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Energy-Efficient Real-Time Task Scheduling for Battery-Powered
Wireless Sensor Nodes

Dong-Joo Kim', Tae-Hoon Kim'®, Sung-Woo Tak'™"

ABSTRACT

Building wireless sensor networks requires a constituting sensor node to consider the following limited
hardware resources: a small battery lifetime limiting available power supply for the sensor node, a
low-power microprocessor with a low-performance computing capability, and scarce memory resources.
Despite such limited hardware resources of the sensor node, the sensor node platform needs to activate
real-time sensing, guarantee the real-time processing of sensing data, and exchange data between
individual sensor nodes concurrently. Therefore, in this paper, we propose an energy-—efficient real-time
task scheduling technique for battery-—powered wireless sensor nodes. The proposed energy-efficient task
scheduling technique controls the microprocessor's operating frequency and reduces the power
consumption of a task by exploiting the slack time of the task when the actual execution time of the
task can be less than its worst case execution time. The outcomes from experiments showed that the
proposed scheduling technique yielded efficient performance in terms of guaranteeing the completion of
real-time tasks within their deadlines and aiming to provide low power consumption.
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Task_Scheduler()
Task_Queue: B2 G2 v AISHRD) S
NEoR EATLT HAAE FHIY
A g ek 5t
while(true)
if Task_Queue is empty then
Switch Processor_State to Sleep Mode;
else
task = Select a task from Task_Queue; (
Select_Frequency( );
Run(zask);
endif
endwhile
end of Task_Scheduler()

Select_Frequency()
T: @A 498 iz

o =RC;/RDy

Set the Process_Frequency 10 o
end of Select_Frequency()

— @)

Timer_Interrput(}
RCi =RC;-o;
foreach raskj
RD;=RD;-1;
RSTB; =RD; - RC;;
endforeach
end of Timer_Interrput()

—-@

— (6)

Task Create(T)
RD;=D;; RC;,=C; RSTB;= RD,; - RC;
if Task_Queue is empty then
Insert 7, to Task Queue;

—®
— 3)

else
cTask = Insert_Task_by_Deadline(77);
if cTask == T;then
CONTEXT_SWICH();
Select_Frequency( );
Run(cZask);

Select_Frequency( };
endif

endif
end of Task_Create()

— (&)

Insert_Task_by_Deadline(T)

(T e Ti - Tegd: BI28 TRTE RD Zkol 2he

A JHE (2, RD < <RDy<---<RD;.;)
Sort Task Queue;
forj=i1to ! then
RD;= min(RD;, RSTB;.,);
RSTB ;= R.Dj - RCj
if (RSTB; < 0) Reject T
endfor
Return Ty;
end of Insert Task_by_Deadline()
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