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( Enhancement of Response Time of Real-Time Tasks with Variable
Execution Times by Using Shared Bandwidth )
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Abstract

Execution times of tasks can be variable depend on input data. If we choose a high performance processor to satisfy
the worst case execution times, the hard cost becomes high and the energy consumption also becomes large. To apply a
lower performance processor, we have to utilize processor capacity maximally while overrunning tasks can not affect
deadlines of other tasks. To be used for such systems, this paper presents SBP (Shared Bandwidth Partitioning) that a
processor bandwidth is reserved and shared among all tasks. If a task needs more processor capacity, it can use a portion
of the shared bandwidth. A simulation result shows that SBP provides better performance than previous algorithms. SBP
reduces deadline miss ratio which is related to scheduling quality. And the number of context switches, which is related
to system overhead, is also reduced.
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1) T oA F719 ARAHAE
RD«j« P
it (D, < RD;)
RC;
else
RC, < 0;
msert T; into ready task queue;
Reschedule;
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(2) Reschedule 839 gl

find T; of the earliest effective deadline;
Q «— RC,+max((D,~ D,)U,,0)+ »,8C,
k

where SC, is as equation (3);
if (Q>0){
run T; within computation capacity of @;
) else {
D <min(min, . 5 (D), D;+P,);
RC, «— (D- D,)U; D, D;
Keschedule;
}
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while (@ > 0 and S, is not nul) {
if (END, < D,) { \
if (9 = (END,— BEGIN,)U,) {
Q< Q — (END,— BEGIN,)U,;
delete Sy
} else {

BEGINk%BEGINk-F%; Q < 0;
}
} else if (BEGIN, < D;) {
if (Q = (D,— BEGIN,)U,) {
Q< Q — (D,— BEGIN,)U,;
BEGIN, < Dy,
} else

BEGIN,«— BEGIN,+ %; Q<0
k

}
S« the slack of the next earliest END,
}
/] AL af HAYE &% AHE
if (>0 and RC,>0) {
if (@< RC)
RC,«—RC,— @; @ < 0;
else
Q<—Q— RC;; RC,«0;
}
/] BHAGE A
if (Q>0 and D, < D;) {
if (Q=(D,—D,)U,)
Q <—Q - (D,—D,)U,; D,<—D;
else

D, «D+2

U Q < 0;
}
if (T} is completed) {
if (RC,>0)
RC;
D, «—D,——=, RC, <0
U,
if (D, < RD,) {
add slack Sk such that
BEGIN,= D,, END,= RD, U,=
D, —RD;;
}

delete T; from ready task queue;

}
Reschedule;
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