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Real-time Kernel Design Based on pC/OS-II and Meeting OSEK Standard
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Abstract Safety critical systems make more requirements on timeliness and reliability of embedded systems. This paper
designed a new kernel for a mixed time-triggered and event-triggered mechanism, meeting the OSEK standard. The ker-
nel has the features of good timeliness, high flexibility and certainty. This paper also put forward a static schedule stra-
tegy for mixed tasks and an algorithm to check the schedulability of time-triggered tasks. The flexible switch between
tasks at both interrupt and task level helps to guarantee those good features while improving the system utilization as

well, The experiment shows that the real-time kernel is effective and efficient with good timeliness and high reliability.
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OSEK/VDX #7 #E # 52 , B [8] fih & {F 45 ( Time-triggered
Tasks, TT £ 45) £ & F F 4 fh & 1 % (Event-triggered
Tasks, ET {£4%). TTiE&EA 3 HRAE . #:# (Suspended) |,
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KEWE 1 R,

Bl TTESREFRXR
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BRI SEH R GE AN B LU T &t (DIl AR S BEE A4
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At 1] s FF AR AT » AT %5 th VR BE SR 06 JF R R A< B 4V Sy 2
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FERETEEZHGTT £ F RAEFEH SR OS_TT_TCB 44
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typedef struct os_tt_tcb
{
OS_STK* OSTT_TCBStkPtr;/ » {E&HEARIE ST = /
struct os_tt_tch* OSTT_TCBNext;/ * f§[6] F— e ETFEE = /
ttTaskType OSTT_TCBTaskID;/ * {E & #51R%F = /
ttAppModeType OSTT_TCBAppModel;/ * {£ % Bi 8 i it =, = /
INT8U OSTT_TCBStartTime; / * {5455 8 FF 41N 18] = /
INT8U OSTT_TCBWcet;/ x {£ 5 M BIRBATES A * /
INT8U OSTT_TCBDeadline; / » {%45 4 1k bt /6]  /
ttTaskStateType OSTT_TCBState;/ x (£ AR = /
YOS_TT_TCB;
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OSApplicationList[0]

/

OSApplicationList[1]

=

OSTT_TCBNext L—»] OSTT_TCBNext » OSTT_TCBNext —_

OSTT_TCBStartTime =1 OSTT_TCBStartTime =3 OSTT_TCBStartTime = 21
OSTT_TCBNext OSTT_TCBNext OSTT_TCBNext o

OSTT_TCBStartTime =2 OSTT_TCBStartTime =3 OSTT_TCBStartTime = 18

OSApplicationList[OS_
APP_MODE_MAX -1}

OSTT_TCBNext

OSTT_TCBNext

—» 0

OSTT_TCBStartTime =1

OSTT_TCBStartTime =...
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/» BRBIREES « /
if(OSTTReschedule==TT_RESCHED_TRUE)

{
OSTTReschedule=TT_RESCHED_FALSE;
OSTTTick=0; / » B AR 0+ /
BEHRERIE;
BESREER;
/% SRR 2E TT EEBEHIT * /
if(OSTTNext ! = NULL &.& OSTTTick = = OSTTNext — >
OSTT_TCBStartTime)
{
g ETEFMAE;
OSTTCur=0STTNext;
OSTTNext=0OSTTNext—>0OSTT_TCBNext;
OSTTCur—>0OSTT_TCBState=TT_RUNNING;
OSTTSw=TT_SW_TRUE;
)
else
{
RGN ET {58
OSTTSw=TT_SW_FALSE;
}

}

OSTTSw A TT £ & U#trk, R AR ER BRI
B TT 4E 45 #0475 OSTTTick Ky i 40 45 $0 3+ $#8 ; OSTTCur
510 YRTIEAE AT TT EF BRI, 2 OSTTCur 2§ NULL
B, B AT TT £S5 PUT;OSTTNext FEHFEERP T —
MREPITH TTEFRERR, EHRELEQEERY
BN AR MR E R4, 30 OSTTCur B8 NULL,
OSTTNext 6] YRIAERPHE—MEFE.

