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Resource Scheduling Based on Improved Cuckoo Algorithm in Cloud Computing
CHEN Hai-Tao
(National Institutes for Food and Drug Control, Beiji]‘ig 100050, China)

Abstract: Resource schedulin:g in cloud computing has always been the focus of research, thus the cuckoo algorithm is
introduced in this pap‘ér to solve the problem of resource allocation. The resource model of cloud computing is described at
first. Then, aiming at the problem that this algorithm is easy to cause local optimal value with fast local convergence speed,
this model is improved from the following three aspects. Firstly, the variable-length factor is adopted to make the
adjustment and reduce difference between the quality of solutions. Secondly, differential mutation strategy is used to update
the bird nest’s location. Thirdly, chaotic global search and local search are used based on Coelho to avoid the random
disturbance of Levy. It is shown through the test functions that the algorithm proposed in this paper has superior
performance than the basic cuckoo algorithm, and the Cloudsim simulation platform shows that algorith{n 1n this paper has
obvious advantages in the consumption of time, costs and users’ satisfaction.

Key words: cloud computing; cuckoo algorithm; variable-length factor; differential strategy

ISR IR T S I R RGP
(AN, SCRR[3]cTE 17—l T Q 22 I FIXA) ACO
L B FAT S SR TR, Bt — g5 & R
USRI [ S A R R ] ACO B39 SEHATE 45 VR B 1) o

SRR PR LI AT AR, B
%, EHE, PR U i 3L 5 BRI A — A A
BEWS 7 20 S BB A Bt YR R s, R T e S Brid
2 b SR A H /D TARSS R R, Rk in T & B

Sy TE R 2 B P 4 T S L KR AR,
TS VRS L UL S — R AR5 B AR NP i
AT RS AN R, [ A AN T Rk
BINFI RS BE AR B T AR I ROR. SRR
ol T AR R R, R Bl B I PR S A 0
B ISR SR 3 0, K0 A B A 3% 39 3 e e s
A RMAL, WA BT 25 B A 23 i 255K

@© WYk []:2015-04-13; SR & Mt 6]:2015-06-08

114 AR « 5k Software Technique * Algorithm

ZOre, iFESEI R, RCHEIERE A ML At
R T AT 55 SR IT. SCR[414E H —Fh e T
PR AS WO B, N RN SERPIRES, Bk it
FIE BT EAT S 53 BB 1)/, A7 32 S 56 3R B AR ST B2
fAeE AR B T A e m. SCRRES] fet— M T
e N TR SRR I 2 v B B U B AR (TABC). R
N TR EER IR = T E ERR, IR AN S aT sl

© MERERBATHRT

http://www.c-s-a.org.cn



2016 4 258 B 1 M

http://www.c-s-a.org.cn

it E N R g N M

8 B HL I SN S R 2 5o R o, B 2,
REHEAL ), LR R Y, IABC HLHE T £t

VEUER 2, 1T EL KR P b T AT 46 1 52 B 17
SCRRIG) MR T — Rl T2 P B A A 0 2 8
VS E, #iT CloudSim “F& R EKIGEMH, i%
778 Ho T R 2 SR B P 7 1 L TR S L
Fi /D B DL B3O8 B HUCRS. SCIR7,8140 Bl
AL 1 8 B RO T RE S AS F F R A I, i
) T —5EHIRCR.

K AR T Z A R, it
B R B AT BT AR R, B B 17
TF RS SO R bR, 75 5 i R B d L2 1 1] R 4T
B, B e A TR AT T, b PR SR AR
B2 IR, FO I A4S 5 S S S B
B )5 XM T Coelho E‘J‘Yﬁ'ﬂ@é%ﬁi%*ﬂ%%ﬂ%ﬁ%, g3
T Levy HIBE RS, I B30 e 1 A L AL AR R
VI LA BT R R

1 b S BHR U R
S AR S5 1A LT LA IR ks n AR L ST
MFAES LS M ARFE(M <), HhELERRN
Task = {task,,task,,---task,} , task, £ ¥ i47
T %5, wooOW M H A
Resource = {resource,, resource,,---resource, }
, resource, % =51 ANBE, FUbR A TAES N
FE—/N R LT, £55 Task #1 Resource 2
1] PR 5% 2R 3d YRR P SR AT 2R
X oo X

n

X=| 1 )

-

X X

ml mn.

