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Cloud computing task scheduling algorithm

based on improved firefly algorithm
LI Chenghui*» LI Renwang®, YANG Qiangguang®, JIA Jiangming"
(a. School of Information Science and Technology.b. Faculty of Mechanical
Engineering & Automation,Zhejiang Sci-Tech University, Hangzhou 310018 ,China)

Abstract: In order to improve the utilization rate of resources and shorten the task completion time, a
task scheduling algorithm based on improved firefly algorithm was proposed to deal with a large number of
tasks in the cloud computing environment. Firstly, the location of each firefly was used to express a
feasible scheduling scheme, and natural numbers were applied to encode fireflies and represent their
locations. Meanwhile, the population was randomly initialized. Secondly, in the search process, chaos
disturbance was used to activate the firefly with low fitness function value and maintain the population
activity. Real physical rebound theory was utilized to control the firefly flying out of the search area so as
to maintain the population diversity and reduce the probability of falling into local optimal. Finally, the
simulation test of CloudSim platform was conducted. The test results show that the algorithm can shorten
the task completion time and the optimization result is better.

Key words: cloud computing; task scheduling; firefly algorithm; chaos; diversity

[

: 2018—10—07 : 2018—12—28
(51475434) (LY14G010007)
(1992— >, ,

, E-mail: renwangli@zstu.edu.cn



. . . . ) )
o ) ,
(TaaS) . (PaaS) , N
(SaaS)*, s ,
s o )
. N , )
o , o
, )
s o
. . ) ) ,
[3] R ,
o ) s
s )
' 1
N . )
s ) o
, ;
o s
(4] o o ’
NP Google MapReduce ol
s, . . . MapReduce
o , ) ,
. (6] » MapReduce
, s
, Map , Map
. L7 . . Reduce Map
, N . Reduce
, » MapReduce
. [8] 1 .

1 MapReduce



356 ( ) 2019 41
2 X,'X;' i Jj ot
5oL , [0,1] 3
2.1 e t o
(Firefly algorithm, FA)
Yang 3
[10711]o 3 1
’ ’ o m ] n
’ . m :
’ Y=(y1yyz,"',y,a"'sy,,,) (5)
; o A<y, <n, 1<i<lm,
’ Vi
o . 10 )
’ ’ s (3, 4,1, 2, 3, 5,
o ’ 2,1,3,5), 1 0
o ? ’ 2 o
’ 1
’ ( )
1 3
2.2 2 4
. 3 1
1
4 2
I, = /(XD @D)
5 3
X = (XXt sxy) z d 6 5
i f s 1 7 2
i X, o 8 1
) 9 3
i 10 5
2
i J
—Ar? 1 3
By =Loe M7 (2) ) A
:Bo , ’ 3 1.5,9
152 ,A€[0 01,1007, i 4 9
J ’ 5 6,8
7] , 3.2
ri =11 X, —X; | \/2 (y —x;00" (3 " n
k=1
7 t ] s j ,
NP , i

X=X 48, (X — X)) +a'el 4

X =(xpsximse s ij 9" s X im ),



3 357
:1<Iij<n s X jj t J D ’ Tent
] X ij [19 n] ° [} ’
3.3 o
, 80%
’ 3.5
’ 3.4
R m Xn ETC
. ETC(Z,]) l . , [15]
Jj . ETC , ,
Time
()
Time(j) = DIETC(i.j), j=1.2,.n (6) Tult)=
=1 ll),-d +y[l/)id — X (t)]all),'d —a <flf,'d (t) < Zb,‘d
_, () + ot +1)0by <<zxu() <uby
’ Flime: by — Y[ (6) — ubyy i () < uby +
a —YLxw () —ubiy |suby < x4 () < ub;
FTime =max(Time(3)), j=1,2,+.n (7) SRR i Wa e
by +7[llbia _szd]’lbzd —a >z, )
1 .Tid(t) >l/lb,'41 +a
Fitness = FTime (8) (10)
3_ 4 :Zb,d u/),’d l d
3Y [0,1]
) sa o
(12] s . 3.6
[13]
) Stepl ,
, NP s
R Tent [
) H StepZ Ll
j21‘n , x € [0,0.5 , Stepl0, Step3.,
Lpt1 — 9
12(1—1,,), xr € [0.5,1] Step3 s
s . ETC,
, Tent Step4 ETC
20% . , .
0, 1) ) Step5
D:(d19 dzy"'v d,,,)ad,:(l',_l,)/ N N
(u;,—1L;), X, 1 s L H

u,; °



358 ( ) 2019 41

Step6 ,
Step7
5

Setp8, Step2.,

Step8 ,

20%
Step9 )
. 80% 4.2
s Step2,
Stepl() . ’ 5 ’
50 500 s
4 o
CloudSim-3. 0. 3 , [400, 1200] MPIs
s [ 400, 1000 ]
CloudSim" MI 8 . .
RajkumarBuyya i N )
CloudSim GridSim , o 20
. 3— 4
., CloudSim
DatacenterBroker R
4.1 3 50
5 L1000
s 2 .
2 s



359

4.3

10000 5~10

wl

[1] , , , :
[Jl , 2012,

35(11) :2306-2316.

[2] . [M].2 . : , 2011,
3-15.

[3] . ERP
L. ,2018(9) :20-21.

[4] , . (1l .

2009,29(9) :2562-2567.

[5] Arfeen M A, Pawlikowski K, Willig A.A framework for
resource allocation strategies in cloud computing
environment[ C] / Computer Software and Applications
Conference Workshops (COMPSACW), 20111EEE 35th
Annual.IEEE,2011:261-266.

[6] , , )

L. ,2016,33(11):5-9.
[7] ) , ,

(1. ,2016,33(8):
12-116.

[8] , , )

LIl ,2015,41(2) :17-20.
[9] s s , .MapReduce

L. , 2015,42(S1); 537-541.

[10] Yang X S.Firefly algorithm, stochastic test functions
and design optimization[ J].International Journal of Bio

— Inspired Computation, 2010, 2(2) .78-84.

[11] , , .
0. ,2015,42(4) ;19-24.

[12] , , )

0. ,2016,33(7) ;64-68.
[13] . L1

,2017,44(S1) ;133-135.
[14] s s , .Tent

(. ,2015,30(5) :839-847.

[15] ) , .o

0. ( ),2013,37(1):17-21.

[16] . CloudSim [T].
,2016,14(2) :32-33.



