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Study on Dynamic Resource Mapping in Grid Computing

YU Jian-qiao LIAQ Jian-wei
(Faculty of Computer and Information Science, Southwest University, Chongqing 400715, China)

Abstract This paper proposed a dynamic resource mapping algorithm based on weighted compatible graph (WCG) in
grid environment. This method finishes the mapping through dynamic adjusting WCG after the completion of mapped
task. Simulation shows that this method will achieve good performance not only in changing task scenario but also in

changing resource scenario.

Keywords Grid computing, Dynamic resource mapping, Non-computing resource

1 518§

RIS X ERE— T BRARENAYESE, 17
HLEB R VIR R ARSI, RIREE
EFRIMENARFHHES I EEGEN TR, HAER
SUAT 55 452 B — B N SE A R AR FE IR A A R A SR R F I
PATRT R AR S B B AR RR . B, X FREBIME R G+
B B P 55 » el SR EE A 25kt i ) 43 B T P B O 6648
BEARTRAT Y 18] B, TRt 4R 5 P PR S R ) I 2, © B RO AR
LA RPN — N ERBCRIIE R,

EI BT 32 4 B B R 5 05 ¥k 2 AR AT 55 AT Z BT SEAT BE
WIS, RSB, MAXMORERAREBRTHER
B, KPR B ERERPIERGES, MAEF B SHEMFL
IR L AR, SRR B AFIE Bt A A
BAREA I B o, Br AR IR 69 2 B R R R — A KUY L 30
SHHNEE, BSOS EEESEREHSHER. H54 R
FARZHHEREERY, WU RSB ERENRA
FLIETEER,

Alhusaini B E RN ERLXB O BB BEHE.1/O0
W%, 78 Alhusaini DD R L, RO E R E A
FHBFRE S FRFAE, EEFITERPHEEESH
SERUTA WSS IR AE 55 A TR B X R, HESE B
PR

2 BESHBABRE Alhusaini Hik

2.1 EREFERAERREZE

BERE m §IFEREM A - FEEHERER —RMAR
RIPIE R G, Hh M= {ml,m2,-,mm}, R={r1,+2, -,
rr}. EEZPBAEREITHNENARE T. T 5@ A n 4
FE% 8 T={T1,T2,--, Tn},

EX 1 A Exec(Ti,mj) ERYLEE mj LR Ti BitE
R, LB E G R A E RS ],

EX2 Y% T ARERES T idRBENZE
BB, #nES T T FHE.

EY 3 BEN—HESE T={T1,T2,, Tn} MIEHIH
BEER,HEEERN G=(T,E),Hh T REFHES;
ER—#HMeGDMER, BRAMLEET THHHMES.

e(i,j) BERTES Ti MF % T; ZEMBEIBKE#E, R
RYES Ti MES T7 RAHBEN, AHE G, ).

EX 4 MRMHERWCEOW= (T,E,O),H T R
&% ER—HINES;CRIUEES.

EXS MIEAPIERESHAEGHTE, TEBE
BN RBEIASN. BARAYABHMT£4K
ABRKMSIEE.

PR AR L BRI ENESFHERIARTHE
DAG) , HHBEEHAE. ETFRBHETETFEZE
5, 1 Maheswaran 25 32 1 3h 75 UL AC #1358 B S 08 (0 8 it
Alhusaini Z32 ) T — %5 W b 5] 4 B e 5 AE 220205 Iverson
FARBTHERFWAEREEE BT RIEEENES
PREE) BT R A B e SR ORI ) ; Yang SRR T R F
SREBE A RS PR IR ST s BT S RS RBER, THER
BUE 5 B R AT R IR B
2.2 Alhusaini &3%

EROARAFEZEFHENATERBROESL, W Al-
husaini &9 b4 BRI IRKA R8GO & £S5 K% E
HAFEEFS BRI RRA . Alhusaini 8 5 B RE 7017 45 A
HAENER LRNES KM SH4# T F S RENES. &
1AHES AR HF. RaFEEEZA M ES (T,
T3},{T0,T1,T5},{T0,T5, T6} &45 , N B AT K BUE, J5
HRMESRZESF ISR PR IES.

