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Abstract We have been developing a distributed real-time kernel based on Real-Time Mach 3.0
micro-kernel which supports continuous media such as video and voice in distributed environment.
In this paper, we evaluate real-time primitives for continuous media processiﬁg such as real-time
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rt_thread._create(parent.task, child_task, thread_attr)

rt_thread-exit(thread)

thread_get_attribute(thread, flavor, old.attr,
old.attrCnt)

thread_set_attribute(thread, flavor, new.attr,
new_attrCnt)
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rt.thread_attribute_init(prioriy, period_secs,
period_nsecs, entry, arg, port, thread.attr)

rt_thread.deadline_handler(thread, thread.attr,
entry, arg)

211 TyRTALNIET

N=FYTFNVIALVATLAERRY, T VFAT4
FYAFLATRETDYT NI ALAL Y FFELT LS
FoRSA el T4EBIR FIZIE, YVA7L508
BHCED, ¥FFABEBEDITLVIALAVYFBETFYF S
AV IALT, 7Vv— 2 ORBEHITELR o/l LT



LEAGMRIT—Lidkbhv. BEZOR, FyF T4
YEIZALBORER I—YPIERTEXLI L TH 5.
RT-Mach TiE, 2—=HFEFy R ST NIRRT 2ERL,
Ay be—IVBLEREOAL Y FELTHOP LOEEL
TBLIET, FYFIF A2 IALBICHR AT LAT
TEL, VTVIALAVYERT YRS A TR
BEETTELRDP 18, 7 — F VX FORE Y — B rhji
B, FYFIA VR P RBHLTTIFFAUNUF
SWAvE—=TV%EL IOAVvE-VIZIEHEN
PP IR AUNYF T, FYRIAVEIALIYT
WEALALy FERTEEY, OELEEZTESZ
MHTED. :

U, 7Y R T4 NV T ONBOMTERT. 21—
Fid, BAtI TFYFS AT F SR L, B3 t2
TFYRIAVNY R IHRA v t— VL TIRIE L7 tk,
D7V IALAVy FEEHTS. BEt3 TFy NI A
VEIALEEL, -2 VRV T VI A AR LY FOM
BEDRRL, Avke—TUREoTTvFIALA NI TE
BEIEL. ZoOWTIE, BELEEITE o7k, R t4
TYTVIALALVy FORBEEREETVS, 20
FEZ, VTV A LAV y FEIHIET ATy RS A4
NYFSHOAVY FRLBETBEN, FoFIL Ny
FIRADAL Yy FIIBEREEZE(RETEL0T, h0E
ELBREFOBVWYTLYALAALY FOETRHF %
WEWHIFEERFo TV 5.

Deadline
Handler

e o

wemmy blocks

e mmmmm -

Real-time
Thread starts

{L

gn%?s Bidle ggﬁﬁgues

! 1 1 ] .
1 1 T t
tl t2 3 t4

M1l 7FoKI4vnvks

2.1.2 7AY75L0OE

22BN L ) TVIALALVYFEFYRT A
Ny RS EfFo/zsurSanmERy. 3, V7L
F 4 hAV Y F ORR#HIF % rt_thread attribute_init()
2o TRET S (17T17H). ZOBITH, Y754
ARV y FOREHIE 0msec ICEREENT WA, FHRIC,
TR TNy R T ORENEREERET S (28478).
rt-thread_create() > T, TYFFA YNV F T DR
Ly FLEAMALVY F2ZhERERTS (3717H & 44
TE). FyFSAVYNVFSDRALV Y FIL, Avk—¥
o TEBIKET S, U7 AT LAV Y FidEES

N BEREMBHICET & H — R VIC X - THEM I ED
ENB. JTNVIALALYFBETFTvRIAVEIAL
B, Ave—TJIENF YR I AL NV R IR S
NBE. FoFSAUNYFTEAv =T HPL (67
i7H) 4, threadresume() 2o TUT VI A L AL Y
FOEFEHEREES (71047H).

