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We have extended the Mach operating system to support multimedia applications. This
paper focuses on realtime issues while supporting continuous media, such as animated graphics,
sound and music: asynchronous event notification, temporal paging system, and device drivers
that run in user mode. Qur extensions support multimedia applications by notifying occurrences
of events to the handlers and schedule them to meet their time constraints. Temporal paging
system is designed to support realtime handling for multimedia applications that have huge data
segments. User-mode device drivers will help develop device drivers efficiently and provide a
flexible environment. The rationale, design, implementation and performance are presented.



1 RUSHIC

TNFRAFAL TR 2=V A Vv F 72— ADAEREZT TR, FFEEBMNHOH LOTHEEL 4T 5, <
NFRAFATT 7V r—2a 2 lERREOT INANHOS THR—-FTE2 kli 7)1/“7‘)<7"’4 7T 7Y
- /a/%%ﬁé%%iijkéut?%% ;

AE, bRONEINFATATT )= ariyR— bT572000, Mach FRV—F 4 YTV A
7 A (1] 2R Lz, Z0H5E (Multimedia/Realtime Extensions) @<V F 271 703 b, Bic, 7
ZA—Yav, BE, BELREOEEAT 47  (continuous media) EYHE—- TS [2], ~BOTILF
AFATT IV r—avikdrR— F'?‘é?‘:bb:&:t OIS ERREDS VLB IS A%, EE A T4 TOH

K= g OS B DERBAEE LTERTPLTHD, T2, H— 2N ARSI n%lF?%ﬂ%
BN LHELED, ‘

BHATA TR R T 2000, OS2 7y 4 AMSLETH L, BE. WA 747, A
B2 0BEYRYETILICLoTERENS, LWo T, BHMNZHKEHBELRZVWE, X714 TORE
WRE27:0 GESHALTLUE I, T2, TVFATFTLT7DT7 T 5 —2avidnl 200A5 4 7%E
HIEDLZEBBHEDT, YTV A LRAFTL TOREME S F— T B0ENH S,

BEOXTA T EMBEDEDIINFATATTT) r—avid, B DEHERETERT XD b, 3
NENORRE DL AT 4 TEIJMElJfﬁH%n_%Fﬁ%L FRODOHTHRBE SN ERENBEE TH L, EHOH
WHETEDL I RT TV r—va Y2KALLBE, BCERLOUAMOERSTH 2, Ll —#IC
UNIX 2 EDY it L2 70t ABORMIE. V708 4 a2 EIEL 2V, ZDrbdIT POSIX T,
realtime signal S42E S T3 [3],

Mach WS NVFAFL 777 ) r— 3 /%&T~I\T%$£’I%#~fofwé Aby Fewv ) st
HR-PLTED, =20 70X (ERICIES A7) RCEROHIEEEXAETE S, 2L, BRRox
FVa-) vy, BEO UNIX bRILIA LY 2T YUY IOR) Y —5E50T, YTVIALARATA
TORMPEHR— b TERV,

it\hhdﬁﬂ‘v4ﬁﬁﬁ—%wﬁ\UT»&%A%%ﬁ—FTéﬂtﬁﬂTé5aUND(m&~N
ELT2-FE-FTELDT, VLV T 74T TH5 4], UNIX OV RF AT NEEFTHTLY T
WEA LT BERTIMOAL Y FEEXRTLILNTEDL, LD oT, #—FVE— FTORBENEL T
N UL?)*'?)WT)‘T4’7’77°‘)’I vs ‘/%ﬁﬂ‘\'ﬁ}\?‘%f:bﬁb: Mach # 77 v !-7*—-{“: LTEIRLA
HEThb, -

2 Multimedia/Realtime #LRDHPE
bhbh OHIRIE, KDObOPLHRE R D,
e UTWEA ALY MEHE preemptive deadline-driven A7 Y a—1 ¥
o Temporal paging system \
o L—FE=FOFIARKTA S

YT A DAY FBEIE VTN AARAL Y FORBEFEPETRICL, S 71 T 7S
AARATFT A TOEMEY R~ 325, /2. preemptive deadline-driven X7 T2 —1) ¥ 7w, 7y
FIAVARG T a—) VT %INTFAT4 TTFNAARCERBR LAY Y a—) Y FE#HWT, YTV E A A
ALY FORT P a—)rZ itk S,

EXGTF— 4 HBRAFEOTLFAFA 7T T r— /5/0)‘)7)115’/{1\&’?47‘“}‘—‘}‘?% LAEEL
FHERBET A= PT5 OS OFE, BECT I EASREVERIZAT Yy 777 FOMEICH 5T
e ANy PBAMERE I, ZXREEPOYHAR-VIICAT Y A Y ENRDENO LEIZFHTELZN



[5]e 7% 2 MEBIR. —RICHNICRS 2720, FOWER—VC pin-down §2DREBHERTH .
F—y Ay FRBMICELRT 5, EART - $R% pin-down TAHRBEEMNTLOEHEVH L, TOL
%2, temporal paging system &) FEIC Lo T, 7 FL R L WM O KTZEMNT paging 7% 9 &
iRy, ThERBRT S, ‘

o, TNFATA T EE B0, OS 34 BF/SA A F T A EABR L2 TR bRV,
TNFAFATHDFTNA ZAFINE TOERY R T SAALEDP L) REoTWD, 72, HABATAT
BOFNL AR 4 LERSNA TS, LizdioT, #—F Vi EHERSTICT/NARAFTANEZEBINT 54
BESLETH S,

BB, Z—FE-FOFSLARTANOREMOV T, (2] ¥ BEE 2w,

21 FOYIILTEFN
TNFATFLTTTY r—a vid, TREFADAT 4 THCHEMELHEL, Tho 2 BRBMES T

TrItk o TEHETELZ, TAFNOLEMEEN NV FITLERE, DRDROEETHIUTIIVIET N
i, UToLyThs,

e NYFFRANRY PO X o THREjES L5,
o NY FTRETIZEMETE B,
o NV NI IR RHM ER D,

EEATATRERT S, Y FTRBHN RS ZHE LRt RER bR, 7L, ThidEh?
NOAF4TFTOUETCHRELOTCIELE L., FREBITNAL AL oTHRTAZ L RERELZT TR S 2V
(2.3 &8) ,

2.2 ANLPEAXRL MEH , |

ZOEETOANY ME, BTO0THS 1 1. FEAPI/ODKT, 2. ¥4 <DFRK, 3. 2—VEHK
DARY D, 4 RVFATFATFNL AP DEYRI, FRFRDANRY M, 22020 7 A2FHD,
—DDARY PRI DBE, BROHZTSTONY FFITAAY b5lMA BT, 4 XY PBEMLRES) &
he FRHONY RS RREI SN S, #2iF, MIDI (musical instrument digital interface) & » TH
EEHETIHE. 7 A2 dABMEBHTREASET MIDI AV FF 288 L, MIDI 2w FE%5Z
LItk o TEBTEDL, ZREFT T4 7 ARFHSCEHBE, Y7127 ADNY FI2HBEL, AR
IZF AT ARy Fr@EMSgiud L v, 4 .

Z—HHEEZ B4R DEH . (event definition structure) %, Bl 1IZRT, eviihandleridf N>

void (*evt_handler)();
void *evt_value;
event_class_t evt_class;
event_set_t evt_classmask;
event.opt.t  *evt_option;
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