FEG WL BB ARTAABEESEAR ATEE BHE B, B8, By m ARSI E AR,

e 197 o


http://www.cqvip.com

P 000 http://www.cqvip.com]

Task Resource Requirement
Tn 0

‘ T Iy, I Iy
15 14 T, Iy, Iy

Ts Io, Iy Lo Iy, I's

T4 Iy,I3 Is

Ts To,I2
T6 Iy

(b) ©

B 1 (2) DAGHIF,(b) B a REFHEEFR, (o MBHEEE

B 2 BB BOC A BRI 1R, 4k T READ-
Y £ 45 PESRENRERS  RARES A K FTRE
FEE LM, B E R B TA B RAREN .

Alhusaini HEMEAR BB E Y M HESEBSITHEA
TEFMEREE rn o MBHOZRE . S48l

TEANBRER: — T2 MEFHNES S FRFRTN, &

Sk A TR S IR B AL B R B AL SRR INAT
BB SHMTA TS BERAERKYZE TR, X TFED
£% Ti, EEss 4L AR, HRER 8 8T RS
BIPLEE mb(RZ N BIEHLE . FR— TRV REAL
FTARHTIRN LS, RELAGR I ER I AMERAES
Ti A ATENL B8 mb _ETEIRAT .

Exec (Ti,mb) < Exec (Ti,mj) +AExec (Ti,mj)
Heb A RN 0% 3] 100%HI{H , RR(ES Ti LEHLEE mb HLEF
ERATRITRERE,

Alhusaini B 358045 AU E T REBRHEIEE, EREETE
MrEEA [E R E S Ti LS EBREFHEEL
Boh, ARTITE AR A5 BRI LB B AR AT E 1Y
i ELRIAR B A B B04F S Bt A T RE R AW fb i, P It
Alhusaini 52N BEEIE BT AR FRBE R SIS EOR

3 BIEHEMHBEZ

FEREREEBEARETSMEEEER(WCH B
ERL F BRI RS R TR RS H B SRG,
HEEREANFENE., Bk, BERE WCG R AERBRK
TS, ERE AT & A P BT 5 M TR R
JB L M SR S BAT SRR UG » b i RS TR B e 5 &
FEH WCG, B EITA BMEFHRATTE R
83
Begin

1. #f B HE L4 % SREADY 4 K v £ 548 ZEWCG
2. BBEYP, #ER2p<N, HFEVVELHEK

3. While (RERREXBRKESFELSTHE) do:

4. HEWCG

5. WHAREEHInNE A READY

6. WABELEHEXRNESFMANEEEM

7.

8

ZREADYS & B RERANES ¢ MABRBEFELKT
BEES + THEWNESAREADY B R

9. While (READYH{£4$#> P) do:

10. WMEWCGH R A TEELS

11. While ($4S7F%%)

12. if (EAKFNE)

13. HEELSTHAERANES + BRABREGRBET £
14. WS « AESGKTBR

15. else

16. HBSELFHAS ¢+ BNBREGREFE
17. #% + JATEXK

18. IWREESHHBRES ¢

19. End(while)

20. Ead(while)

21. End(while)

22. Bnd

F 2 B

+ 198 -

g EE M TAEREME WCG, & WCG R
ERBERREMTES S, WHEEAMNES SEREMNX
&, BRI MmT .,

UL Ti AFEEMETERRAESEE
Wt BT S IMA BRI S S,

WIS E K ZESPHESER DT
P(PHRE 2°P P FESFBBOMER., MRREERLHCHE
114 R X s BT £ B B E 2 AT E TR, B
L, SRS REETERENREESFRZHRER
SRR HE AR RS, MEX 4T & N RS & P RBR .

i READY &4k B A r £ 4 W&, LAE
SEBRE T AEEASFTEERERNES XA AR
W0 M READY &g R A7 £6 et mE &2, W
AT ISR B HIEMA BB KM e %,

W AT TE READY 4 BB XUE. IR 2K E
HERMABIB AT EESH ., 2T LKA 2 B 8w T
BRARZS PALEE K IAE 5 105 KT 55 LN £, WX L85 4
5 A FTRE R Ti R ENRE, IR A Ti %R 3%
T AR S5 4 h i 5 T 2 50 4F 45 23R4T, X HE AT LA
B A FEMBEERE,