2.2 UFPWNRALARTr a—7

RT-Mach i%, Rate Monotonic A7 ¥ 2 — 1 ¥ 7 [1]
I2#-7 { Integrated Time-Driven Scheduler % {#§
A TWwhA. BE, RT-Mach % — R VIERIZR T 6 fEHD
Ay Ta— YT R)VERBELTWS. 21—, 7O
Lottty PENTAY Va—- )y R) 2 RRTE
%. processorset_get_attribute() 2o THERE S
TWAHAT Va—= IR R) T %1B5ILEMWTE, proces-
sor.set.set.attribute() #E>TH LV AT Ta—1) 7K
VVERETAHIENTESL. 7 IT 4T EUTIORT.

processor._set_get_attribute(pset, flavor, old.attr,
old.attrCnt)
processor_set_set_attribute(pset, flavor, new_attr,
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1: #include <mach.h>

2: #include <rt/mach_timer.h>

3: #include <rt/rt_thread.h>

4:

5: mach_port_t port;

6: int myfunc(), deadlinefunc();
7: int iteration = O;

8:

9: main()

10: {

11: thread_t new_thread, new_thread2;
12: rt_thread_attr_data_t thread_attr,thread_attr2;
13: char *thread_message = "In thread...";
14: task.t mytask = mach_task_self();
15: kern_return_t ret;

16:

17: ret = rt_thread_attribute_init(1, /* priority */
18: 0, /* period (in seconds) */
19: 30000000, /* period (in nanoseconds) */
20: myfunc, /* thread name */

21: thread_message, /* new thread’s args */

22: &port, /* port */

23: Zthread_attr); /* rt_thread template */

24: if (ret != KERN_SUCCESS) {

25: mach_error("rt_thread_attribute_init:",ret);
26: exit(0);

27: ¥

28: ret = rt_thread_attribute_init(1, 0, 0,

29: deadlinefunc, /* deadline handler */
30: &new_thread, /+ new thread’'s arg */
31: 0, &thread_attr2); /* rt_thread template */
32: if (ret != KERN_SUCCESS) {

33: mach_error("rt_thread_attribute_init:",ret);
34: exit(0);

35: 3

36: printf("starting deadline thread\n");

37: ret = rt_thread_craate(mytask, &new_thread2,

38: ’ &thread_attr2);
39: if (ret != KERN_SUCCESS) {

40: mach_error('rt_thread_create:",ret);

41: exit(0); '

42: ¥
43: printf("starting periodic thread\n");
44: ret = rt_thread_create(mytask, &new_thread,
45: &thread_attr);
46: if (ret != KERN_SUCCESS) {
47: mach_error("rt.thread_create:",ret);
48: exit(0);
49: }

50: while(1){ sleep(100000); }

51: }
52:

53: myfunc(message)
54: char *message;

55: {

56: printf("Ys iteration }d\n",message, iteration++);
87: '

58:

59: deadlinefunc(thread)

60: thread_t *thread;

61: {

62: int missed;

63: timespec_t time;

64:

65: vhile(1) {

66: expire_wait(port, &time);

67: printf("Missed Deadline, secs = %d, nsecs = Y%d*,
68: time.seconds,time.nanoseconds);

69: printf(" total = %d\n", ++missed);

70: thread_resume(*thread); -

71: }

72: }
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rt.mutex.allocate(&mutex, mutex_attr)
rt.mutex.deallocate(mutex)
rt_mutex_lock(mutex, timeout, context)
rt.mutex_unlock(mutex)
rt_mutex.control(muﬂex, cmd, arg, size)
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rt_mach.port_allocate(task, right, port_attr, &port)

rt_mach.port_associate(thread, port)

rt_.mach_msg(msg, option, send_size, rcv_size,
rcv._port, timeout, notify)
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rt_thread_create() 460 usec
thread.resume() 116 psec
rt_thread_attribute_init() 1,560 psec
rt_thread_deadline_handler() | 2,646 usec
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