AR T X FR THES 1 55 ] DM RIRIK R,
HAEA 0 50 15 BMEH 0 HlHE, FoR TR 1 %
B A | ANVHR, RN G ETC Ron TR |
TESS ) AN SRR B RS BT RE E ], R BTC A
FERIRUWTR:

ETC, ... ETC,
ETC = : : )
ETC ETC

I -
7T LLEE ) RCU,, ks FAE 45 1 658 j 4~
VU OB F TR BT HOR, Bk, RCU 46

FER R
RCU,, RCU,,
RCU = : : (3)
RCU RCU

U .
MRH4E ETC FEFEA RCU FEFE ] LLAG 214> 53 Y
RAEPAAT 78 T 93 BE B0 -4 95 46 9% R I [R) AR

resouce n

sumTime(i)=max » > T(i, ))xETC(i,j) @
i=l j=1 ¢\
&mam¢p=222ﬁwmmJymw¢D )
Ni=l =l

Koy T(i0)) B8 TAE% | R j A FALS 1057
ikE], resource(i, j) ®#oam TAES T HE | ANE
VT R B A, AR@FARS) 7 DIFTFES 52k
FCY A 0 A1 P FRAR . AR SR PRI S 7 She Sz B
F A IR 1) L B AS 1 45— AUAE, 45 DA LB B R,
185 2 R BB BRI R R

F = min(ea - sumTime + £ - sumCost) (6)
KR, @ Fl By BIRTRAR S Sa BRI ], T 55 52 s
AR AL, a+B=1.

2 HAFRRIR
21 BABBBEE

14 5 5% (Cuckoo Search, [&#K S &%) (147
5 5 0E RAT IO o R AR A R 3
1915 55, (RECRIRENL ) Rl Levy (47
B A o TR 8 A 8 1SR P 5 £ S R
5 4 T 5 0 A 56 L S 1 B
BT A R, Yang[O[th T —Fh % HERI A6
1519 R RE S L 2 2 FARILAL I, 5 S8 19
B SRR

D) 81 R GBI R — AR S8, P
ME.

2) BENLERE 41 2 8, A I L S R AR
TR

3) A0 S RIS B SR RIS P,
B RIE FFIRME I ST B IG5 —
AR,

R, 3K AT KA R L, AT 9T
1419 55 1 C R BT A R

" =xY +a ® L(A) @)

Software Technique * Algorithm KfFHA « &Hik 115

© MERERBATRT

http://www.c-s-a.org.cn



EN R 5 N H http://www.c-s-a.org.cn 2016 F F25% H 1 H

o XV RS B AE UGB S 5 AW, = (), b, b)), B PRI S S B AL
® FmExt gk, a bk, L(A) N Levy BENLER &, RRERGBEHRIERNSH, AXW0T.

BeAR. A B RS, BN« 5 P BT AR, @y |W finess(W,) < finess(x;)

> P R XD (B XY AT, RZT " TIe else (12

AR 3 5 TS bR ES for B _(t+l) _(t+1)
f;iﬁ;i;ﬁ;giig%gigmﬁ*” 33T Coclho MBS BRERBMER
et et ot sty CS TR RIEEEIRET Levy (005
N SRR S, FAT AR A R B

P ELAS SR, BB 50 BB PR,

‘ L A AL IS b, kR R IR, (A 2 K S
S BE N GORE, RE O R R R, ‘ BN
TVEFE A AR . TE R, R RN A IEHULEK%*%ETEEE"J@%EXﬂ‘LevyﬁjS}ﬂé)%%? Cocelho
MR, o7 A R B 5 B A B ff%ﬁ%ﬁﬁfﬁf’ﬁ#m“%%ﬁﬁﬁﬁmﬁ
M RME, BB A S B e e sk COSTERPIRERE o
B BT, RRSLEARRACE. DS RRRBAERIIS L, RAEREA

