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Typedef struct RT_TaskControlBlock
1
U32 KerneiModeStack.
U32 KernelModeSP:
ug State:
PRIORITY Priority:
Struct _RT_TaskControlBiocke pPrevICB, +pNextTCB:
Struct -RT_TaskControlBlock+ pNext:
Struct _TR.TimerList *pTimeOutNext:
Char Name[256]:
U32 RT_Task:
Struct -PeriodTable periodicTable;
} RT_TCB *PRT_TCB, *+ppRT_TCB. RT_WaitQue, *pRT_WaitQue.++ppRT_WaitQue;

(O3 2) &Nt EIAT9] RIOE st 72ZA

olgd ABTZE /X3 4 7HA Y Hx
AR TR HYIJEF AT

(03 3) EixA2 401K &=

2.2 20 0IE 7 M= e1eiE

AR AGAME B39 FEATS
DEAF7] fEA 2AEY @u=E0e
He gL 477t 1A g 2AEI
dnglEe A FFHA dndEFH 3
dngdFEes g F Urh

A 2A2% LadFL 239
3 olHd gaz EA s =¥ &
YTHE 1A sl LX)l Ao} 2AIF
e wlez AA APre] A2
7t AL AFL MRz gtk 2Ey Al
o] 37 w3l dAg £ e U=
9olt}, o)l HAA 2ASH U
& AP Fo AAM9 FEFVNE TR

o o KO

]

oo > e oot
T

Yo dN o o

29

oA Alzd &7 2 A 277 2 A9
B AzgdA F2 ojgdn.

T3 2AEY duYFL EE H22
o] Agtel disig 1 BA4S 4A RepAw
AR 438 BaId dEiMEs BE FR
g /I3 o 28y A2 g23rt b
ol T2 5 S17] Wi Az me &
AZgo] WA " T3 2ASE ¢
18 &L 8 Fo 2AEHE 7] dE
oy g7l Wad g & & gk HeY
o] Hojvitts FAel Utk Y A
o] e =rt s dHe] Qo

B =R 343 B o)F F 2AE
g 2uEL 4 4o 7o & A
4 gauzEF NEdS FE&sd = 23
Ao o]F 9 dg HEATE Ha3
FHo A% LHIH=E Has ¥ £ ¢
th FE ojFo A4I{EIZ 3 £FolA
o st QG NZE HUE A& A3}
22 AL 288 F g ojy#
MR g4 AHE AdA A&EE SEA,
2AZEYY AFHS EX2 2AET
& 7839t

a9 494 BE RAAE H23ES A
go] A& F Al U &Y FEIF BV
3z AA Ade #HE vl AR
Y eE JEo2 HAIE YHUEF
it &, AAl A3 el A 2ol Byot
£W READYAHAANE gdohs 7l
2 Ay e HA{FE ®ol A foix
AdLe XA s B2a2 dds
Fo a9 7o oz AU ALY A7
3, 2¥A god HAP3AFTt Fol E%e
W oEd QPAFS AR ejaId tiste
29 g7 Fol ARY AANA Bk 34

o

AN o

M lo



3H9 ol
1 39 79 7P Boer JJAHoEA
A g &8 FA €.

e B @l W1 Feol A3

>

4o

While ($#AIZ EHAIDL ZHE DNX)
for (OIZ R0l Ye SE AN Oa HLel
O BWEN Us s T N2 =2 24
AE I BASDE M4)
if (8 Jts8 EjAII SACHH)
RT_ldle( );
0|3 A2LH deE B1A3 M

Dispatch(& &8 ZZHA);

(08 4) M= FE

2.3 ITC(Inter-Task Communi-
cation)

ITCE H2aE7 Holy AFolrd o
I EE xgdsF= diyor 283= oy
st oldd wE Fo od A&
g3t=rte AAdsor & 38 e
8§73 wel AAsor o e ITCE
Ae3lE 7]$02% Reliahility, Content,
Speed, Portability7} & ®H F8Eo] wet
A" ITCE ZASoF dth ITCE 44
WNEAl F ) ol HxaER ddEHo
Aot A2 Aoy g23se] Jd3dAY
AEo] webd =ZA tightly coupled ITC 2
loosely coupled ITCE2 2F8 £ gt}
tightly coupled ITC: d$ W& &x2 F
FURE B3Y TAE e RoE 2H
vt Au, 45 FAHAR portability
oA 5‘4 HkA o]l loosely coupled ITC
TR E AHESHA] gn F B2zt
AR AS$E ¥ BT w2} 3

des X rlo rEE

Lo, rlr e

@E@M? H4A K2& 20014 62

gt o] % %ol portabilitys EX% 4G
ouF =7t TP e EF UHe
Auo doleE T3 glE el mely
Content ITC% Non Content ITCZ £#F3
4 3ok Content ITCE %& gj2=7} oful
Aejste H RIHHY ARE aFdE
Zﬂ—"-’- 9]u]3t3 Non Content ITCE WE
237t o|HEE Aste W [ o]

