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Task Scheduling Method of Cloud Computing Based on Improved Ant Colony Algorithm
XIE Wei-Zeng

(Department of Information Technology, Henan Judicial Police Vocational College, Zhengzhou 450046, China)

Abstract: Aiming at the shortage of the ant colony algorithm in the solving process of cloud computing task scheduling
problem, this paper ﬁkesents a novel task scheduling method of cloud computing based on improved ant colony
algorithm, in order to find the best cloud computing task scheduling scheme. Firstly, this paper analyzes current status of
research on task scheduling in the cloud computing, and describes the problem in detail. And then ant colony algorithm
is used to solve the problem of cloud computing task scheduling, and the defects of standard ant colony algorithm are
improved. Finally the performance of the proposed method is tested on the CloudSim platform. The results show that the
improved ant colony algorithm not only can find better scheduling scheme for cloud computing tasks, but also speed up
the completion of the cloud computing tasks, which has a certain practical application value. \

Key words: cloud computing technology; task scheduling problem; ant colony optimization algorithm; simulation test

1 8E BT ST BT REEE . BURE L LT (ant

FERHARGS, ALSMEL . MBR, MBS

P T B U 25 o2 0 IR 25 iy DR et 25 i
AT S AT G R, AT 285 RS h AR
v,y

LAESR, AT 2 ST 45 U B B AT T
50, WL T VS 2 BT 4 P kD, ST e T
46 K Map/Reduce J5 X5 2 AT S HEAT AL FE, ¥
BT 555 W N TFAT S, SRR — A FAT 40
i Map [ Be Al Reduce B BESzal i . AR G077 45 3
], ZHEEAT 45 R U T NP B, 2 R
FE 8 R Ao 25 T BT 45 VR B BRI T R ). 1l

colony optimization, ACO) &) 2 it 55445 & 7 vk,
0 Ish AL [ AR A ) — AT R 0k ) AT SR i, AR E
FANT AUBHIR ) B T A, USRS 1) SRR Y.
FHYG S B A sz B, ORI AL SR T H S
Bebt, G B R, S IS S, 1R R
i 1AL T R U AL VA AR AN, —
e g S0 AT T A N I ek, SCRR L] 4 2 T
WS A3 S RSO B9, (R LRl 5 R I A BEA.

N T IR AT AT SE O ), 4 T h R
MR ZE, EEARHERGRE FVEAEEA R, Pt T oot
WSCREOLA S 1) 2 U AT 25 T BE AR i, JFil i B

@ Wk i):2016-08-02; i #1146 i i 1]:2016-10-27  [doi:10.15888/j.cnki.csa.005813]

198 A « 5% Software Technique * Algorithm

© TEREBIK AR

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



2017 4F #5264 6

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

LR SN A

A SR I 7 M AT AT AT 1

2 =M EARSS L )

YT s RS RH Map/Reduce 43 A 20T HEE
P Ak B A, TR AR E 1 TR,
Map/Reduce 1,3 Map F! Reduce PJAKCHERY By, HAk
wr:

1) Map B Boks I 3828 AT 45 Xl oy 2 A AT 55
SRIG R TAT A5 FOAH R TT S5 AT, AT I 45 L I 1t
25

2) Reduce [ Beil 28 Map B BT A g5 51, 84
s R, P R AN S

Stop Job1

set Results

% Store status,
and results

Kl 1 Map/Reduce ) TAF 7 &

TAES MR 2L KT o Y S, e
MR EPAT A TS, GRS RS2, Tk
RS R R S i A0 58 S TRl g, RIS 7 5455
U LI AR LR i) 7

3 IR
3.1 RGBSR

Dorigo 24 i SISUEE J 077 W 0 2, B2 TR

4k (Ant Colony Optimization, ACO)%izk. T i %
Hom, WO LAY RN, SR e MR
BB R —AN0 05, S R R IR

(z,)"Cq,)" 1 e allowed
» j € allowed,
> (o)) @)

0 1700
Arb, 7, WL ERERER, g, R 53)HKRH)
JARAT B R o 1 B oA BEE R HUR KR T
Hr (L) P, s B 0 7 5 640 2 2 Wi P
B AAE B R R Z T . O TR s
SFETCIRE B, R R AE BRI, DA
FIF R I B AR, Wik 31— 4 e A 3 2 S i

py (1) =

(VSRR S SUNBIEFSS SEESS Sk 5 W L/
t,(t+1) = pr, (1) + Az, (1)

A7, ()= Y A7) ()
k=1 )

