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Genetic Scheduling Algorithm for Service Oriented Grid Workflow
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Abstract The service oriented grid workflow,GSF, has been a research focus in grid technology. As an NP problem,
grid service scheduling is difficult to be solved by means of classic algorithms. Featured in searching concurrently and
globally, genetic algorithm can be a better option for solving GSF scheduling problera, therefore,a GA based grid service
scheduling algorithm, GSFGA, is provided for obtaining the best GSF instance with highest {itness in this paper. The

experiment results prove it available and better than some traditional algorithms, As a conclusion, the further work is

also pointed out.

Keywords Grid service, Work{low, Scheduling , Genetic algorithm

1 3l&

BAEMMBEARC RSP T L. THER,
GGF(Global Grid Forum) #H4R{# % Web R4 B R FH LR 12
HIFHCE AR IR 45 284 OGSAM B TR EFH EEMR
% . OGSA %y 7 i RF B ER, HERIANY
MRS R NIRS , HAR SR T A 6 WA IR 55 5P 45 R
% 5 THEMER RS LA 040, T4 7T LUE
STHERYERLHR, E—MESIRPTERNS S5EE
HR— GRS RIS, TiZ B ksl — 148
ARE IR RE T OB RIEH E RN AHER.

TE PR IR %5 40 LA TAE T A, IR %5 5 PR BRI p e 5 D6 &R
2 1 A R S5 B R BE T 3R X R R B & NP 24 Iali,
FETH KA IR AR B, 00 A e R 1E L 5
% 5] ) VR B (618, He P Buyya " R INEE T2 H AN
Ak AR, e ) R 7E BT IR R 1L A A o (R B v — A
“ZE 57, LURETHEAEAY) 28 A R BRI E AT RAE S
BAEE R ; Condor™ R fl — B T ClassAd PLAE A HE H 7
R UE R IRIA S ; Legion™ R4 T — A B LML T
VRS, (EA X R T R K AE M R IR % 0 A B
EEMERS TAERMNRE. BR.FAXHAHT-HETHR
L5 0 WA AR 95 TV AL A B R R A SR A ik

2 FIHEAR % TER (GSF) R KRR E iR
BN V(MRS /W, GSF) PR TAER W i &8

BT P BB AEETRE TransSPX P Hi, K, i
RIS or LB .and-{L B Jor 4 32 .and-43 X 1 A LA K
MRS RS 4 S AR TESI R A A, HREN 1 AeS,
WIFR Wk MR % /B W, B#KkA GSF,

b sE LA, KA RS TAE M2 PR AR WA — 9
151, BP 4L RS MBS “TAR T B0 1F — 15 3h & B AR IR R & P M
— R B AL, T{E R AR 55 (L HE SR AL — Va3, AT foT AL PUAS IR
FRIMEIERR, LR M TAERR .

2.1 GSFRH

—A~ A% IR % T4 LR A BT AR R R — - 1) 70 ] R P
(DAG),I =(Nodes, Edges) , 2w, BI85 55 (Nodes) A R 4
R ITAER B IRS 4, il (Edges) {3 T 43 18] &) IR 45 (8] &) 4K 3t
XB, TYER RS 4 9 W2 Nodes= Nodes'S | Nodes™ .

EWRTRE BR R JS(2) € Nodes’s , Hih 2 BIAT
TS MRF IR GG BIEERMFERRA FT (2 2) €
Nodes'™ , Jorh 2,z BREIBEHMAE BT,

% succ(NY MR F NE Nodes BIJG8ER %, BN : N, € suce
(NY& 3 (N, N,) € Edges, [FI#% pred (N) IR % N€E
Nodes RTEAR S Bl N, € pred(N)E 3 (N,, N) € Edges,
# pred(N)=¢,¢ JpS 8, N FEIEMS : & succ(N) =4,
M NREIERS. o IRE N B p HATEMS AT LIE
K predt (N) = pred (- pred (N)) Fll succ® (N) == succ (e
succ(N)), YN, Nz € Nodes, % N1 5 N, #1%, 8 A FE
Jp: N1 € pred” (N YUN; € succ™ (N2)

2.2 GSF@EE 8

ESTH. AR ARMPESTAHRME (No, 90412012), BX¥ L4 FERKH-NERFSTAR. § B HE.BL4R

I R BT A1 LRI | LRI Ak
+ 132 »


http://www.cqvip.com

WA R— GSF TAERMNA,S B A BMEREE
A VETHMERSFHHMBESTRES M TVYnES i€
[1..x], 3V €V,—4 GSF {AE R — MBS Sa =S(A(z,
vz, =Al(e; v 0e), Ve, EVE LY IE[ L. 1)

£ AT P, — Bl 32 50 8 s 2 — PR BT : Sysczp =

— A TE R B B SRR A Srriz.ep = (e 1€) GSF

IR FIO R 11 C 09 AT W6 /2 B AR B S = min( 3
Exec(8)), i Exec(S) BIRF S B9HITHHE].

