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[Abstract]

In this paper,

characteristics of the integrated energy harvester system with a capacitor, is extended to

ED-H algorithm, an optimal real-time scheduling algorithm dealing with the

satisfy the time

constraint under the blackout state which is a deliberate power-off state by an intelligent power

management unit adopted in the system. If the power supply system does not have enough energy, it

temporarily shuts off the power supply to protect the circuit and capacitor and resumes the supply

again when the capacitor is fully charged, which may delay the task execution during these blackout

states by calculating the time according to the occurrence of the events. To mitigate the problem, even

if task execution is delayed by the original ED-H algorithm, the remaining time of the

subsequent time

units no longer can afford to delay the execution of the task is predicted in the extended algorithm and

the task is forced to be scheduled to meet the time deadline. According to the simulation results, it is

confirmed that the algorithm proposed in this paper has a high scheduling performance increase of

0.4% to 7.7% depending on the characteristics of the set of tasks compared to the ED-H.

» Key words: Real-time scheduling, Energy harvesting, Capacitor, ED-H,
Intelligent Power Management Unit
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Fig. 2. A real-time task model example
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Fig. 3. An energy—aware scheduling example
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ED-H_schedule(t)

{

// Rule 2

if (L(t) is empty)
return;

// Rule 1
Tt « the highest priority task in L.(t)

// Rule 4

if (C = E(t) < C + emax || STT(t) = 0)

{
execute_one_time_slot(Tt);
return;

// Rule 5
if (@ < E(t) < C && ST(t) > @ & PSE; (t) > 0)

if (policy = ALAP)
return;
else { // policy = ASAP
execute_one_time_slot(Tt);
return;

}

// Rule 3
if (0 = E(t) < emax || @ = PSET (tc) < emax)
{

}

// Failed to schedule
exit;

}

return;

Fig. 5. ED—H algorithm implementation for ALAP and
ASAP policy in this paper
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iPMU_schedule(t)
{

// Calculate time slots in blackout

// blackout occurs if remaining energy
// is less than Ccut

// blackout = the number of time slots
// E(t) becomes above Crqy

if ((Ccut-PSE<(t))/Ep > ST(t))

blackout « (Ccut-PSE<(t))/Ep
}

else

blackout <« @
}

// Rule 2
if (L(t) is empty)
return;

// Rule 1
Tt = the highest priority task in L.(t)

// Rule 4 (adjust STt(t) to count ‘blackout’)
if (C=E(t)<C+emax || STT(t)-blackout = @)

execute_one_time_slot(Tt);
return;

}

// Rule 5 (adjust STt(t) to count ‘blackout’)
if (O<E(t)<C && ST(t)-blackout>0 &
PSE-(t)>0)

{

execute_one_time_slot(Tt);
return;

}

// Rule 3
if (O=E(t)<emax || @=PSET(tc) < emx)

return;

}
// Failed to schedule
exit;

}

Fig. 9. Extended ED—-H for handling blackout time slots
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