1 o 2 WA
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AA7e d€ @t
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YA o SYPxro) A2 AFUct 283 o] timer
DLLel dAF e e 3§t o o ek MIDI
doleje] AR ZF o] xExEo] o] DLO
A$Achd Azkg FA7E BAASA Hed 0)g € =
BoldEe He MIDI dolg] A& A3 o nlg] R
MY ZHYSEL B ¥ timerE AT dF9
prefetching Hao2 sidyct ArldA aAUTH
A4E2H prefetchingA Aok 3t LY 9} 38

Uel malgle] 277k Aok B =RAAE BEE A
e B4 oF e 7AT

5.4 #

51 UESR I Mols=f MDI T4

24 324 gle MIDI #U& JESHIE HF
sl 97 3289 MIDISU 29AE B3 L8
e dAolti(11]). thel 28 7L o] A A=
ol

Out

Local Host

MuX AE#

Remote Host

(22} 15) HEHIA| MIDI THa) A4
(Fig. 7) MIDI file playback on the network
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