FE i, R GSF 8 B 7] B R — > NP 52 £ [dl i, 4 304
EER ARBET UM,

3 ETiE5HEER GSF 5 E i8R i#

BIEHE R GA, & John H. Holland R H&4E#
££ 20 e 70 FRBHBY BT HRFH HEN I BE
—FBRNRE. WA EEVE MR ZENNH LY
H ST S A B BN SR A% 33 1 e B 1 79 B9 - 28tk )
HAEBRIREZRZ—.

GA BRI R Yo i ik”, BAR T A 1k 17 B i
B — BRSBTS —
B GA M RBRMAT I BB E 0 F 85 ' AR
Bk, Al BRaERE TRENHES, L TEEETH
TR 3 A e R L 36 3 AR R ST S AR B R Ak,
X B d — R 4L 18 R R RS SRR B E R

35 BPIE 1 B A — N e Al RIR B R R A — B LR .
3.1 GSFEAMGAEX
EM 2(GSF k) & A(z ez ) FaR— GSF L

H.Eh, 2z ARETE, Ve[l n]. 4 Va2, BISIEE,
z EESCHER, FUERNEERNN LA, MR e €
Ve A BT RS T BN P4 R GSF Yk, &
Az fefe ik h gy HEY| FF S | FRIER A, GSF 5B RYaL
Bl AlCer e ) FRAEAN K, K e, €V, Vi€ L. n],GSF
RLFREY B 4 sR SR EIBCCRR ) BR A A BR 3K, B GSF %
ok B8 BB A K, GSF R FHSE | ST R (R AR 4

GSF Se{a kB8 a0 F Bk .

(DA B de L. HAEBSFREE GSF Ffmihib &
A BEOL= A — 2B Ry R SR SR B Y, B BE L 4 BT 45 AR
EA R

P={AIL (e,

p1}.

St F & Fh 0 IR, b AR YRR B0 T SE R, e Ah, B
AT THrT 4k AR RS2, LA B 2R,

(2)GSF # & 46693045 BEEEBERY N B 368 i ik
BT(HEEE ORI MR, & P A—1FE, ER
FORESCH p, THIEN BE R FL 8RB BBV R %
BRI HHME. P =P, UP,

LR .

DB (AR R . 538 o7 A L ) B 1 43 T R S ), O ELIK
BRREALRAE R E 18,

. ]clone,- (AID

F(AL)
p=Uz, ULTF

vedlgEVE,YiE[L . n], Vie[ L.,

2)Py=Ui=iclone; (ALY , Hh s=|P|— | P, |,y €[0,1]
B—EEPLE .

| F(AL) . (F(AL)

E“{ I }<<E“{ ia }

st {F(AL)} sp, {F(Ah)}’

- F = F

£ 000 http://www.cqvip.com|

|P| R4S P RIS, IR G B B 5 7 Y38 R % (8] B
L B R IR TR e RS IR B

(3)GSF &y, ARIEEEPERZXETE
PR FRB AR TR A2 T {8 B R 3K
SEXLZHT

®), t VAXVASVAX VA,

AII (31 v"'!en)®A12 (8’1 s "t

He.

