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Abstract

guard function under the environment of software and hardware failure. It built a new hierarchical real-time scheduling

The paper solved the problem that current popular safeguard scheduling algorithm cannot achieve the safe-

model which describes the safety requirement of safety-critical real-time application from two aspects including function
component and safe partition,and designed a three-level safeguard scheduler framework. Based on the model and frame-
work, the paper proposed a new hierarchical safeguard scheduling algorithm (HSS) which achieves spacial separation
effect by distributing function components with different critical degrees to different physical processor clusters,and at-
tains temporal separation effect by activating various partitions running on the same processor in a fixed cycle, Empirical

investigations show that the improvements in the safeguard performance and the endurance to different application loads
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can be achieved by choosing HSS than other similar algorithms,
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Algorithm 1
for all cp, €CP do
assign cp, to pc, when CE(pc,) =CE;

CAS (Cluster Assigning Scheduling)

foreach spk in SP(cp,) do
compute MIN(q; ) by equation 1;
if 3 p, € pe, can satisfiy that {spk} USP(p,) is schedulable on p;
by theorem 1 then
assign sp¥ to processor p;;
else
assign cp, to new processor p_ ., from pe, and join p, . to pegs
end if
end for
end for.
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Algorithm 2 CPD (Cycle Parameter Designing)
foreach pEP do
compute the great cycle T(p,) by equation 3;
foreach sp; , in SP(p;> do
compute acticvation time T(sp; ) by equation 5;
end for
end for,
Algorithm 3 CSS (Cycling Separation Scheduling)
while (true) do
foreach sp, , in SP(p;) do
suspend current running tasks;
activate the running of tasks in sp;, during the interval of T
(sp;,. )3
end for
end while.
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Algorithm 4 STS (Separation Task Scheduling)
while 7, € T'(sp,) completed or new task t,,,, € I'(sp,) released do
if 7,,, €T'(sp,) completed then
find task 7, with the shortest period in waited queue;
start to rumn 7y on p;;
end if
if new task 7., € I'(sp,) released then
if 7., has the shortest period in waited queue then
suspend t(p;) and start to run t,,, on p;;
else
add
end if
end if

end while.
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