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Dynamic random distribution particle ‘SWarm optimization strategy for
cloud computing resources

YU Dekuang, YANG Yi', QIAN Jun
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Abstract: Resources in cloud computing environment are dynamic and heterogeneous. The goal of resource allocation in
large-scale tasks is to minimize the completion time and resource occupation while having the best load balancing, which is a
Non-deterministic Polynomial ( NP) problem. Drawing on the advantages of intelligent swarm optimization, a hybrid swarm
intelligence scheduling strategy named Dynamic Random Distribution PSO ( DRDPSO) was proposed based on an improved
PSO algorithm. Firstly, the inertia weight constant of PSO was modified to be a variable to control the convergence speed of
solution process reasonably. Secondly, the search scope of each iteration was shrinked so as to reduce invalid search on the
premise of retaining candidate optimal set. Then, selection operation was introduced to select high-quality individuals and pass
them on to the next generation. Finally, random disturbance was designed to improve the diversity of candidate solutions and
avoid the local optimal trap to some extent. Two kinds of simulation tests were carried out on the CloudSim platform. The
experimental results show that, the proposed DRDPSO is better than Simulated Annealing Genetic Algorithm ( SAGA) and
Genetic Algorithm ( GA) + PSO in most cases when dealing with isomorphic tasks. The total execution time of the proposed
algorithm is less than SAGA by 13.7% -37.0% and less than GA +PSO by 13.6% -31.6%, the resource consumption of
the proposed algorithm is less than SAGA by 9.8% —17. 1% and less than GA + PSO by 0. 6% -31.1%, the number of
iterations of the proposed algorithm is less than SAGA by 15.7% —60.2% and less than GA + PSO by 1.4% —54.7%, the
load balance degree of the proposed algorithm is less than SAGA by 8. 1% - 18.5% and less than GA + PSO by 2.7% -
15.3% with the smallest fluctuation amplitude. When dealing with heterogeneous tasks, three algorithms has the similar
properties: in aspect of the total execution time consumption, CPU tasks are the most, the mixed tasks take the second place,

and IO tasks are the least. The comprehensive performance of DRDPSO is the best, which is the most suitable for dealing with

DOI:10. 11772/j. issn. 1001-9081. 2018040898

%5 B #A:2018- 05- 02; 12 [B] H #§: 2018- 07- 10; 5% A H #7:2018- 07- 19, ESWH: ) K4 BRI 5 (2013B060500046 ,

2014A020212545 ,2013B051000054 ,2017A030304009) ;)" AU E T H.GF 6 LR B (2016GXIK021 ) 5 |~ 448 B 25 3 35 # TRy A B0 T

H (C1032165) ;7 i e U4 1l 08 00 H AR 5 85 BT H (201709k50,201709T40)
TEE RN WY (1972—) 5 ITAR B BB, 4L, TR B E SR B G RAN; B (1973—) %, R EEAL R
PR WL, TEARN I BE RGBS BRERO95—) L ZRENIA L RIS, ML TR EEGIRT I SRR S R R


http://www.joca.cn
http://www.joca.cn

%12 4

WARY A R B SRS 09 T FERACK % 3491

multiple types of heterogeneous tasks. GA + PSO algorithm is suitable for solving hybrid tasks and SAGA algorithm is suitable

for solving 10 tasks quickly. When dealing with large-scale isomorphic and heterogeneous tasks, the proposed DRDPSO can

significantly shorten the total task execution time and improve the utilization of resources in varying degrees with proper load

balancing of computing nodes.

Key words: cloud computing resource; dynamic scheduling; swarm intelligence algorithm; hybrid scheduling strategy;
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BIRFER B8R, TERZHIELL T DRDPSO W ¥ IR FEH
Eb Al 1 P B k20, BB AT 45 MU AS [, A 3 DRDPSO 3% g B9
YIEEEER LY SAGA 71°9.8% ~17.1% , k. GA + PSO 7°0.6% ~
31.1%.

ME 1(c) FILAE H, 7ER B ST 3R AR B T
AR DRDPSO B B/ F AU BN B, BN G ZAES M
KA AV R, T 53 4/ 0 b B3 R A 45 WAL K R R AR 3
BN, BEEVES AE R B — E A IR KIS,
DRDPSO 3R B 1 SAGA /> 15.7% ~ 60. 2% , [¥, GA +
PSO 7> 1.4% ~54.7% , SCAE 3 DRDPSO &4t vk 8 Bl
FMEEEERE T ¢(i, j,0) WEMESREZHELT AR
&AL (FAES KD FAESHBITE) , HTi&E
o7 B R B R B R E S R R AR LRI 20, AR R AR
e, FREED, KL T , 4~ 3C DRDPSO K%
HIE EIFE BRI A SRR B IR R R R R, BEIR
BARPHENT A2 MRS EN.

