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An Efficient Scheduling Method based on Dynamic Voltage Scaling
for Multiprocessor System

BB E WSS
(Kyung-Woo Noh - Chang-Woo Park * Seok-Yoon Kim)

Abstract - The DVS(Dynamic Voltage Scaling) technique is the method to reduce the dynamic energy consumption. As
using slack times, it extends the execution time of the big load operations by changing the frequency and the voltage of
variable voltage processors. Researches, that controlling the energy consumption of the processors and the data
transmission among processors by controlling the bandwidth to reduce the energy consumption of the entire system, have
been going on. Since operations in multiprocessor systems have the data dependency between processors, however, the
DVS techniques devised for single processors are not suitable to improve the energy efficiency of multiprocessor
systems. We propose the new scheduling algorithm based on DVS for increasing energy efficiency of multiprocessor
systems. The proposed DVS algorithm can improve the energy efficiency of the entire system because it controls
frequency and voltages having the data dependency among processors.
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Fig. 1 The modeling of input tasks
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Table 1 The example of elements of tasks

Task # Probability Delay Power
1 1.0 52 20
2 1.0 4.0 1.5
3 1.0 52 20
4 1.0 3.0 1.0
5 0.5 25 1.5
6 0.5 20 20
7 1.0 8.0 4.0
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Table 2 The example of elements of links
Edge # Probability Message size
1 1.0 50000
2 0.5 35000
3 0.5 50000
4 1.0 28000
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Fig. 2 The modeling of the multiprocessor that controls
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Fig. 3 The frequency change depending on supply voltage
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Fig. 11 The comparison of results between the proposed
method in [7] and in this paper

1. for all task & taskSet do
2. timeEvalList < taskStartTime
3. end for

4. until extensible task

5. for all time & timeEvallList do
6. if(sum of runtask(time)’'s AERR is
maximum)
7. dvsScheduling(task & runtask{(time)
&& task’s AERR is maximum)
8. end if
9. end for

10. end until

11. update task’s start time and finish time
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Fig. 12 The scheduling pseudocode using A" algorithm
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