WAT % Ti BBRST MR A LU  RIBZENRELEHN
CEHTE , HELBIESEAT C. BT XBESFUE. &
EFEM READY 4 BER IS MABRKRMILES
SH,

4 HESERESHSHE

4.1 EFEHEAELESH

W BT % 43 TR B B8 75 B 45 A 1R P9 58 LR AE 55 RO L
28 Shfn T 7EAT 45 BORIBE TEUBOR AR Ak B L T VR BE A (AT
BRBGTRERET
WCG 2R, M WCG Bt R E 2R ON'R) DY %
HE BN EE TR R E WCG RELRE FHEE B R &
& T ER R B A 2B B OCNR), Kb N 2 MR 5
MRAAE SR FRAETE RGNS E . BB L, 2E
oz EO YT IR BT RO B 1R B 2 B O(INER) . 4% B AR B A
B EERER ONR),
4.2 TWHHHE

FF Simgrid Toolkit JF & T & EEEIHLLEE E:Ras: i oana
A VEIB B B B YR BE . Simgrid Toolkit 824t T — R 51

(F#% 205 3

4t FRRERES



http://www.cqvip.com

[2] Guo Huiping,Georganas N D. A Novel Approach to Digital Im-
age Watermarking Based on a Generalized Secret Sharing
Scheme. Multimedia Systems,2003,9(3):249-260

[3] Guo Huiping, Georganas N D. Jointly Verifying Ownershi Pof
an Image Using Digital Watermarking. Multimedia Tools and
Applications, 2005,27(3) : 323-349

[4] X%, ZEARE, BF. BERF KRR, AR
BEP %R ,2005,17(3) :379-386

[5] mg. EE BB FKEE AR REHE¥IR, 2002, 14(12);
1649-1651

[6] #HXREK,BMMRE, % ZTRABFE KO FHE BB
BT, ROUKFEFR(TEM) ,2004,37(6) :93-96

[7] Brassil ] T,Low S H,Maxemchuk N F. Copyright Protection for
the Electronic Distribution of Text Documents // Proceedings of
the IEEE. 1999,87:1181-1196

P 000 http://www.cqvip.com|

(8] ZEBIE,ir#F. AT REME AR HBFEKE. TEET
BHE AR (B ARERRD »2004,31(5) . 719-723

[9] EBh.#ki . MEE. —FEENRBEBERFKNER HEN
SR 5 EF R, 2004,16(10): 1377-1381

[10] Cox 1]J,Miller M L,Bloom J A. ¥ /KE). E8, #ER, % b
B ol Rt , 2003

[11] Makova K D, Ramsay M, Jenkins T, et al. Human DNA se-
quence variation in a 6, 6-kb region containing the melanocortin
1 receptor promoter,Genetics,2001,158.1253-1268

[12] Harris E E, Hey J X. Chromosome evidence for ancient human
histories, PNAS, USA, 2000, 96 3320-3324

[13] Yao Y G, Nie L, Harpending H, et al. Genetic relationshi Pof
Chinese ethnic populations revealed by mtDNA sequence diver-
sity. Am J Phys Anthropol, 2002,118,63-76

(E#EF 198 W)

L PR, FH CAERE ST 4% 58 7 F U B 401 28 . X 4 R A 95 Xt
AEBEHL EESREN IR, U RSB EE G E AR B E
REE &R, R T 3 am iE B, B 6 [E) f L8
YigE R s, Wi REPLA RE EVIALTREE S AR IRAERE
FER AT LA R LR R R A R EN M — 6 RE
X% T2300(1. 66GHz) \FE 512M ) EHL L . MK
S5 3 BRI 3{E.