Kb, pEOADHE B EIHRER, Ac () W & HU
WU A U B o B AE I i) L B R, A, ()
ST m SUSOR YRR B 210G, 1 B2
B2, b
Aﬁmzf%%%%ﬂﬂ%ﬁ%T@p
0g Y oA
A, (5RO O WAL, Loh S k SUBBRK
I
3.2 WRFE AR
3.2.1 FOFE R 4 R 2
AR S ST R A ARl
argmax (z,)?(n,)”
k € allowd,

- ') (o), Y i e all d(®
(1) = ’ >q,,j €allowed,
P S Gy 17 ,

seallowed;
R, go€ (0,1) 24 E M BHL, g RPN

2 g<qo I, 7 U allowed; " A8 ¢, %y, ” SKAFE NI &,
R A B A )5 S 220 B30 A 5 A4
T |

E%P%Wgﬁmmﬁﬁﬁﬁﬁﬁm%ﬁﬁéﬁ
0 B R MR, S SR AR 7 AR
RARLBREL, RN B E bR 5 0B B ok 8 1)
A, HrP RS bR O I R A K,

O]

®)

q9=q,

3.2.2 JHRMNF ARt

FRUEMSCIRE ST BAE A2 2 1. TEVIGE I B, 15
BFEE R, ma@) %, SEHE B FE g R
BHIESTIEM, BEFENIEIT, FRFHES M
AN [ R AR AN BT S8, ARt A SR s A AR 5 R, Uk
I A 2R A RO 3 s, DRoHs 8 R 7 B et
h— BB R £, R

B)=b"" (5)

X, b KR, @ R TR EL

VIR B AR, FEAKM T B &G BRI
12, DAEE SR W SO B, B S AR F1 K 3
BAETBCRBE /N, 5 A 115 5 2% 9 5 ok 1B B % 12

Software Technique « Algorithm #{FHA « 53 199

© TEREBIK AR

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



R[N VA

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

2017 4 K264 55 6 M

O RYEAR BE TR TAEH, e A4 R H B & (E
LEENSES ST EE
3.2.3 15 H & HHr M ok
FEMSOE 2 (i) e, 7 BT 3X(6) BB L (i) L 11
(EISE 3
t, == p)r, + pAz,

Az, =0/, ©)

A, o RAFEARGEAR S ki D2 E i M AR K
J&

ELUTVEVEE g
BE AN IR B S A MR, 4 P A I AGE € Ik

fadh 2 Ja, MR BT B 2R 04 s 508, Al

E TRl RS D S I
7, (t+1) = L-p)7,; (1) + pAz, (1)
Q EL A f'n =L /% 7
RO (i 7) e 4= R4 @)
0 7

I, Lopese A H AT 1145 3 1) B AR BEAR K

4 SISO I A 55 U i) R K A

Y GBS s ) 1 — A N XM [
S I), A I PR R I R M
VLR, IS B 5 () WA T 2 m A5
R n BSOS/ R I R 2 1 5
P45 e ) it 5 LB T 28 e 7 1 35 2
BEIUCHICH X, ACA SLIEIARKECH ¢, Az k48
1E25 V8 J5 3 TAEVURE I 2 s

SE TR BORE S 0 25 T AT 26 U8

DEESH. RESHIEE SN AR,
SEWISL I 1 2 A I, W SR e . WIUUKE X
B a. B p%. HIRITHSREFSIERE L BEPLE
PRI 06 2

D45 i (MY -4 B 70) 1L 47 SR ¥ 5 L KT
FORGERE L SR, WO LS B
FIFWATR 3.

BRI T 2 B 1 B AT R ST

AYRE AT W5 ) 5 B — VAR 5 S 2 AT
S ST

B) 5 AL B K IEAR YR, WU 5 24T 25 i 43

200 #ApFHCA « #3 Software Technique * Algorithm

AU LR IS 2L R B R,

FOAERE A, BT %, & IBH 2 2)4kakiter

AR

YIRS IEARK E e FEFEL

l

— > &R He=et1

'

o e L\
x=x+1 il

\ ™
| R PR T
s BB AL EL

HRAELFWT 2T
FEAER] 73 L PE U

IR A AR

IREATS
iR

VI 2 OO BTV ) £ AT S R

5 X550

N T o3 KT BSOSO S22 1) 2 U AT 45 R P ARG 2K
A, 7E CloudSim ¥ & AT BN, bR &
AT R EEIN, AT 4k 100, Y RBEUEh 10 I,
FRUESSCRES . SO iSO A B A = T AT 55
FERATT ZE BT 45 52 BN TAlan ] 3 Frs. AHRE T A
WCREAREYE, OISO B2 R AT 45 56 N ) B8 /b ik
T ARSI e O, e T ot E RGN TAE
RO,