BE A7 gt A dvad =9

=
[»
f
b
L —
Hi
flo
o
2
i
4o
It
4z
£
g2
.hrﬁ.rﬂirh‘ﬂ?)&&mﬁ«ﬁi&

lo
M ok
o
flo
Hif
o
o &
X &y o g
o
ay i
N

o
lo
hu

oo X

o 3L
He
1o
of
= g
it
L N
o
N
o
S
o
o om
Lo
SO Y

for
o
_?l‘,
)
x
o
e
fu
)
4 3

o 3

oo pox f

Do
lo g te [ wo o
o

H1

ol

rir

o

o

ox

do

—l: ¢

o L
2 P ¢

r

Buigul

e

2 2

1) Semaphore

AAZ AdAAME B2ae 57388
AA AwtEE o] &t AutEolE A
AIZE AL 7HE 71239 Non-Content
ITC wyolth AulEolE F&37] sl
= A% HZ(atomic access)E 7Hs3HA
= AdASE T ZE(kernel data structure)S 7}
132 glojof &t A5 HIL F 7 o
o B3t ArtxolE FAl JIsHz

g o 2AsIE "ol ZZ(race condition)

)J



24t 0I5 &Nt He /\IA%L.I JH%

S 4x3 Fo. AviEoEs AFTAY A
Az YA Fdgo] itk AFAE Al
nEo|E AFE LAV AR S R
E 3o wd 2HATF AetRxolE ARG
o "lo] it AMEE FX R UE ¥
2L 34 g g 29 55 4wvrE A
nl¥ojols g FEE Multi-semaphoreE
Asta gl

(O3 5) Multi-Semaphore O 22X

A MY B2A(TL, T2, TS 7 &=
¢] Event(El, E2, E3)& 7F3 by, T37
wake-up3t7] $18lAdE T1x T27F =+ El,
E2& T3o0A Bujept 3AY T, T2 F
shist oMEE BUE HE A7 e
b o8 RE ZA$E AYIEE & Ao|th

2) Mutex

Mutexe ¥ 71 o139 Bl2age] YT
resource% 428 5 g A8y 2AEY
Fgate AxgdE Bt & 4

=98 713 "d2=27 gE Hx3a g 948

)tmi

g 7] qE FAC 98 ®Baart J2
A EIEFE MutexE X 4T
3) Signal

Unix A9y AZ(signal) & A2ZE JH
HE i HF7] JHEEZL %Fﬂ’ﬂ‘:‘r.
BE JHPEE H/W/L 28/ =
R Fat g 1 P b e o
WA ZA] AYEA FHE wEe e ¥

rr

31

& gaavt 9A Z2AME Y539 59
2 o 7 A3z 9@ e PN
B2 3% v Fee 49 Fdo=
EotbA A% A FHE FHsA €

9. 788 AFE T Rog Adshe
Y oshis Az 24€ adz s
A Y48 59 F 499 $des
Ygotet A%oln E st dH A2
FRo2 Baag o FAIE ALl

A BEE AN ALY 718 ®

3 e goldLe utE 2AEHY &
S 98 "asid 2AEYHE A AL
o Bz 29Xl WAt} Az F

task release jitterolz} E2l= A
2AE '%‘ i—rﬁ ‘3101‘4'71] ot e
% < F83g, oy
¥ EAHES 9&%}71 HEM EloluE Alx
g Az71e 7uto 2 e gaags F713
Q BHoZ wF7IHA JHYES TE R
oz I3} QEHEE A T= A3
= R AF EE On-chipolA T3}
Rololof ATk AT PAZE AAF A

o )

Aoz AHYE AFHA o 9 2
96 & AA N AV AT IFES A

#define TICK HZ (100)

#define ONESHOT_HZ (1000)

#define TICK_PER_SWITCH (TICK_HZ / 10)

#define PULSE_PER_TICK (TIMER_FREQ / TICK HZ)

#define PULSE_PER_ONESHOT (TIMER_FREQ / ONESHOT_HZ)
#define TICK_INTERVAL (1000/TICK_HZ)

#define ONESHOT_INTERVAL (1000/0NESHOT_HZ)

(O3 6) N2t HAtE 28t &= MO
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typedef struct RT_TaskControlBlack
{
U32 xenelModeStack:
U32 KernelModeSP;
us Sstate;
PRIORITY Prionity:
Strwct _RT_TaskControlBlocks oPrevTCB, *pNextTCB:
Struct _RT_TaskControlBlocke pNext:
Struct _TR_Timertist *» TimeOuthext:
Chas Kamel256}:
U3Z AT Task:
Struct _Perlod Tables periodicTable:
} RT_TCB +PRT.TCB. ¢+ppRT_TCB. AT WaitQue. «pAT_WaitQue, ++ppRT._WaitQue:
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2.5 Interrupt handling
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Interrupt( )
{
disable interrupt; // AHHE 25
register each interrupt,

/AR A HYEE
save register & state in stack;

// JAHYE AHLE AA
interrupt processing; // QEHHEE Ag
return to interrupt process;

// JHYHE &
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A Development of Distributed Dual Real-Time Kernel System

Chi-Ho, Lin*

Abstract

In this paper, we present the development of distributed dual real-time kernel system.
This paper proposed that real-time applications should be split into small and simple parts
with real-time constraints. Following this concept, we have designed to preserve the
properties of both hard real-time kernel and general kemel. To satisfy these properties, we
designed real-time kernel and general kemel, that have their different properties. In
real~time tasks, interrupt processing should be run. In general kernel, non real-time tasks or
general tasks are run.

We compared the results of this study for performance of the proposal real-time kernel
with both RT Linux 0.5a and QNX 4.23A  that is, of interrupt latency scheduling precision

and message passing.
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