Bt ]
% '.
30 i
70 8 ARG RLER
60 = 2
“ = g
0 ”,r XN
% S
10 o
0 .z:.‘:? o .
50 100 150 200 250 300 350 £ 43
B3 (EFSEARM AR
ot Al
100
80 EEEMHBENLER
60 ---& - Alhusaini
~-m- ~Mashswaran
40 —a— A
2
0
10 2 30 40 50 60 FREEENK

B4 FEEBTIREUE LA D A5 R

A 3 R T RS BB 2] 50 MTEREM 25
TEERFEIEDNER, B4 EBEESFHESHE N
200, I BN 50 M EEREE BB R, K
st [B] 88037 2 LA Simgrid Toolkit 5 i gl [a] AN T

MTEZERBAILUE BRI SRR BRN &
Alhusaini B #:# Maheswaran B 3k S AT I E. BHE
REZEREFEFVITH BRSO T RS, EFhme T
Alhusaini BEETEEF BT RN T R IRELE . T E 0%
B E BT BRE S A, i SBN IS Reeim
VAR IE B 52 s 5 40, LR Maheswaran £35S EE
B TR S BRI OL T W LA BB R PR B SR, (1
REEERUER T HEREMEE LR TERRE. WL
S5t il B R B e, A R Rkt O
ExmhiipEsE,

#Ri& Alhusaini 8 %R F 2 TAE 5 A M EEAT
PR . AT B R R M AR B K%
AL . i LT MBS SRR S BT Z AT SE AL, B
BRE)EERMBAESCR . Wi ShA ST IRBLS B R B OAUE
S AT S5-th 5 » T H B AE S VLS IR B TR A 45 2 1 O
—HERAREA BB W ER, B —F R RKKREET
P} 1] 52 2% B s/ BE R R BT 7 B ]

BhAFTRBR TR AR 55 DT BRI R I R sk AT 1E
FHBHEERS. B EZRAN. SHERBRRISEEM
bE» BT AT A R i 2 R BE A (6] 5 ISR R 33, A B (]
ZRER OINR), HIX T HE R BUN B 3ok R A R/
mEERE.

2 % XM

[1] Alhusaini A H,Prasanna V K, Raghavendra C S. A framework
for mapping with resource co-allocation in heterogeneous com-
puting system[ C] // 9th Heterogeneous Computing Workshop.
2000:273-286

[2] Alhusaini A H,Prasanna V K,Raghavendra C S. Run-Time Ad-
aptation for grid environments[ C] // Proceedings 15th Interna-
tional Parallel and Distributed Processing Symposium. 2001:
864-874

[3] Christofides N, Graph Theory:an Algor ithm ic Approach [M],
London: Academic press,1975

[4] Maheswaran M,Siegel H J. A dynamic matching and scheduling
algorithm for heterogeneous computing systems [A]//7th IEEE
Symposium on Heterogeneous Computing Workshop( HCW’98)
[C]. Orlando: IEEE Computer Society, 19985769

[5] Casanova H. Simgrid A toolkit for the simulation of applica-
tion scheduling[ C]// Proceedings of the 1st IEEE International
Symposium on Cluster Computing and the Grid (CCGrid' 01).
2001

[6] Azzedin F,Maheswaran M, Arnason N. A synchronous co-allo-
cation mechanism for grid computing system s, Cluster Compu-
ting [J],2004,7 (1):39-49

[7] Yang Juan,Bai Yun, Qiu Yuhui, A decentralized resource alloca-
tion policy in minigrid[ J]. Future Generation Computer Sys-
tems, 2006

[8] Topcuoglu H, Hariri S, Wu M Y. Performance-effective and low-
complexity task scheduling for heterogeneous computing, IEEE
Trans. on Parallel and Distributed System,2002,13;260-274

[9] Rehn C, Dynamic mapping of cooperating tasks to nodes in a dis-
tributed system [J]. Future Generation Computer Systems,
2006 35-45

[10] Wang L Z,Cai W T ,Lee B S,et al. Resource co-allocation for
paralle] task s in computational grids [A ] //Proceedings of the
International Workshop on Challenges of Large Application s in
Distributed Environments [C]. Seattle, IEEE Computer Society,
2003.88-95

[11] TH.BER,HE. HERNBIRET 8 — N — 0 FER %
B (1. B4R ,2002,13 (7):1303-1308

[12] I, 454, HER R, NSRS T WA A B 5 g
SH#0I. HEHL TR, 2005,16(31),130-133

+ 205 -


http://www.cqvip.com

