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Algorithm 1 Core Assignment
1: wd, <0
2: fori=1-n do
3: Jj <
4: ed; =0
5: while j <ido
6: edi<—edi+%;x6jxpj
7: jej-1
8: end while
d ed;
9: wd; « )
10:  end for
11: fori=0-n do
12: if(D;, —wd; — L) <0
13: n; « ©
14: else
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15: L [Di “wd, — L,
16: | end for
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| Algorithm 3 Para_ASAP Scheduling
1: t<0
2: Loop
3: E<PB +B
4: fori =0-n do
5: if (z; is active )then
6: if (n; * p, < E) then
7: execute 7; for one step
8: E<E—n;*p,
9: end if
10: end if
11: end for
12: B « min(E. Byay)
13: t—t+1
14: end loop
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Algorithm 2 Schedulability Test
Fori=0-n do
if (D; < L;) then
Return False
if (n; = ) then
Return False
if (n; X p; = B- + Bjqy) then
Return False
end for
if (X1 > neorw) then
return False
return True
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Battery Capacity = 1200 mAh

Battery Capacity = 800 mAh
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Abstract

The increasing computational demand of cyber-physical systems necessitates for the use of multi-
core systems. Parallel multithreaded tasks is thus crucial in efficient use of such multicore systems,
especially when some sort of time restrictions exist for performing the tasks. On the other hand, many
cyber-physical systems work in energy-limited situations and they are supplied through energy
harvester where they should run successfully within some limited energy budget. This paper
proposes an analysis method to find the cyber-physical system behavior with respect to the task
energy requirements under fixed-priority scheduling. It then provides a scheduling algorithm which
respects the energy constraints and improves the system schedulability. Simulation results show that
parallelizing computations leads to better schedulability, especially when the task critical path
lengths are less than 40% of their total computation demand.

Keywords: Fixed-priority Scheduling, Real-Time Systems, Parallel Tasks, Energy Harvesting.



