$32 % A6 it A HL =5 Eire Vol. 32 No. 6
2009 4F 6 A CHINESE JOURNAL OF COMPUTERS June 2009

ETHRERGHEASHRS/ISTrREBBEIMNBAER X

= /1).2) D %l)
*= W KARS A+

D (E PR E AR K2R B AT S i b B S SE e Ky 410073)
D(EPR AR R FREHE ¥ Kb 410073)

B E RE GEFEINEE 4 R 1Y RE S A BE R S I BE UV S N Ly TR A T A/ 2l 25 R 5 B S
T BE T3 T B VO DL IRAT I AL ST 5304 55 9 SR AT 8 B2 DT R 17 09 R ASCR, » ST AP B A X — [RD RS, 3 M — i B
B LA BB AL A THE 55 00 52 BR AT IR 58 A A 45 23 AR A 55 Y R A BAUAT B L S K BT I D
HET I8 B & O BERY H (9. S8R B L 28 B0 B0 AT I A0 T B DR B0 AT I (A1 22 b 7 S0 00 77 st R 0k
I Z A AR 6020 ~T70%0 , e /DA REZY 1000, B35 (Y AN J& 2 Ab 76 T 25 7 40 B0 PAAT IRF 18] 4 30 J5 T 195 00 R T D
I 7 58k LU RS TR TR RE.

R SE s B A A S 5 R S
HmEZESES TP316 DOI 5. 10.3724/SP. J. 1016. 2009. 01140

A Hybrid Static/Dynamic Energy-Aware Weakly-Hard Real-Time
Scheduling Algorithm Based on Simple Feedback
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Abstract  With the emergence of the prominent problem of energy consumption, energy efficient
real time scheduling is hot. Based on the Worst Condition Execution Time (WCET), the hybrid
static/dynamic algorithm calculates the processor speeds offline, which results in the limited en-
ergy efficiency. To solve this problem, a new algorithm is proposed, in which, the simple feed-
back mechanism is introduced to estimate the actual execution time. The whole speed is decreased
by splitting the job into two parts. The execution time is prolonged. and so the new algorithm is
more energy efficient. The experimental results show that the proposed algorithm outperforms
the original one when the Average Case Execution Time (ACET) is much less than the WCET,
which can improve energy savings about 60% to 70% at most and about 10% at least. Unfortu-
nately, when the ACET is close to the WCET, the proposed algorithm consumes more energy

than the original one.
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Background

Nowadays, energy-aware scheduling is attracted in the
research of real-time systems, in which Dynamic Voltage
Scaling (DVS) technique is generated from hardware based
on low-power design and has been one of key technologies in
real-time system. DVS can be easily included into real-time
scheduling methods to make energy savings by scaling the
voltage and frequency while maintaining real-time deadline
guarantees.

Currently, most existing energy-aware scheduling algo-
rithms are focused on the hard real-time system. However,
many practical real-time applications exhibit more complicat-
ed characteristics, which is called the Quality of Service
(QoS) requirements. For example some applications may
have soft deadlines where tasks which do not finish by their
deadlines can still be completed with a reduced value; or they
can simply be dropped without compromising the desired QoS
levels. The techniques based on the traditional hard real-time
systems become inefficient of inadequate when QoS require-
ments are imposed on the systems. And so the energy-aware

weakly-hard real-time scheduling algorithms are introduced to
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JIN Shi-Yao, born in 1937, professor, Ph. D. supervi-
sor. His current research interests include real-time system,
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solve this problem.

In this paper, after analyzing the shortages of the hybrid
static / dynamic algorithm. we proposed a new algorithm, in
which, the simple feedback mechanism is introduced to esti-
mate the actual execution time. The whole speed is decreased
by splitting the job into two parts. The execution time is pro-
longed, and so the new algorithm is more energy efficient.

Authors have done research on weakly-hard real-time
system for many years. By these studies, they have a deep
understanding of weakly-hard real-time system and publish
many papers in this area.

This paper contributes on the field of energy-aware
weakly-hard real-time scheduling to get more energy savings.
The experimental results show that the proposed algorithm
outperforms the original one when the Average Case Execu-
tion Time (ACET) is much less than the WCET, which can
improve energy savings about 60% to 70% at most and about
10% at least. Unfortunately, when the ACET is close to the
WCET, the proposed algorithm consumes more energy than

the original one.



