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Abstract Real-time support of embedded OS is not optional, but essential in contemporary
embedded systems. In order to achieve these system’s real-time property, it is crucial that
schedulability analysis for tasks having its property have been accomplished before system execution.
Acquiring Worst-Case Execution Time(WCET) of task is a core part of schedulability analysis.
Because traditional WCET tools analyze only its estimation of application task(i.e. program), it is not
considered that application tasks are affected by scheduling primitives(e.g. scheduler, interrupt service
routine, etc.) of OS when it schedules them.

In this paper, we design and implement WCET analysis tool which deliberates on scheduling
primitives of system using embedded Linux widely used in embedded OSes. This tool can estimate
either WCET of normal application programs or corresponding primitives which have an influence on
schduling property in embedded Linux kernel. Therefore, precision of estimation about schedulability
analysis is improved. We develop this tool as Eclipse’s plug-in to work properly in any platform and
support convenient interface or functionality for user.

Key words : Embedded System, Worse-Case Execution Time(WCET), WCET Analysis, Schedulability
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[kernel/sched.c : 2736] if ([kernel/sched.c : 2736] D.16103 != 0)
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SUCC: 3 (haitheu)
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* Ig the spinlock portion underflowing?

*/
BUG_ON( (val < PREEMPT_MASK) && !{preempt_count
preenpt_count() -= val;

L}
EXPORT_SYMBOL (sub_preempt_count) ;

Hondif

/%
* gchedule() is the main scheduler function.
*

/.
asmlinkage void __sched schedule(void)
{
long *switch_count;
task_t *prev, *next;
runqueus_t *rg;
prio_array_t *array;
struct list_head *queue;
unsigned long long now;
unsigned long run_time;

|01 Job Browser XX |

B

int cpu, idx;

/=

> \oIsR
i > 17-\3Scheduler

i
b X3 Task

* Tgst if we are atomic. Since do_sxit(} nee
* gchedule() atumca\ly we ignore that path ﬂ

* rbhomion hin
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Puts $RAAY 2AEY ZeuE|BE AT A HGAPAD EHET

asmlinkage void schedule(void)

@ if {fcurreat->active.mm) BUG():
need_resched_back:

prev = current:

this_cpu = prev->processor;

@ if (unlikely(in_interruptO)) {
printk{"Scheduling in interrupt®n");
BUGO;
¥
B
/+ move an exhausted RR process to be last.. */
if (unlikety(prev->policy == SCHED_RR))
if (Iprev->counter) {
prev->counter = NICE_TO_TICKS(prev->nice);
move_last_rungqueue{(prev);

@

¥
o FEH L
prepare_to_switch();
{
Struct mm_stryct *mm = next->mm;
struct mm_struct *oldmm = prev->active_mm;
if (tmm) {

@ if (next->active_mm) BUG(;
next—>active_mm = otdmm;
atomic_inc(&oldmm->mm_count}:
enter_lazy_tib{oldmm, next, this_cpul;

else {

® if (next->active_mm != mm) BUGO:
switch_mm(oldmm, mmn, next, this_cpu);

}
}

a8 11 g% AE@24.18)9] schedule()

2 A% B7E AT, gL AT Bk @3¢
ERAT)

*Host : Intel x86 System

»Host OS : GNU/Debian Linux

+ Cross Compiler : GNU C Compiler 40 (Target: XScale)
* Objdump Utility (Target: XScale)

s Target OS : Embedded Linux Kernel 2.4.18
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rint linear_search(int array{100], int value)
int i
for (i=0; i<100; i++) {
if(array [i}==value)
return i;

}

int main(} {
int al100], i

for (i=0; i<100; i+ +)
alil = i+ 1;

i = linear_searchla, 50)%

return 0;
}
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