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Abstract: Focusing on the characteristics of resource under large-scale, heterogeneous and dynamic environment in cloud } %5i%l4

computing, a workflow task scheduling algorithm based on resource fuzzy clustering was proposed. After quantizing and
normalizing the resource characteristics, this algorithm integrated the theory of clustering to divide the resources based on -

the workflow task model and the resource model constructed in advance. The cluster with better synthetic performance b HAH
was chosen firstly in scheduling stage. Therefore, it shortened the matching time between the task and the resource, and (V4
improved the scheduling performance. By comparing this algorithm with HEFT (Heterogeneous Earliest Finish Time) and » HAf
DLS (Dynamic Level Scheduling), the experimental results show that the average SLR (Schedule Length Ratio) of this b T
algorithm was smaller than that of HEFT by 3.4%, the DLS by 9.9%, and the average speedup of this algorithm was faster p
than that of HEFT by 5 9%, the DLS by 10.2% with the increase of tasks in a certain range of [0,100]; when the resources b 7
were increased in a certain range of [0,100], the average SLR of this algorithm was smaller than that of HEFT by 3.6%, the
DLS by 9.7%, and the average speedup of this algorithm was faster than that of HEFT by 4.5%, the DLS by 10.8%. The } Article by Guo,F.H

results indicate that the proposed algorithm realizes the reasonable division of resources, and it surpasses HEFT and DLS

) . k Article by Yu,l
algorithms in makespan.

F Article by Tian,S.W
k Article by Yu,j

Keywords: cloud computing workflow task scheduling resource characteristics fuzzy clustering resource division
F Article by Xun,h

RS H 3] 2013-02-04 & [f] [ #§] 2013-03-19 [ £ Jii % Aii H 1] 2013-09-11

DOI:

HEIH
HRAUEE R A X FARFL A AR B B I H

WIREE: Bk

fE# A #FRCH(990-), 4, e XM, WA, FEPWRIT R 5. a5
H(974-), L, FrEmOEARFN, BBIZ, WL, FEPFRIT: RS . RN RS
HAMQ973-), B, FrmEaARFA, %, Mt, FENRTH: =, . U g
TH(1964-), 5, dbnt N, ¥, WL, FEOSUTE S PSR S, g e
IMEQOTT-), Zr, FrsEEEAT N, PRI, WL, EBERITUT . EReA. B,

E % Email: yulong_xju@126.com

EEpuN
(1] Brde, XBf5ME. =utSRIOHBCAR [9] . sHEHLN A, 2009, 29(9). 282-290,

[2] ARMBRUST M, FOX A, GRIFFITH R, et al. A view of cloud computing [J] . Communications of the ACM, 2010, 53
(4). 50-58.

[3] LUIS M. V, LUIS R-M, JUAN C, et al. A break in the clouds: towards a cloud definition [J] . ACM SIGCOMM



Computer Communications Review, 2009, 39(1). 50-55.
[4] B, WEM, 5%, TERBEARSE [I] - %24k, 2000, 11(7). 899-907.
[5] Ses8, - 1im ok SN TAREAR [3] - MUEEGH YIRS, 2012, 33(1). 90-95.

[6] TOPCUOGLU H, HARIRI S, WU M-Y. Performance-effective and low-complexity task scheduling for heterogeneous
computing [J] . IEEE Transaction on Parallel and Distributed Systems, 2002, 13(3); 260-274.

[7] LAN Z, SUN S X. Scheduling algorithm based on critical tasks in heterogeneous environments [J] . Journal of
Systems Engineering and Electronics, 2008, 19(2). 398-404.

[8] OMARA F A, ARAFA M M. Genetic algorithms for task scheduling problem [J] . Journal of Parallel and Distributed
Computing, 2010, 70(1), 13-22.

(9] R, EiAk. — Tt B SIS RE SN (9] - HEHLN ], 2008, 28(5). 1197-1199.

[10] DORIGO M, GAMBARDELLA L M. Ant colony system: a cooperative learning approach to the traveling salesman
problem [J] . IEEE Transactions on Evolutionary Computation, 1997, 1(1), 53-66.

(117 sk, THISET RIS BB IS0NE [I] - Ffh#4Rk, 2004, 15(6). 858-869.
[12] BRGSNI, i P IRS BH 2 erEREIR B S ML [I] - # {1243k, 2009, 20(10). 2766-2775.

