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An Energy-Efficient Hybrid Scheduling Technique for Real-time and Non-real-time
Tasks in a Sensor Node
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ABSTRACT

When both types of periodic and aperiodic tasks are required to run on a sensor node platform with limited energy resources, we propose
an energy-efticient hybrid task scheduling technique that guarantees the deadlines of real-time tasks and provides non-real-time tasks with
good average response time. The proposed hybrid task scheduling technique achieved better performance than existing EDF-based DVS
scheduling techniques available in the literature, the FIFO-based TinyOS scheduling technique, and the task-clustering based non-preemptive
real-time scheduling technique.
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E 1. PS-EDF 7| DVS AHEZ 7|H
Table. 1 PS-EDF based DVS Scheduling Technique

Calculate_PS()

{

foreach entry task T in Real-time_Task_Ready_Q
Rd; < min (Rd;, PS:.1); PS; < Rd; - Re;
endforeach

}

Upon Real-time_Task_Release()

{

/* Insert a task T; at queue Real-time_Task_Ready_Q
according to a sequence of ordered deadlines, Td,
< Td, < Tdy, ..., £ Td, in such a way that the
resulting sequence of size n+l is also ordered; */

Real-time_Task_Ready_Q < T

Rd; < di; Re; <« Tcy, PS; «— Rd; - Re,';
Calculate_PS();

}

Upon Non-real-time_Task_Release()

{

Non-real-time_Task_Ready_Q < Ty

}

Upon Real-time_Task_Completion()

|

Remove T; from queue Real-time_Task_Ready_Q,
if ((Non-real-time_Task_Ready_Q # @) N (Te; <
Tcy)) then select a task T; from the queue
Non-real-time_Task_Ready_Q by Scheduling
Decision 3 and run task 7; during
minDVS_EABCET;

1

Upon Clock_Trigger()

{

Re; <= Re; - f; for task Tj

foreach entry task T; in Real-time_Task_Ready Q
Rd; < Rd; - 1, PS; < Rd; - Re;

endforeach

}

Select_Frequency()

{

Microprocessor’s operating frequency scaling factor
ﬁ «—
}

Upon Task_Q_Empty()

{

if (Real-time_Task_Ready_Q = & A
Non-real-time_Task_Ready_Q = &) then
Microprocessor’s state <— Sleep_State;

}
Real-time_Task_Scheduler()

{

T: < Select a task at the head of queue
Real-time_Task_Ready_Q;
Select_Frequency(); Run task Tj;

}

Re;
%, where Re; and Rd; of task Tj;

1824
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Non-real-time_Task_Ready_Q°) A%rstd A3},
Calculate_PSQOE= Bl T:9) w14-AI3F RS} Bl 22 T,
B} A7 Bl ad Tin® PSaat Soll A 34
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Table. 2 Task=Clustering based Non-preemptive
Real-time Task Scheduling Technique
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Upon CL_Head_Task_Release()
{

CL_Head_Task_List < T;
Insert a task T; at queue CL_Head_Task_List
according to a sequence of ordered deadlines, Td

< Td, < Tdi , ..., < Tdk in such a way that the

resulting sequence of size k+1 is also ordered;
Highest_Priority_Task_Ptr < Select a task at the head of
CL_Head_Task_List;

Upon CL_Sub_Task_Release()
{
CL_Sub_Task_Ready Q < SubT;
Insert a subtask SubT;; at a queue
CL_Sub_Task_Ready_Q accroding to the following
criteria. The primary criteria is a sequence of
ordered deadlines, Td;, < Tdr < Td; , ... , < Tdi
The secondary criteria is a FIFO-based sequence of
calling subtasks when subtasks belong to the same
task cluster, where SubT;; € T. In such a way, the
resulting sequence of size k+1 is also ordered;
}
Upon CL_Head_Task_Completion()
{
Remove T; from CL_Head_Task_List,
}
Upon CL_Sub_Task_Completion()
{
Remove SubT;; from CL_Sub_Task_Ready_Q;
}
CL_Task_Scheduler()
{
foreach entry task in CL_Sub_Task_Ready Q
if (CL_Head_Task_List = @ N CL_Sub_Task_Ready_Q =
) then Microprocessor’s state <— Sleep_State;
else
Old_Sub_Task_Ptr <— Current_Sub_Task_Ptr,
Current_Sub_Task_Ptr <— Select a task at the head
of CL_Sub_Task_Ready_Q;
Run (Current_Sub_Task_Ptr);
endif
endforeach

}
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