MATSHCh 1000, 15 RN 10 B, BRAESGRE .
Wi OISO SE ARS8 58 U Rl W 18] 4 fros. ook

© TEREBIK AR

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



2017 4F %26 % 6 W http://www.c-s-a.org.cn WEN R &N H

WO SR R BRI = VAR 55 Ty %8, HIEAK
b FhaEBOR S, 02 th T S U Sk e I 1
PRAESCIE 532 5 IRA Jay B e VLA PR B, 4 T =0k
SERGEMAE S5 U i FER AR I 18], B3 T SE 4 A 55
PR,

i i i i i
| | | |
96l \— ol N L L 4L
| | | | | | | | |
| | | | | | | |
94 — Ad - ——F "~ d - - A -~k - —A -~ —F -~ - ——
» | | | | | | | |
= | | | | | | | | |
e e ANt i B Nl ety Bl et Httl iy Bl
= | | | | | | | |
1R L S I —
z@g | i | | T | | | |
“ | | | | | | | |
88 — — 4 — — — b — — N o - - - D - A - - -
| | | | | I | | |
| | | I | | | |
L) e Eil i Rl N e A S il Sl
| | | | | |
| | | | | | |
e e e A e S [ A
| | | | | | |
8.2 | | | | | | | | |
30 60 90 120 150 180 210 240 270 300
RS

T T
| | |
| | |
| | |
- = -
| | | | |
| | | |
| | | |
- -
» | | | | | | | | |
= | | | | | | | |
= | | | | | | | | |
g i e e e I
29 | | | | | | | | |
R | | | | | | | | |
s | | | | | | | | |
S
| | | | | | | | |
| | | | | | | | |
| | | | | | | | |
o - -4 -—-——-F—-—-Jd - - —Jd-— - - -
| | | | | | | | |
| | | | | | | | |
| | | | | | | | |
89 | | | | | | | | |
0 30 60 EY 120 150 180 210 240 270 300

AL

B4 KRBT 55 AT 55 52 i 1]

6 Lhifi N

Wy T BB AR A S PR T %, R T
B T SR BRI 25 0 B AR S5 . B
FEBLAR 4 TR U BLE AT T i, 485 R Sl
VR 2SR5 R ) BLUEAT AR, R4 CloudSim
S XTI P BT TR, S5 SRE, SOIURE

11 FA

SE AT DL BT 1) 2 o ST 55 ) iU 5 5 5, Ttk
W HAESS SR, 2 PR REE A I = T SAT S5
R 1) AU AR 5

S 0k

1 Chien A, Calder B, Elbert S, et al. Entropia: Architecture and

performance of an enterprise desktop grid system. Journal of
Parallel and Distributed Computing, 2003, 63(5):597-610.
Rochwerger B, Breitgand D, Levy E, et al. The reservoir
model and architecture for open federated cloud computing.
IBM Journal ofy Research and Bevelbpment, 2009, 53(4):
1-17. |

FRE M. = IS T St HA AL 55 5
ﬁiﬁ:‘.ﬁﬁwjm ,2011,31(1):184-186.

Buyya R. Economic-based Distributed Resource Management
and Scheduling for Grid Computing [Thesis]. Melbourne:
Monash University, 2002.

DN B R BSOS T 2 v SRR B s SR A T B
A,2010,40(3):103-105.

Loz FERVE . o v S BT T 43 S I T AR AL .
ML TR 5 ¥%3,2012,33 (4):1357-1361.

B R B T R BT A SR AT 55 T SR AR AR
BT K22 224 (B 48 B2 1), 2015,41(4):556-562.

R ST, AR IS0 T AT ISR AL o S B
3 BC SV AR AR I S 4 2 ] (9 ARRF 17),2010,11(1):
127-134. %~ .
I.Zé%ﬂr,é&.ﬁ?*ﬁ?ﬁﬁm%ﬂﬁﬁmE@ Z AT
f;'z\ﬁiz."frﬁmb;ﬁﬂ%Wﬂr‘,2013,30(1):291—294.

10 SRHMTT 5K 2, R, X 20 AR T A R ORI AL 5

P v AR S5 O T 5 5 T S, 2015,32(10):
31-35.

2 5 T DACS3 R OIS S sk fig TSP
i A IR AT K 424 40,2010,27(2):57-61.

Software Technique « Algorithm #fFHA « 53 201

© EREERREST  hup/iwvww.e-s-a.org.en



