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. Abstract i

In recent years, embedded systems have been expanding their application domains from traditional
applications (such as defense, robots, and artificial satellites) to portable devices which execute more
complicated applications such as cellular phones, digital camcoders, PMPs, and MP3 players. So as to
manage restricted hardware resources efficiently and to guarantee both temporal and logical correctness,
every embedded system use a real-time operating system (RTOS). Only when the RTOS makes kernel
services deterministic in time by specifying how long each service call will take to exectte, application
programers can write predictable applications. Moreover, so as for an RTOS to be deterministic, its
scheduling and context switch overhead should also be predictable. In this paper, we present the
complete generalized algorithm to determine the highest priority in the ready list with 22r levels of
priorities in a constant time without additional memory overhead.
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{
int p;

}
}
return 0;

task_t select_tasK() // Linear Search algorithm

for(p = MAX_PRICRITY: p > 0: p—) {
if('ready_q empty(&task ready_qlpl)) {
return ready_q first(&task ready_glpl):

B 2, ZM YTES0l B2 AZ 32 2HE
, Time Compledy Spane

Algartens Mn, Max. Average | Compledy
Linear Search | O(1) o(n) Ofn) o(n)
Binary Search o(1) Ollogn) | O(logn} o(n)
Selection Sort (n2) o(n2) 0(n2) Ofn)
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0 00000001 Ox01
1 00000010 0x02
2 00000100 0x04
3 00001000 0x08
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uint const OSUnMapTbi[] = {
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inti, j, a, b ¢

i=0,a=r -1, b= 0SRyGrp

do {
if ((b & mask[2']) == 0)

i=ji+2, b=b» 2

else b= b & mask[2']
a=a - 1.

} while(a > 0)

y = i + OSUnMapTbl[bl:

j=0, a=r -1, c=(0SRdyThilyl,
do {
if ((c & mask[2']) = 0)
j=3+2, c=c» 2
else ¢ = ¢ & mask[2"]
a=a -1
} while (a > 0)
x = j + 0SUnMapThllcl:
p=(y<«r)+x:

[y= (i + Un_map_rable(b]) ]
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