(OMFTAEAME LR, B OSTTTick==0S_TT_
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(3) ZRVABE RIS EEAE 4T , MBTR 20 TT 45805, B
OSTTNext { = NULL && OSTTTick = = OSTTNext — >
OSTT_TCBStartTime, XATRELRTHIEE.:
if(OSTTCur==NULL) / % HR[% TTEFHAT * /

{
e ETEFME;
BB SRR SRS
OSTTSw=TT_SW_TRUE;
}
[ EEPITREERTH TTEF REPIT+/
else if(OSTTResumeFirst! =NULL &&. OSTTCur==
OSTTResumeFirst—>0OSTT_PTcb)

EHAEREIMES RS
OSTTSw=TT_SW_TRUE;

}
/% E—EBIEH TTAEFRPITHRE T FMABRE X P,
REPAT * /

else

{
B YMEFRINEHR EEE R T
EHEBERE AT SRS
OSTTSw=TT_SW_TRUE;

}
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if(OSTTCur==NULL)
{
B ET 5,
OSTTSw=TT_SW_FALSE;
}
else / » BAEEPATHBIH) TT £5 « /
{
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OSTTSw=TT_SW_FALSE;
}
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if(OSTTResumeFirst==NULL)

{
OSTTCur=NULL;
RYET EFRAE;
OS_TASK_SWO;

}

OSTTResumeFirst 5 TT 4L F K E R A L4 Yal
X TT & 478, B OSTTCur 3y NULL; OS TASK_SW(Q)
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if (OSTTCur==0STTResumeFirst—>0OSTT_PTch)
{
/% BHEM TT S TFERERIT WBEIRE T —MEF */
if(OSTTResumeFirst—>0OSTT_PNext! =NULL)
{
A5 YT S S hl A S WK B SR B 5
OSTTCur #516) FT—MBEWE N TT £F . EFEFRE
®ILETHESAKE;
TT_TASK_SWO;/ * #47 TT L& W x /
}
/* BEES IR BEERPRE—MES UHRE ETEFHIT »/

else
{
OSTTCur=NULL;
LR S BRI S MR SR R
BYET E5ME;
OS_TASK_SWQ;/ * i#i{7 ET (£ % ¥1# = /
)
}
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else

{
Ik ET L5
OSTTCur=0STTResumeFirst—>0OSTT_PTch;
TT_TASK_SWO;/ » #47 TT (£ 5 0# » /
}
EFREFAEFEBREEREFHE TT EFIITERE
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EX 1 ticksForTask[OS_TICK_MAX]AFid R&E4
R X R AE S id, OS_TICK_MAX Ny i B R 3 &t
A ¥4l preemptedTasks[ TT_TASK_MAX]HFid # 8 &
BEHER . BT F id, B AT rt 6] (weet) | Bif FR (dead-
line) FIFI A2 AT B 18] (remainedTick) , TT_TASK_MAX %
VA BB AT 5550 1T BU8S nPredTasks Al TS5t 8t &5 Bk
PR B SE BUAAT 55 3 tick e b5 3118088 s currentTask %
AVEERT YA ZBEIITIES KB next BRARF —
MEEHIIT AL F; startTick FRAT S B FF 15 85 % 5 finish-
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Tick AR5 BT R
VI AL : currentTask A E R B E —MMEF, tick
0,nPtedTasks 7 0, BERBIE 5 Fin.
F

ARBEDFM N
preemptedTasks
HF N task

MticksForTask# 4
start Time 30 & 9 Bt (%

R b 28 1 tick =
currentTask.startTick

ARBEDFR
preemptedTasks
R Ltk ticksForTask[]
currentTask 2B it
e ticksForTask# 48 & % ¥ stick=currentTask.| _|
task BT 1, THT finishTick;
tick = min(task.finishTick, currentTask=
OS_TICK_MAX) currentTask.next;
FEticksForTask$k 4 & 1
Hrtask Q- BERE 0 4, currentTaski 3 & ;
X ¥itick = tick=nextTask start
min(task.finishTick, TickinPtedTasks++ | |
currentTask.startTick) currentTask=
currentTask.next;
tick=currentTask.startTick

nPtedTasks-.,

P ptedTasks
W Bktask

B5 (EHTEEERSIRA SRR

it . nPtedTasks B g & H R 8 TR AT 5 50
# nPtedTasks 8 0, F/REF T ASER AT, EUATHEH B
AT EER

AT 5 LB PAT I AR FE 5 BRI AT A fa] B 15 10
T IZESRAE L G AT Bl R AT S5 BE T SE R BT 1R
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ZREHE T ETEFREE.
5 ISIE3LL

BRI RA N HERE B Virtex-5 FXT FP-
GA ML507 $EA5F S 8 i PowerPC440 AbHRESIME T #4T
TH, TEILEW 3 4 TT {£4% . ttTaskl (10, 10, 24) , tt-
Task2(12,5,20), ttTask3(30,5,35)F1 4 4 ET {£45 : et Taskl
(10,5) .etTask2(6,10) ,etTask3(3,20) ,etldle(63,0), FHH,
TT EF S5 B R RS TG o a) B3R ST BF ) LA B
BULET H]; ET £ 42800 5 F R 11 & M40 e R A HE A At 1A]
RERBFR/DFRRMLCRER: REFMHEAHH 1ms, TT
155 B3 50ms,

BE TT EFNEFR BT RS S5, it AR T F
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