0 'H‘ :ﬁ‘ *fh ﬁ‘*‘ ‘% http: /www. jsjkx. com

COMPUTER SCIENCE DOI. 10. 11896/jsjkx. 190400047

ZIFETEF HEDSM B TIER A E KB

v B BRpiE MR
LWHAFITENEFEHARZER KK 030006

W E ANGAAFARIRRTESALATEAGTRBEEART RS EREBEIN P SHBETRAFA, &5 EE
5 TRE R R R RARABL T RRERIARACBARGEA T L P@dEMB XX E AR R GIi—E 8 E R
SR E— %) EMT — A B RIRE S A EBEAA (Hierarchy Evaluation and Dynamic Selection Model, HEDSM) , & #7 %5
A H- B, ) R AE %0 & B E Bk (Heterogeneous Earliest Finish Time, HEFT) &F TAE i# AL 442 A 3k /7 TR 22, IR IE/E 5 B A —
R EE, EEREFENBRNERAP RS RBEBRANERMEFRRG S ZFEEARRANBLHTEGER, £
EFRAERBR. RERT AL DRERBE , SEFHAFRRERIEE RGO TR E T FURAREAN KRR ERS ;2R EAE
F B R T FORE T ERATRE AR AR FHEE, ELAFRR RERARAGFERAESTEE T RELEWRA
B %, %A M WorkflowSim 45 A -F & . K A A5 T AR 7 52 4 it 47 5% %, % 4 %8 49 Min-Min, Max-Min, FCFS i & % % 2 &
B %7 & £ %9 IMax-Min ## LWRound_Robin 8 & % #&-4F A 2 sb ik . AR 2 % A% K F= K ek 2 i b (Improve Ratio of Strate-
gy, IROS) B A7 @ if A& ok ey A Rk, SRIEV IR A FERIEARA A L, %82 T RN EFHEKT T ARRAK,
PERATALRSENZARBETHES AL,

R F A ES AR TR AES TS S B ARRAL

HEZSES TP393

Workflow Scheduling Strategy Based on HEDSM Under Cloud Environment
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Abstract The traditional algorithm has poor performance and its optimization solution cannot meet the diversity needs of users,
when deals with the task scheduling in the cloud environment. Based on three optimization goals: task completion time,completion
cost,and resource idle rate, this paper simulates the process of heuristic algorithm (the initialization, fitness assessment, task
scheduling and selection stages) to construct a hierarchical evaluation and dynamic selection model(HEDSM). In the initialization
phase,in order to ensure that tasks have a certain priority, the workflow task model is preprocessed using the traditional table
scheduling algorithm (HEFT). In the fitness assessment phase,in order to meet the need of two aspects,the difficult solution
evaluation modelsare constructed from two levels which are cloud users and cloud service providers. In the task scheduling phase,
two-step scheduling is set. First, the policy set is setting, the task is pre-scheduled to ensure that the pre-scheduling scheme inher-
its the scheduling advantages of each strategy. Second,in order to enhance the performance of the algorithm, the task migration
policy is setting to process the pre-scheduling plan. In the selection phase,the appropriate scheduling scheme is selected in the so-
lution set according to the evaluation modle. The experiment uses WorkflowSim simulation platform and scientific workflow in-
stance to make comparative analysis. Traditional Min-Min, Max-Min, FCFS scheduling strategies and existing IMax-Min and
LWRound_Robin scheduling strategies are as comparison algorthms. The algorithms are evaluated from the diversity of user re-
quirements and the IROS two aspects. The results show that the propsed algorithm improves the complete time and cost, there-
fore it is more suitable for the complex task scheduling in cloud environment.

Keywords Cloud computing. Task scheduling, Workflow, Task immigration, Multi-objective optimization
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Table 4 Value of IROS comparing with Min-Min and HEDSM

IROS,; an

HEDSM Max-Min IROSY%  TROS (4 /%
34.56 53. 15 35.0
Time 80. 62 100. 03 19.4 23.5
121.37 153.33 20. 8
61.17 61. 56 6.3
Cost 138. 74 150.15 7.6 6.8
200. 03 212. 41 5.8
61.29 70.84 13.5
Resourceidle 247.65 372.64 33.5 28.9
337.74 495. 21 31.8

#£ 5 Max-Min H1 HEDSM #J%f It IROS {H

Table 5 Value of IROS comparing with Max-Min and HEDSM
HEDSM Max-Min IROSY%  IROS (g /%
34.56 99. 06 65.1
Time 80.62 128.97 37.5 44.5
121. 37 221.37 45.1
61.17 63.23 3.2
Cost 138. 74 145.98 5.0 4.6
200.03 209. 50 4.5
61.29 95. 28 35.7
Resourceidie 247. 65 478.76 48.3 43.2
337.74 577.30 41.5

# 6 FCFS f1 HEDSM ¢ %} b IROS A
Table 6 Value of IROS comparing with FCFS and HEDSM

HEDSM Max-Min IROSY%  IROS (g /%

34.56 108. 52 68.1

Time 80.62 156. 16 48.4 51.2
121.37 214.83 43.5
61.17 64.87 5.7

Cost 138.74 149. 02 6.9 6.5
200.03 217.42 8.0
61.29 176.76 65.3

Resourceiqe 247.65 515.93 52.0 54.5
337.74 755.57 55.3
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Table 7 Value of IROS comparing with IMax-Min and HEDSM
HEDSM IMax-Min IROS/ % IR()S(an) /%
34.56 38.56 10. 4
Time 80.62 92.67 13.0 12.8
121.37 142.83 15.0
61.17 62.34 1.8
Cost 138. 74 140. 25 1.1 1.7
200.03 205. 87 2.8
61.29 64.65 5.2
Resourceidle 247. 65 263.3 6.7 7.8
337.74 373.6 9.6

% 8 LWRound_Robin #1 HEDSM #J %} I, IROS {8
Table 8 Value of IROS comparing with LWRound_Robin and

HEDSM
HEDSM I‘V\;iz?:d- IROS/% IROS (4 /%
34. 56 38.31 9.8
Time 80. 62 90. 89 11.3 11.4
121.37 138.07 12. 1
61.17 63.19 3.2
Cost 138.74 145. 28 4.5 4.1
200.03 207.93 3.8
61.29 62.86 2.5
Resourceidie 247.65 257.43 3.9 3.7
337.74 355. 14 4.9
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