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Improving Responsiveness to Aperiodic
Tasks on Multicore Processors

SHINPEI KATO! and NOBUYUKI YAMASAKIT!

This paper presents the temporal migration technique for reducing the re-
sponse time of aperiodic tasks as much as possible, with guaranteeing periodic
reak-time tasks to meet their deadlines on chip multiprocessors. In the tem-
poral migration technique, periodic tasks with higher priorities than arriving
aperiodic tasks are temporarily migrated onto another processor, as long as the
periodic timing constraints can be guaranteed, in order to hand over processor
time to the pending aperiodic tasks and improve the reponsiveness. This paper
designs an algorithm that combines the temporal migration technique to the
traditional Total Bandwidth Server (TBS) algorithm devised for single proces-
sors. Simulation studies show that the algorithm can improve the aperiodic
responsiveness dramatically, compared to the case without temporal migration.
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Task Migrations
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Fig.1 Concept of temporal migration.
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Fig.2 The TBS algorithm example.
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Fig.3 Scheduling example of TBS-TM.
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Let t be the current time.
Let Q. be the ready queue of P,.
Let 3, be a set of the aperiodic tasks on P,.

1. function schedule do
lock Q.
for each o, € 3, do
if ay r <t then
assign Equation (1) to ag k.
remove o from (.
insert ag, into Q.
end if
end for

© X0 N3N

-
e

call temporal-migration.

=
[,

select task with earliest deadline in Q.
unlock Q.
if any task is selected then

= o=
Ll ol

execute selected task.
end if
end when

=
o o

04 0O0OD0DODOOOO
Fig.4 Scheduler function.
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Let v, be a set of the arrived aperiodic tasks on P,

1. function temporal-migration do
2. select periodic task 7; with earliest deadline

in Q., which has not been migrated yet.

3. if there is no such 7; then
4. return.
5. end if
6. for each o, € v, do
7. find destination processor Py,
8. if P, is found out then
9. lock Q.
10. if Condition (2) still holds then
11. remove 7; from Q.
12. assign Equation (3) to 7;.
13. insert 7; into Q.
14. unlock Q,
15. invoke schedule on P .
16. assign Equation (4) to ag k-
17. return.
18. else
19. unlock Q,
20. end if
21. end if
22. end for
23. end function

05 OOOO00OOOOOODOOOOO

Fig.5 Temporal migration function.
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