BARUHCH L, , N A REE LR, o NRHE
3 TGRS S B e R 4 oK, X NERYmHIsME, T N ERREUE,

i WG IEARUELK .
SR SRR
BRUET €S HEh F— M7 9 1R R while k< L.
(IR B K RE, A T ARAE 1O 4R 22 SR AR 2 [ P X(K)=M . +2.(k)-(U,~M ) i=l..n
ZE, AR BT if f(X (k)< f" then
a:%'(n’in{()él_)éo)a()éz _X;o ) 3(X;k _)éo)}) (®) X" =X (k)
Ah, o) B KAIEEA T, X B X, 2 BIFORAE K = (X (k)
oA o4 ow oMo o kA m endif
min{(X, —X,), (X, —Xo), (X, =X )} iz K A K=kl g
i ST 2 1R (0 B 5 (0 B ME A A2 K B i 23”“ )
FERDR A2 T DU /N BELBS R AT 5, f KR ——
P 0 5 Ry 25 K T2 S AR 0, e
32 LSIRHE 4 while k<L,
N BN CS BIE R E A 1, A | fori=1ton
L) DE A8 57 50 K T 357 5 55 g L - if rand < 0.5 then
Vi =X A O %) 4 (X = %) ) X, (k)= % +a-z,(k)-|U; = X[ |
FESUCARA, BEAIR 4 551N R AR else if
A Es, BIX,, X, X, Xi,, HOREESETA X, (K)=x —a-z,(k)| X =M, |
YEME, &GE5AXOMBWT endif
Vi =Xﬁ1+ﬂ1'(YE—XE2)+%'(X:3—X:4) (10) Endfor
b,y =y al) .y SR T R 5 it f(X(k)<f" then
B, Vo=V, Vi, V) Vi AERSKET, AR5 E X" =X (k)
SR S B R E AR S 5, A1), = (X (k)
b €[0,1] endif
; :{xi olse (11) k =.k +1
ij> Endwhile

116 BHApFHA « 5k Software Technique * Algorithm

© TERSFEERHFHIN  hip/iwww.c-s-a.orgen



2016 F $£25% 1 http://www.c-s-a.org.cn irEN R g N H

DL b3 7 Fh VR A 2 T v R I AR P AN 2 () HR kAT fz(x):i(xf, [-5.12,5.12] 100
R, X — PR A R Y 20k, 1T DUGRAE :IIOcos(Z;z'Xi)
PEAE Z DX 3R R A3 B35 (R RS P AR RR A +10)
3.4 BIEMPER f,(x )_7 " X — [-600, 600] 100
SBIE 1 WAL CS SETR RIS, Hhehe & 400053
SR H, RIMESEMME P, WEfRRXk HCOS(\[)+1

AU Max, A /R IEARREUN T Max, B K16

ay , BEHLALHE 5 5 BB X, = (X, X, - Xm)T’ . f4(x):—(§100(xm [-50, 50] 100
EL=0, 1955 M FH A E R 2 U S TR SR 4y —x)’+(1-%)") L\
RLTR, 0 R 2 10 AR, 2 = T e S L
W 2 YEBAE 2 R @)K 5K N 7 AT ek, AL _ Bk B B
% Jﬁgﬁﬁ(};}:k.%a : ‘ b CS 1.347e-13 5.432e-15
S 3 {ER LS £ A (123 B R 4 erm el e
H, saiRE), B8 x ma, M)%im-mf cs 214006 7323007
'Jz%?ﬁfﬁﬁﬁl: SeEhiE, 50 IcS 2.417¢-04 3.1726-05
B 4 HE*BTE%?E’J%HTWT%E’J 50 B ARSI 4.217e-02 7.182e-01
337 éﬁ%nﬁﬂ%ﬁ«z@um& [ s XD - I‘;SS :jfig; Zﬁg:
WS TSR R bk S B N ARSI 34.1542 1.381e+02
t=t+1; %3 SRS T RO s R
AR 6 Wt < Max, WEFIDYR 2, B0, 4% izt ik A A
BT cs 2.147¢-13 4.132¢-15
BT MNRRESENMLERRSERE S 30 s 3.983¢-26 7-743¢-23
AR e
50 Ics 7427¢03 717202
4 RS AICHE | 5237002 6192001
AR SR R AT IR A B 38 NS 13, NAEN cs - 2.962¢+02 3.726¢+03
4GDDRS, Window? H 1 F 5, sk ey 0 LIS S sen e
T;‘“;ﬁ’:;;éﬁf%iEfj;;“d“m' TS TR SRR T B e R R
d 3R v HIRTTRe L ex . o o -
ok CS HEt P B4 0.25, o I SCR[ 1] = = o
[y 1CS i & P, €[0,003,1], ' €[0.05,0.5], 4 30 Ics 8.763¢-18 9.273e-17
R E ey 0.1 h QLE?’P%&“&E%%’E‘J%& A 4.912¢-25 3.334e-24
BN iy 30, BOEISARUHUICA 200, ZE 4 EORK . o S e
9100, KR 1 PRl g, &2 33 4 #iik T K 11927012 5 182611
=REEC AR, B 1 BB 4 2 =ANRE IS cs 5.6812 6.1452
AE. 100 Ics 7.2871 17.3036
£1 REH AICEE 3.154e-03 4.38¢-04
- [P RS MR T, BB R
(00=3x 128128 100 48 Bk Bt e
i= CS 5.547e-12 5.432e-11
+ random(0,1) v Ics 3.483¢-09 6.273¢-10

