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Real-Time Scheduler with Extended Schedulability Testing
for Mach Kernel Reconfiguration

Jin-Yeol Ryu'- Kwang Kim''- Shin Heu'"'

ABSTRACT

In this paper, we implement the real-time scheduler which performs extended schedulability testing, to reconfigure
Mach kemel in which Real-Time scheduling is possible. For this purpose, first, we propose the configuration factors
according to requirements of Real-Time operating systems and we analyze a Real-Time scheduling algorithm. Second,
for the reconfiguration of Mach kernel, we propose the modified data structure through the analysis of Mach kernel
environments and scheduling. Third, we suggest the extended scheduling method by analyzing conventional Real-Time
scheduling policies. Fourth, we implement the scheduler which executes tasks according to the Earliest-Deadline-First
scheduling and the Rate Monotonic scheduling.
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CT_Test :
Win+1) =B, +C; +$[ W(") ]cj 9)
Wi =0

o] af, Win+])=Wi(n)elZ Win+1) < T;-D;ol®d
a3 i 2A4F90 Assitia & & Ao

42 AAZE A3 FR{e 7
B =EoME 3184dA ANE &Fd 2AE7VE
A AAE AA sl g Y= dio] BY
d ANG 23=g HE 92 dadEH vz
4 dnFol M 2AEFE Pk AL &
Az g dA% FEEL.

AN A2 ozAzle] FoiN 2] ¢ H|
AN 2sge]l EAL + Uk wA, 7EY
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TEE 2AFHE FV)HeE AYHE HAL 24
B¢ FHoR 2AFeR, AL 2YEE0] 54
2 ot Fdol HHAR 2g=go] 7|ES Mach
el 2AZY FAoR FYHEE FAon YAR
2z A2E F717F Holq AAz 2d=E 24
2% dart 94g o= FA Add o] AHdE ¢4y
ofgtt. E, AN 24 =52 ¥ 4Y drldH F

& vt 2y =go] g FrldMe d3E ge
t time_out F#& AASAG. 2AEY Y& Z24
A AY G2 vhAAE S 2AEY $4F HE
g4z 2429 B8 d9Fo2 A% JHsEA S
o AN 2dz=ge 2AE7] Wl whFAEE
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RM_sched_check()
{

n=1

REPEAT{
UB = UB_Test(n):
if (0 <= UB)&&(UB <= U(n))
f U} = ne@1/n - 1) +

1t_threadin] schedulable = TRUE;

else if (UB <= 1)
W = CT_Test(n):
f WE Hte] AR YA S
if (W <= TIn] - Din})
it_threadin].schedulable = TRUE:
else
rt_threadin].schedulable = FALSE;
Jelse
1t_thread[n].schedulable = FALSE;

n++;
JUNTIL (n != task_set_no):

}
(38 8) HI§ ©x WMolMe AATIISY HA ¥22iE

REPEAT{
UB = UB_Testink
if (0 <= UB)&&{UB <= 1))
1t_thread[n}.schedulable = TRUE:
else
ni_thread(n}.schedulable = FALSE;
n++

JUNTIL (n = task_set_nok

(12! 9) DRAAIZH M WAool AAFHSY AM eD2)F

AZHsA AAE HA sl w24
e 2AZH QqN 2AZE,
wEAA Add M2 ANT 2AZYY g1
&3 2o

In
B d |

n~
:‘|o
_ﬂ.

schedule_thread
{

if (--gim_ieft == O){ /- ®M Ao @ AlZH &7 o
foHE AHER YUY UIIFOHM HH o
dequeue(rt_rung, ¢_thread);

[ SYHE MR time_out Fol Y o
enqu;aue(timeout_q, c_thread)):

if (AAIZH Y t2(0] empty}
ANER MNCE AHE

else {
hint 8 =8| Of YA AR 4Y

7{goll M Me;

[+ EDFO! ZRAE oiZAlZiol 718 Jiate Aycs
7t Mg D AMel ZRole T2 1R B My
B0 MeE

}
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PN GUI #7402 HdAYsln, 29 488 A
# Mach 944 Ao H&AFc}

AEHINE A AAZ 2F=Eol g &
Ae 9887 A% ALER AEHo|2E THEH
I, &3d 2AEsY AAE AA oA O
3t AN 2AEES 2AZdE EHE BY
F3 9l
(29 1D& A EHelEHY Z7|8HeZ  ‘Task_set
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gojglth, AlE#H o= HAAEE A 574714
2AF"E 4 A FH3, dHE £4E9 @9 01
Zoly g2age A BAsE 2w =E 0001
22 7H334 . ‘Simulate(RMS)'$} ‘Simulate(EDS)'
HyelAE gdd g2z J§E N 3 duydd
HAYE 2AZHeE BES BRoFn ok

———m

ask_sot Input

Quit

(38 1) AlBoleie] £7| #H

52 A g&llojM 2zl

(3¥ 12)& 48w g2a A £4¢ Jehl
2 9tk ‘Period %2 F7]& Yellz ‘Completion
Time'" &8¢ 8 AZ+& Jehli ‘Dormant Time'
& FrlolAel wpRAE e HaAY upRA
5 F7174x2] Akl ‘Interrupt process’ FE o
lojgtn HAIHY & gzanct WA Aygsojo}
3+ interrupt M2 278E HAIE g3

Poriod Complotion Tine Dorvant. s Imarrupt process
w5 I | 1 [ ] ]
[z ] [ ] L ] L |
v s ] [« ] E ] [ ]
we [o ] b ] L ] L ]
was | ] [ ] L ] [ ]

=
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Rate Honotonic Scheduling

(38 13) vig o= 2 Aol g3 (1)

(" 132 Foid 48 ZE ez Jge v
§ 9z 2AFY YHoR AAFEE EEg BYF
o dEd 8%y O xv & Hazazt 2AF0
s @A ohdAE vehln Ytk

(B 1) 823 HEkel Z2MM of28 (1)

ZEAM ol g8 Utn)
g2 ] 0.2 1
B3 2 0.451 0828
|2 Pt} 0.767 0.78
Az 4 0.884 0.757
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