[13] ZADEH L A. Is there a need for fuzzy logic [J] . Information Sciences, 2008, 178(13), 2751-2779.

[14] Het, T3 ST RUMIB ST I0 2 5L 6 P i [9] - AFSERLR A, 2012, 32(1), 213-217.
AT e g 0L 2

LB XSRS TG AP R IR % 11 3451 HSEHLR A, 2013,33(09): 2683-2685

2. B WRHEE S TR 2 MR G 0 25 IR S5 RIS OB S 91 1 SLHLRE ], 2013,33(08): 2143-2146

3. RME BBIE KUIF ST IR SN S LR AE 45 I S 9] $1SERLN L 2013,33(08): 2147-2150

4 XTF BT X G R T SANO 2 U SR D] THSERLR Y, 2013,33(08): 2151-2153

5. M VEJ) AR ER LT IRREE DA 1% 40 AT S AR II). S1SEHUNT, 2013,33(07): 1880-1884

6. fEHE )11 242K S TN MO AR 1 25 L 0609 3HETHLRY T, 2013,33(06): 1534-1539

7o ORBOR FIEMS AN KOS G AR B A 0 R £ A RSN B T 5 Y91 S SERL T, 2013,33(06): 1646-
1649
8. MEAUl BREH S 2 EIIREE G (bR L. HEHLR, 2013,33(05): 1267-1270

9. EIEBE THEH AN SR T AR G R ALY LI AR S L]. S SERUR A, 2013,33(05): 1271-1288

10, T AR T B EIAgeN R 8 2 LR Sek s k1. 1HSTHLRY T, 2013,33(05): 1276-1280

L1 PR T BRSO TR TR BT 4 RS 1. HSEHLR T, 2013,33(04): 1006-1009

12, skEHEW ZEfEFH] )43 FMapReduceffjK-Medoids 1474 [I1. 114201 . 2013,33(04): 1023-1025

18, fhsfe SRV VRt R FHURESME SUR I HHLBIIN. $HELHLI L, 2013,33(03): 830-833

14, RS MG TR OB A YRR SEED]. S SEHUN I, 2013,33(02): 547-582

15, %kt K XU FII R 27 A 10V A A BF 5] HHEHLR, 2013,33(02): 299-307

16, (A 4B IRHHE 5.3 T GemFire fifg i KO S RESLI0 AT L], S SEHLR L 2013,33(01): 226-229

17 RV A R S R AR B D) S SEUR A, 2012,32(12): 3291-3294

18, ks T HE- ML FMapReduce i I P4 SEEL]. SESERUN L, 2012,32(11): 2989-2993

19, WRELFE RIS 0T 2 LR S A rE . LU, 2012,32(10): 2719-2723

20, gl 78 AT FUE S BESLIE 0 2SS PG LRI S SEHLN T, 2012,32(09): 2448-2450

21, M ARG S F B0 ST HEIHLR A, 2012,32(08): 2172-2175

22 B ARA VR 2Rk SRERES TGN 4B B B ——DPSTIIL. $H4L4LR ], 2012,32(07): 1910-1912
23, (RUET WD 2 SEEREE R IR AR L] SESERLR T, 2012,32(07): 1913-1915

24, SR 7 SR 2 UET 2 RSB R AL A S0V 9] 31SEHLI A, 2012,32(07): 1916-1919

25, Wppde RIS THBase ) KBNS (5 I L U A R 4D THSEHLI A, 2012,32(07): 1920-1923

26. KT WKARIE- ST W BB 0 BT S0 D]. T EBLR A, 2012,32(07): 1978-1982

27, BRI T 7 2 RISCE ST A AT (AR BL IR 9] 3 5EHLN . 2012,32(06): 1563-1566

28, fiFy Bz T T ROMBI N R R (4 BF S0 SHSLHLI L 2012,32(06): 1598-1600

29, PRI FECHT 5T A H BRI ML R AR 591 ALELRT, 2012,32(05): 1415-1417



30, JREH XEM dodel L PR SR = v AR SS o Be D) THEALY A, 2012,32(05) 1418-1420

31, WAEE AR AL T DU G I CO 2 [ Hd il A FRALI]- vHREHLNM A, 2012,32(04): 1003-1008

32, VEAT MERR AR RUKH WIDRUR-IE RO B AL K SIS A = RG] THSEHLN A, 2012,32(04): 1009-1012
33. WM EEE DEEr RTINS 2 AN SRR R LR R AR KRR T SERUR AT, 2012,32(03): 889-892
34, YUEME i BBRPC T IFATHLRIRI R 55 2 ik £ 4eB1-PaaslI]. 1145 HLN ], 2012,32(03): 595-598