ME L) LLES, EARMES IR LG T, AXE
¥ DRDPSO_ R\ e 34 15 B2 B 4K Ok B B/, H SAGA g /)
8.1% ~ 18%5% , KZB A HE I T 1 GA + PSO Wi/ 2. 7% ~
1539 A2 b5/ . GA +PSO B SR I 3548 1, DRDPSO &
I A e MRS SRS, T SAGA A
VA AR K, I BT R R AN S,

2.2 ESFRBETELHHER

AT HESTAR SRS A BICR RS R A =
25.1)CPU BUTLS, 5 F CPU B Eb Il K F 10 Lt ( thfE R
F3: 1) 2 RERES, S A CPU A IO Lh i RBA 2 ( LhE
MF3: 18013 Z[6]);3)10 BiE4%, 5 H CPU 4 b il /s
F 10 WL HICHEADNT 1: 3) , TWEEREFH, =B ELH
TEARRES BT RS AR SRR — e LA, MRS AR
500 S, =FPRIEXT =R RE S 1) T3 B TR R R 1
BREERA CEEE R F R EASRIHEENR]
Fimmo

MFE 1 TTLLE N, FERBITH B DT E , = A s B
ARl X T CPU BT 0 BT et R B £, IRE Bt 5
W22, 10 BTGBl , BAR 30t B T4 30 XA I8 b B iR 3
REEE M TotalCost, T TotalCost 25 FEIRATRT IR IR o
FATEBL, A5 AT 55 1 5 i) 18] (T 55 B b AR A R AR
LM, A A RS W ATL 5, A H R &) .
TEBIRATIN (8] 7 T, A< 3O3R g DRDPSO RIEIF, LM,
S HRBE S E , =Fh R SRR F = MR AR S R
FIR A RS ST RIAR U HL A . FEMSIGE IR B
JrE, A E B DRDPSO 7E & KRBT SE R /DM, GA +
PSO B E A SRR IR -4 BT %, SAGA WE & B R
10 BT 45 . TEREIMEE T E , A~ CH ¥ DRDPSO f GA +
PSO B8 i T AR IO 1 % T = AR B4R 45 I TR AL, D
AbHE CPU BUE45 B4 M 1 55 , Ab 38 10 BUE 55 (W 394 M 0%
1,1 SAGA WFE & TR G HESHIEEE,

BN RFH , A DRDPSO SREEE KT HEHT
LB L AR E R A F N EN, HHTEE
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%12 AR F &I TR B S ALY 6 T B R % 3495
MIBERLEA BT, A R ARIEAE B s AT IN ZE & 07 | (ST BRI B ARRED) B T X Bk
F1 EESHES0 FET, =MEEN MR TSRS
Tab. 1  Performance comparison of three algorithms for three types of task under task scale of 500
- PUTIIE]/ms g R IR Wl T s B
CPUR REE 10R CPUR REE 10R CPUR REHE 10H CPUR REH 10 &Y
SAGA 781.11 485.26 282.42 526 495 310 687 649 554 0.6086  0.5700  0.4853
GA +PSO 740.67 432.00 281.42 518 468 274 713 772 607 0.5931 0.5055  0.5494
DRDPSO 558.77 364.43 286.48 508 342 248 465 476 328 0.5221 0.4783  0.4293

DAL SRR R R B, A3 DRDPSO 5Rg A B2 (B 7% HI3K
R R B F R BN S R RTE AR E E h
TG B RAE B, SCBUX iR A R i B ] 5 LUR R e
I ERB2RRNAE, BS T KENTHER ;5 ABREH
FEIELHRRAE R 2 R ML B T — R T AR R R
VESZBURENLIL S, BB IR DU BRL T L AR, R 7 T 2R B g
B R AR R E RS R E N S8, X
PRAFERARAE T B BT R 18] BT RS AS R AR B A, BT
AL LR RE TR, LA BT IR 0 B8 BRI

3 4

T BRI E BARFIESR , A SCE 0 BLA 7
BESR B S A BTG R BRI R A BT AL BERE T
AL PRPRIE R W R RHAE REE % PSO 5L H
BEE IEMAT SR T3 TR T IR A AR RE R X
Mg DRDPSO,, 7E CloudSim ¥ & b #EAT T PIZRAy HMliE, K
BEWGITHEER LN, X LH B SAGA Fil GA + PSO A 1L,
DRDPSO Be4535 2 BA 12 b 45 4 S B AL 55 AT A IR, 32 75 T4
FIZEEUES T B ST IRA A 3R, R 38 L3R B0H B S 403y
1, RERS BT MR DR 2o T BT IR B Sl VR BE 1A R
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