AU =Al'1(e1 s v, +€ 110 v€0) s

Al =AT (1€ e aren)

H rel,n— 1] —REYVLE 322 XREE 1) iR,

&P={AII! -, Al, >%‘% AGSFILFHQQWJ P j@lfé
AR, p. BERIE A F & M E T R R, XA/
BLFRSEHI TRER A Po= DA’

(OGSF ety L Ff, TRBEMGBEEEEHRTH
TR RS R B R PR RSP AR, 0 T T 1 A SE 4
HERETRIRA:

Rt VA=VA D(AI(e; -

Hrp,

',e',,)=(AI'1 9AI,2)

ve, ) Y=AT' (s oo ve' )

e,_z{eﬂ.'vri<Pmi

' € i pmi

pm REFMNZREE, REAREHE,n €[0,1]2—1H
ﬁlﬁoe”sEV"f E— T HILEENEMER, Vie[l,n], &
BERERERAELHAWE 1R,

AII AIZV AI; AIE AI
4 -
z |« |10
Zen| 1t Lo
.
(b)

B 1 GSFRfaErEX5ER

3.2 GSFGA Nzt
54 IR GSF R AR GA 52 3, # %4 GSF 8 ¥ iR &, &

3Rt GSFGA Bik  BikimRanT .

W :1)GSF W Az 2) &0 BRI Fs )RR E p;4>§wuﬁ$ pes
5)AERMEE P, ; 6) P B A KA max... geny DEAE A 8)
BRI oy O RO RO AL

¥ :GSF R Al A iy RAE %5

1. W R RREE 1 A

2. generatwn=l'

3. repeat
HEHEH A KL
LU p, SCBLR RIS AIIAE X 5
DI 5, LA % BT 5
generation=generation+1;

until 7 B WAHAE or B or

generation=2max—.

4, return Jﬁf"ﬁﬂjﬁgﬂ RLF A L.

HAMEGR A BRI SR M RS AL A
BT 0 e

(1) MR R 5, GSFGA B E LT = Fl sl . X
ZHAEEN A SE

a) ¥ 2 B4 BB BB SCR U SCFI B8, Bl i, sE R A ot b
FRs

b) B e A B AR A

) ISR A A REGR SRR BB N E , X R RS FT LATE
e R AR B T S0 B R B A 1K B 3 O FEE

« 133


http://www.cqvip.com

KHE .

(DR FABMRARE R THB RS

REMIATIEN 52 H ¥ AE, A 7T B T BOM 5 B4 5
L, B R R IREoR#E . 1 P J& GSF i IEE G LR
B, AIS € Po RMATHBAE N A LM (B) F(AT) 2 F(AD,
Y AIE Po)y Poi BT —1UREE, B (A7 S e 6 B B 258
B R B R A 3L -
PG+1 , Al 2Al5;
Peri —AIUAL, AGM AT,
Heb,AI€ Poy  REEVLIIRANME, BILBHAERBAEES
B LR RS .

()3 T35 L FE AR B 1k R B8

Rk T A TP IR

DAEBERITO I, RN M ERE R E
FTRRMEE, LSRN E AL RS,

DEBEPATHE I, A B 0T 1935 I B 2 % R B
BN R T, MEM S S, RENMARE
REFMEUEEFIRPE I FHENERILES, ANTER
HirEE B T X B A REILIB B 72

W F BB a0 1738 B, SR 4 ) T GSF J S
Bl H K EAR R

F=a+F+b
Ho Bk ETH TRl LS a b

{a « F+b=F"

a* Foxt6=Cps * F

X 2A-HRRE T SRS Bk E s e -
:'\i\:‘\:

DEJE M58 Rl F % T IRk 09 1538 i E X 2
R Pl e Bl R AWla e o 8

DIENAEA Foux BB AER FHEHHE A F —1875 4 G
AF#h o X REAT LA e 3 PR MR R SE AR B 22 1,
ST SR oA LB S5 38 I s AR Fh s B A R (R L B 3R
F,

4 LBHR

HBE GSFGA Jik, ATEM T i 5~30 1M #& ft 5
HAK TR, P E T RFEAR 25 PR AT LARAT
RS . WHAREERCR 100, FRERE 0. 04, TXBEE
0.8, A&k SJLFU U LILFUO [ A% FBE L, 2%
R 2 FR, TR AR, R A GSFGA Bk firy™ 4 i &
P IR 95 ) BT I [E1 339 /N T SILF #1 LILF Bk A i

/
Pon=

£ 000 http://www.cqvip.com|

AT B [E] .
7000
= GSFGA
_ 6000 I
g sooo . SILF e —
el Eg -
= 4000 —
5 —
& 9000 -
R 2000 : _m._'...a—"—'..
1000 - -
0 el . .
0 5 10 20 26 30

