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Fig.1 Data structure of hill chimbing algorithm
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Fig.2 Flow chat of DH-CRO algorithm
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Tab.1 Configuration of experiment scene I and II
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Tab.2 Value of DVS matrix

el B LIS K
Yl HUE i R R BE R
/V /MHz /V /MHz /V  /MHz
0 1.5 1.0 2.2 1.0 1.75 1.0
1 1.4 0.9 1.9 0.8 1.4 0.8
2 1.3 0.8 1.6 0.65 1.2 0.6
3 1.2 0.7 1.3 0.5 1.0 0.4
4 1.1 0.6 1.0 0.35
5 1.0 0.5
6 0.9 0.4
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Tab.3 Result contrast with algorithm of

GA and min-Min in scene I
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e s} (] /s RE &/ kw it ] /s RE 1/ kw
16 8.8846  405.918 12.36241  455.697
32 4.779 75 411.202 28 10.025 11  490.017 27
57 3.23909 369.91207 5.841 13  464.310 17
84  2.584 41 324.397 82 3.74225 466.656 63
128 1.977 92 350.210 72 2.814 47  473.312 67
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b3 AffEl/s  BEE/kw i [8] /s e/ kw
128 1.584 97 84.844 14 2.07443  116.594 33
192 2.153 06 135.711 43 4.558 14  181.980 33
288  3.161 28 209.020 44 6.2148  250.395 33
512 4.779 75 381.412 54 7.996 34 464.168
1024 9.913 04 868.170 41 12.332 81  994.298 67
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288  3.793 83 170.420 04 2.353 29 222.770 71
512 7.25583 374.123 1 4.104 59 393.785 73
1024 11.238 05 820.285 03 8.296 73 926. 655 57
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et al. Saving energy in data center infrastructures

A Novel Two-step Task Scheduling Strategy Based on Chemical

Reaction Optimization in Cloud Environment

WU Lin, WANG Yu-jing, YAN Chao-kun

(School of Computer and Information Engineering, Henan University, Kaifeng 475004, China)

Abstract: As the energy problem of cloud data center is becoming more and more serious, the BoT ( Bag of
Tasks) scheduling algorithm considering only timespan can not adapt to the cloud computing environment. In
order to guarantee users to perform experience, and also effectively reduce the energy consumption, this paper
presents a two-step energy-aware task scheduling algorithm, called DH-CRO algorithm. DH-CRO taking
makespan as the main optimization goals, meanwhile adjusts energy consumption by DVFS technique. Experi-
mental results verify DH-CRO algorithm is more efficient than other algorithms, such as GA, Min-Min, CRO
and so on. DH-CRO using in cloud environment can optimize the makespan to the maximum extent, and re-
duce the total energy consumption at the same time.

Key words: cloud computing, task scheduling, energy-awareness, CRO algorithm, makespan



