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Abstract In this paper, we present a preemptive scheduling of hard-aperiodic task, so called
the Free Region Indicating (FRI) algorithm, in jointly scheduling the periodic tasks and
hard-aperiodic tasks on a uniprocessor real-time system in which hard deadlines of periodic and
aperiodic tasks are scheduled in such a way of mixed scheduling of a fixed and dynamic priority
algorithm. The algorithm executes an on-line acceptance test for the hard aperiodic tasks and
it has extended the Critical Task Indicator (CTI) algorithm (4] of which simulation study shows
a considerable performance 1mprovement over the other soft-aperiodic task scheduling
algorithms, such a slack-stealing algorithm (6], especially under a heavy transient overload.
The FRI algorithm is not only to guarantee all the deadline of periodic tasks, but aiso to reduce
time complexity and improve scheduling predictability since it maintains both the CTI and FRI
tables which have scheduling informations and built off~line.
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1 initialize data structures (static CTI table, dynamic CTI table)
2 loop begin
3 if (hard aperiodic task(s) is arrived) then
il (Fauslt, t + Da} >= C,) then accept it
else refect it
4 if (dynamic CTI table do not indicate 0)
service periodic task by dynamic CTI table
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b if (hard aperiodic task(s) is ready) then service it
else if (periodic taskls) is ready or arrived ) then service it
and move the slack in dynamic CTI table
" else process CPU idle state
6 advance timer (t)
7 il ((t MOD hyperperiod) is equal to zero)
then reinitialize the global parameters and dynamic CTI table
8 end loap
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initialize data structures (CTI, FRI, ..)
2 loop begin
3 if (hard aperiodic task(s) is arrived) then
if (Favalt, t + Da) >= C,) then accept it
else reject it
4 if (FRI table indicate 1)
service periodic task by CTI table
else
if (hard aperiodic task(s) is ready} then service it
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else if (periodic task(s) is ready or arrived ) then
service it and move the slack in FRI table
else
process CPU idle state
6 advance timer (t)
if ((t MOD hyperperiod) is equal to zero)
then reinitialize the global parameters and FRI table
8 end loop
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