HE%‘A&

B 2 GSFGA 5 LJLF.SJLF B

IE AR SChh 3 oA R 45 T A o A (AL, 4R M R T
FREL L 0 D4R IR 5 AR WA B M GSFGA, 33k Fi R I& (UL
SR | B ORI L 10 B 52 b 3R T R A% 0 i A i
St 2 A0 R BB S R L 3T 0 GSF L A 366 e T
BRI R IE, A OCE SR P R AR R i
ARSI AE— P15 Bh , TS5 BR 0 kG FIR 95 o7 L 50 B 4478
% WA, PR IR B S A P A R R B BE MMy GSF R
LML SCHE B TR F - 28 TR AT 4T X B J i GSF B2
F B9 GSF AT B R

$ F X W

1 Kesselman F I,Nick C J, Tuecke S, The Physiology of the Grid;
An Open Grid Servicas Architecture for Distributed Systems Inte-
gration, Globus Prcject, 2002, http.// www. globus. org/re-
search/papers/ogsa. pdf.

2 van der Aalst W, van Hee K. Workflow Management Models,
Methods,and Systems. The MIT Press, Mar, 2004

3 Buyya R, Abramson D. Giddy J. An economy driven resource
management architecture for global computational power gridsl
Int’l Conf on Parallel and Distributed Processing Techniques and
Applications, Las Vegas, 2000

4 Frey J, Tannenbaum T, Foster I, Livny M, Tuecke S. Condor-G:
A computation management agent for multi institutional grids.
Cluster Computing, 2002,5:237~246

5  Chapin S.Karpovich J, Grimshaw A, The Legion resource man-
agement system. In;5th Workshop on Job Scheduling Strategies
for Parallel Processing, Apr, 1999

6 Goldberg D E, Genetic Algorithms in Search, Optimization 6 Ma-
chine Learning, Reacing, AddlsOn*Wesley,Massachusetts, 1989

7  Geist G A, Heath M T, Peyton B W, Worley P H. A user’s
guide to PICL: a portable instrumented communications library.
Technical Report ORNL/TM-11616,(Qak Ridge National Labora-
tory,Qak Ridge, Tennessee, Jan. 1992

8 DBhandari D, Murthy C A, Pal S K. Genetic Algorithm with elit-
ist model and its convergence. Int. J. Pattern Recognition Artif.
Intell, 10,1996

9 Kreinovich V, Quintana C, Fuentes (), Genetic algorithms;
What finess scaling is optimal?, Cybernetics and Systems, 1993,
24(1):9~26

10 Di Martino V, Mililotti M, Sub-optimal scheduling in a grid using
genetic algorithms, Parallel Computing, 2004 ,30(5-6); 553~565

(E#F 114 7D

17 Tripathy S, Panda B. Post-Intrusion Recovery Using Data De-
pendency Approach. In: Proc. of the 2001 IEEE Workshop on
Information Assurance and Security, United States Military A-
cademy, West Point, NY, June, 2001

18 B3 /MR ES¥ FRRTHEEERT S RENBHRER
SEETRIGE. ST EIIS 5 K 8, 2002, 39(5) 1 568~~573

19 Sandhu R, Samarati P. Access control, principles and practise
[J1. TEEE Communications, 1994,32(9) ;40~~48

20 Lebkicher M. Role Based Access Control [ EB/OLJ. http://
www, giac. org/practical/GSEC/Michael. I.ebkicher. GSEC, pdf,
2000,

21 BXR, LW, % ®THARENHABEDIRTE 8
F#H,2005,33(1); 91~95

22 Leonard J. Lapadula State of the Art in Anomaly Detection and

+ 134 .

Reaction: { Technical report]. MITRE, Bedford, Massachusetts,
1999

23 Javitz H S,Valdes A The sri ides statistical anomaly detector. In
Proceedings IEEE Computer Society Symposium on Security and
Privacy,Qakland, CA,May 1991

24 lee W,Xiang D. Information-theoretic measures for anomaly de-
tection, In;Proc. 2001 TEEE Symposium on Security and Priva-
cy,Qakland, CA, May 2001

25 Samfat D), Molva R. Idamn; An intrusion detection architecture
for mobile networks. IEEE Journal of Selected Areas in Commu-
nications, 1997,15(7: :1373~1380

26 Sekar S,Bendre M, Bollineni P. A fast automation-based method
for detecting anomalous program behaviors, In:Proc, 2001 IEEE
Symposium on Security and Privacy,Qakland, CA, May 2001


http://www.cqvip.com