35, AR ML B IR TR Sk Saas Sk b AR 1R ok D] TN A, 2012,32(02): 561-565

36. i WEM. ks ZHERPFAD] LN, 2012,32(01): 13-15

37. ME HA% MG SIS TR R R LS SA D] T SEAU A, 2012,32(01): 16-19

38. fhik RSB TR R AT A oS S O s DD S SEHLR ], 2012,32(01): 213-217

39, JEHRHT RAEY-LLA TN SRR A AER T ] LN, 2011,31(12): 3324-3326

40, B T SKFE A% HE T P2P g 23 A sSSP R 4 T SR D) tHEHLN T, 2011,31(09): 2317-2320

AL, el TS SET RN B SRR A D] TSN A, 2011,31(09): 2538-2541

A2, /N B TS0 SROBTT - U SEIREE T AN DU SR 23 AT SEBL ] FSEHLRZ A, 2011,31(09): 2551-2554
43, iR MR- s)IPVA/IPVE (R INLIT R I EEAE SR I]- HEHLN ], 2011,31(05): 1180-1183

A4, RER Rz v 2 R LA R R ) Bk DD v SEHUN . 2011,31(05): 1417-1419

45, etk BRE T RS = SR A 22 R 0]. $HSEHLN AT, 2011,31(04): 952-955

46, BUEYL AR B T ERO SR B R SAD] oSN AT, 2011,31(03): 647-650

AT, 3 AR IE T T B SRR A L HAREE G UUN D] TN, 2011,31(02): 399-401

A8, JATEER B o 2 SRR AEMEG I LR 1 ¥ ST DT o SEHLY A, 2011,31(02): 416-419

49, Al WML 2ok EIE T R T SOk L FERE S L FIED] v EHUV AL 2011,31(01): 184-186

50. e Repifg XK K- HOFS TR it Au - tHSEHLR A, 2010,30(8): 2260-2065

S1. Wik Bl T HRIGIbbsS KNIz 5 I — 4k 1 5 P AR B 1543 FI0]- oH S5 HLR T, 2010,30(10): 2797-2801
52, GBESE Vb H -8 IEAZ R BRI SRR R D). oAU, 2010,30(07): 1926-1929

53, TR WETEA HNEE R T B OO A S R K RIS B A 0] T LN Y, 2010,30(06): 1527-1529
S4. BRI At SMR mERDT SO RS M B R R ). TSR, 2009,29(4): 1046-1047

55. Brax FAEYE- vk R H O AR DI THEEALN . 2009,29(09): 2562-2567

56. 7k [H 81 St FCMER I STIL R LAE AR R I h it  HILD- o5 HLM ], 2009,29(05): 1336-1338

S7. LB MESC LI SCHEHE SO IORE TAZ R B BEH SR A D] TSN HY, 2008,28(9): 2338-2340

58. % T TRALEE. R SE TR TR & 2 RS SVA D] THEEHLR A, 2008,28(5): 1204-1207

59, BiEsy AREE R A a BRI ML SLTE RS Bl pE R D] THEEHLRIA, 2008,28(3): 703-705
60. [fip A AN e RSE RIEANR R R g B ] 1HSEHLS ], 2008,28(10): 2715-2717

61, FRME TR BB JL T FRARI BRI SR BT S N I D o LN A, 2007,27(1): 52-55

62, HESENI LT 1 R UK G S = e E A A B P A N O] T EHLN Y, 2007,27(1): 249-251

63. WL ML T K Web IR 55 R B ik ] v SEHLR . 2006,26(9): 2009-2012

64, HE AR PRl R B RIS SRR SA D] THSEHLN A, 2006,26(8): 1888-1889

65, [E 5 TR Bl S0k T ROEER S BT SR BUUAE SRR Ak b s T O] oS50, 2005,25(11): 2676-2678
66. [R5, MEIR, BRIGA-BAL S ERBLE AL RGBT i) oSN ] 2005,25(08): 1933-1935

67. B, EREA, B R TR RS BRI JE SRR ST v LR, 2005,25(06): 1388-1391

68. Wi, WA,  RES, ETETHORIRISAR R LuER s H D LN A, 2005,25(01): 123-124

Copyright by &KL