Software Technique * Algorithm #fFHiA « ik 117

© TEBSEBHKEFFTT  hip/iwww.c-s-a.org.cn



E R g N M

http://www.c-s-a.org.cn

2016 4 $25% H 1 M

200

FIbR B B

50

ICSH %
AR

50 100 150 200

AL 2.123e-03 3.134¢-06
CS 7.237¢-07 9.173¢-08
50 ICS 4.159¢-04 5.372e-05
AL 2.237e-02 7.182¢-01
CS 6.362¢+04 7.126e+05
100 ICS 5.436¢+02 9.162¢+03
AL 3.1982 9.3192
300
777777 CSHLk
Icst‘.sz;
E Zfs‘)tﬁ‘ll;
&5
g
o
100 150 00
Y c o
1 SRS T iR R
4 '
10
N R CSH
\ *.f\\ ICSHi%
@ N ESE O
2 4
H \
m S
10’ RN
IO'Z : ) v_\\‘\
0 50 100 150 200
AR

b e Hfi

2 =FEETE T, IS R

400

100

100

150 200

EARRBL

B3 SAETE T RS,

118 B 4iA « ik Software Technique * Algorithm

IEARUCEL

A T IR AR

42 SHUBEEHEERTE L
1.5 €S HihtE =il 5 R

YR HEAUAE %59 100 A, HERIBEIRA 10 4, Sl
AR T IR IO B A AR TT AR, A
SO BRI IE RIS TR CS Bk, B RALH
VEBIN T 65 K B LA R A5 45 1 R RS B 2
FO77 5, AR R 0 /S A 9 R 5 5 FO O ) 2E T 4R
SRR b, ARSI T P A AR AR ),
IR T R, WlE s AiE 6 Fs.

8000
7000

‘2 6000
5000

4000
3000
2000

FEBES A (m

1000

X HEAMES

K5 2 FhORERS AV FE LLAL

4000
3500
3000

& 2500

®

2000
1500
1000

500

FEMESS

Ko 2 FhEEmATHFEELEL

© HEREE T

http://www.c-s-a.org.cn



2016 4 258 B 1 M

http://www.c-s-a.org.cn

it E N R g N M

2. 5 H A Re BT A

SCHR[2], SCHR[3]1F0 TR [6] 512 & 1T 4F 5K L H50H
U SRR B Sk, RISV S A
TR, B ERMESS N 800 A, LB 10
A, WEIERIKECN 100, RS R

8000

i i i i — ¥
7000 -~~~ e s S Ry =
| | P
= 6000 F———— - }————?‘;———, e
£ s000 1 P L
iz 5000 ——— T e e B
BE 4000 -~ F=— B~ o Ao — - ==
® e ! I I !
3000 b - /- g —=T____L R = S p—
N e =
J T AT || R3]
/A < S S B e d N [ SF R
1000 A R b S S T
0 ‘
1 2 3 4 s 6 7 8

JERUT S (100)

E74ﬁﬁ%%&%ﬁ&ﬁﬁwﬁ.

900
800 S S S
700 e

600 / : -
500 d —— S

A

400 S = T EE . R E N
300 [ /-

——CHR[2) 5%

200§ -4 o oo gt - e —e— R3] |
wo b I —&—CHR[6] 5% |

N O R hk

1 1 1 1 |
0 1 2 3 4 5 6 7 8

BRUES (100D
K8 4 MERIER ANEAELL AL

ML T ORI, ARSCRIAE 5 N 1) 75 T FER

)RR T HoAth = b 25 2 SCHR B, [R] I Pl 5 A 55 3
H AT 22, JHFE ) i 17 72 95 R 2 /R, 5
ARSI S R i AT R R 8 R 25
ﬁﬁﬁ%iiﬁ%ﬁi%ﬁ%ﬁ$%&$%ﬁ%ﬁﬁ
T T Fo At () = Fh 2528 SRR, AT BE A B 2 1
B VR R R A P I R
43 BRHEESH
AR I R B RS T B E A
RORHIARAE, ASCIRI 7 SCHR[61 A SCHR[81 I Lok 5
ARSI SRFAT LR, Wi 9 B, EHGR 5 H ANIF
AR5 KRBT LU, MBI rh R DA AR ST AE F P i
R TAR TR 22 5, X U RETE MR LR
6 2 U S BRI A B B R R, BUAR T

ANEE IR
F 6 AFEUEF RN B A H
1155245 A FIEAEL
£4 1 100 15
114 2 1000 20
f£%5 3 2000 30
1% 4 5000 50
1% 5 10000 75
100 — —
=== =
B
o = = =
4 e 53 14
5%
[CATEE 0B (61508 oAk (81505 |
o AR R
5 45

ZVk B IR B — DR R R A, A
SCHI AT 5 SR AT I e 25 I 1A
SHREZ A R TSI bR, 7 5 1 R T A A
{0 PRI S AT EACHE, T St A B T AT A B,
PR BRI B2 1 0 2 5, LUK 31\ 2475 5 7
G BALE, S5 RAMET Coelho NI 4 RIE R
AR, 4T Lely BERERS). 07 7520
RCHEGERE R T A CS Bk, FIRDEIL S 2%
SR 5 B 1 A SC L A 45 5 BN TR, AT %%
PR T PR P 5 P 7 T LA — S AR 35

S Ak

1 ARAR A6, 55 4 5L 25 ok B B U U B F A SRR TE LR
22,2012,39(10):1-5.

2 T I, R A BT i S TE T SRR
B (AT UL I 5,2015,32(3):830-833.

3IME, R T Q H IR ACO kK =it HAL &%
VR 73 FC A AL e ok oh LI & 5 4 1,2014,22(10):2243—
3346.

4 AR, F R R 8 T SRR S SO FVE M = T H AT %
I3 BC T ENL AR 515011,2014,35(9):3305-3309.

5 LY, AR SO N T BRI I 2 T B R R R A
T2 51H5H1,2014,31(7):147-150.

Software Technique * Algorithm #{FHiA « &k 119

© PEREE ST

http://www.c-s-a.org.cn



E R g N M

http://www.c-s-a.org.cn

2016 4 $25% H 1 M

6 TRERELAFR M. B T iR KW T R A AR = BER A
JE SR R S R OK A A A (AR R A hR),2014,26(5):
706-710.

7 KRR E T SO GA ST EAT SR B B
HHLITRE 58 .2013,49,(5):77-80.

8 T HEHL, . = U FAEE R I PSO RIE BRI LT AR
58 FH,2013,49(18):78-81.

9 Yang X, Suash D. Cuckoo search via Levy flight. Proc. of

120 #AFHAR « 53k Software Technique * Algorithm

the 2009 World Congress on Nature & Biologically Inspired
Computing. Piscataway, NJ. IEEE Press. 2009. 210-214.

10 Valian E, Mohanna S, Tavakoli S. Improved cuckoo search
algorithm for global optimizaiton. Int. J. Communciatons
and Information Technology, 2011, 1(1): 31-44.

11 AR, T S0, o — S 3B Y SOt R A 45 15 48 R S A
2F$1%,2013,24(11):2687-2698.

o

© PEREE ST

http://www.c-s-a.org.cn





