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Grid Fault Handling Service Selection Model Based on QoS

JI Xiao-bo! CHEN Shu-yu! CHANG Guang-hui'! TIAN Dong?®* HUANG Jian*
(College of Computer Science, Chongging University, Chongging 400044 ,China)®
(College of Software Engineering, Chongqing University, Chongging. 400044 ,China)?
(Guizhou Electronic Computer Software Development Center,Guiyang 550000, China)?
(College of Automation,Chongging University, Chongqing 400044 ,China)*

Abstract Aiming at the problem that how to select fault handling service for different grid application programs,a fault
handling strategy in terms of clients’ QoS requirements was put forward. On the basis of defining several normal fault
handling technologies in formal, an extensible QoS model for grid fault handling was presented. Meanwhile, the QoS

based decision problem was abstracted as a multi-property decision problem and the decision model was constructed.

Keywords Grid, Fault-tolerance, QoS, Service selection

RIRR IR T  TESE TR A R 55 R MBI R R A S R E
TR 55 AT R AR TR A B B A B AR A BRI , LB R
Mg RER R AT S R A, TSN RABRFRZHE
#, WBLM SR KRR Z R B A B T IR0 A KRR BR 1
R TR A S RN AT X REFEIREBEARAR
FsRmE EBARARHRXAE . MR T it SEhr i A F
WA B FAAR T , SRR X SRR AR 55, R — MR R E /Y
KR,

1 HRABBRENENSRHIE

PRI T AR ERAR T ES RER . BIA AR
% R SCRRR A A LR E R RWH S AER. B
B, 3 T RAL B R BE X TR —FE R E T, T
RREAFREFE T PR HR. Uhoh, 3 T 3h M5 8
B1EE , 75 Web IR SEFEH B REL, H WA T REHFFE R
R BT RIS TR AL B AR 552 ¥ 07 T, MR B SR .

ASCETE 4 MESTRRE L KRR RSP H

FIH5 H 7. 2008-11-20

ABERNERLERS HER. AIE REARFREREAR
HIE,

B F RIS TR IR S RS IR BEN
EX B ATE RS H 55X 4 s RAER S ER
XA .

EX 1EF, Task) EHFE—MRERBRFEI 0,6,
sty L HP o BEERE . BEFRE.

EX 2(E, Retrying)  BH/E—MEF L0 12,0t ]
MRESE o REBE RGN o REFHREFHIITE
F.

E X 3(Bl4, Replication) $EHE—~MEF[tt25,
t. ), m AR ETTREZ L, B2 b2,
tads [t stoz oo ston Lo s Lt stz 5 2% o tom | » SRR H I F—AE
SHEE-PRELE B0 ¢ RERILZBEEF L REH
FRE—ANBIRES R, REL LRI RIS . HFAR
AL S5 AR, WAL 55 th4

TE S 4(Kx % /5, Checkpointing) 14 E —MMEF [0,

L2 HEWPHFH AL FAATEHR (NCET-04-0843) , B K 8RB E 401 H (2007BB2194) , 5t M A FHE 86

HRIW B (BFE GZ F(2007)3005) , RME R ARZE SN H (BRHE J[2007]2232 S) ¥,
MERSIK (1979—), B, M504 , TEFR T A 0 M E 5 S HE %, E-mail: bati0716@126. com; BEEF(1963—), B, H B, B, T EH
SRS HE S ERE1980—), B, EHHRE, FEFR S MNAEHESBE K 1975—), 8.8+, TERRFANARFITES

Rt E%; & #1963, 8, TEIF, FERRF M RFIHTES.

* 190 -



tr s sty )y REEAEAT S5 PUAT S AR v 2 R — S i e [i] ) G 424
FHPRSHEER -0 F, MREFERS « B 15
PR AR S SO PIRBUR S &« BIAREWRE 6 @),
HMRE o FRBEPATIES .

E N SCHEIRAE|Z, Replication with retrying) 845
E—MEFLt oty ot 1 BIE m DBIFITFHEBT, A5
Rt stz st 1oLt ooz o oo ston Javos s Ltmt stz o2 s tom 15 0
RBE NP EFERE RS 1 B KBRS HEIRE
1y FERR R PAT » BT —BIAE S B e BlA » WBL R B 4
£ BIERE 1, R I HABRI AL S .

BT bk B R G A, 4 AR R BB B EA
¥ LR R AARDL .

Bif 1

@ 125 ste s 1, JEERE 1 WIBF AR — A0 B E R
X BR AT 55 3 e — A B IR 5 R AT Fe— N 8R4

@ 1£%Et1 sty L JWRES ¢ YIHBRES ¢ BOEHE] R
0, BMESTERS ¢ BB LHHEARE 141,

R 2

@ EF Loty JEENRESHERBARRE AEEE

R#), 3 B IR M Poisson 4345, 34 Hi 28] fF (Mean Time to
Failure, MTTF) 7] LA$& B BE B R 1/

@ EF [t stes e ot JEBMNRE ¢ AEF HENER
R A Poisson 4347 5

@ FMERE IR X ROIFLESELE Tr;

@ FHH F g 416t E] (down time) & Tp.

% 3

O FrA AR RGERS B, R A R B IR &
FRBAES BB R Nes

@ FrAARRKSRARRS B, HRE SR H AR
PR S RERNBSNTHEAAR R R Tc;

@ FIAARFASEHR TR S, H R A S AR BB R
5P R ERER MR B B R R AR A, 8RR Trs

@ B RFERSEHR AR S B, R AR AR AL B AR
S m BRER AR R T).

2 SHIRAIERIAR 5 FRARE

A R R MR TEFAL T RE. &
AG—WRS B ESGEERNMRS HEWETH, TR E
B MRSEEBRENTHERE, $3 LREE, X84
MRS T MR R R, B LV e A 4 FritiRidb 3
MR% ,faE—Ra Y BRI RS R EEE, Fit 5 A RS HER
K SEFF (Fidelity) S 38 58 28BS 1 20 TE M A0 FF 180 bk , 8 LB 09
REAPRER UG RS MR B EENE .

2.1 A{ROBSREEER

RIS PR SER AL T AR 45 i SR 4, 51 2 I 4 38 A 1K Bl 55 IR
PN ATY R o+ 1 RS R EAER, Y& RIS R A
FRAR 5t SEhR, B AN

1) 478 [A] (Execution time) : 38— ME 45 MR ZZ T 153
MRS RIX ], XA N, AT AT R —
M ERILERGCERS . FIMESETUR SR
BITRSOA LIR—ERSHHEE. B8 Q..

2) P47 % (Execution cost) : # IR 5K E L AT H

— R R A BN EEAR 5 B IE R Qo s

BUTH AT LARER(DXRITE .

Q.o=Quic *Qe:. ¥ Ry @)
o, Qe RIEHFH R TR MR R, mﬁﬁﬁﬁﬁ*%ﬁzﬁ
HI%H .

3) ATHEHE (Reliability) . 3585 RALBEAR 55 3 R R P BB/
ATREdE, BHEE L ARIMATE S BERTH LR IEHR
Qs o

SERETRIR S fhs BT R TT LURER (2 KT E

E [6Cfhs) i

(Qu(fh) ]y = (2
HA,[Qu (D], FARE n WiF R RS BT fhs FTHE KR
E,[s(fr) ] XK
1 8 KiFRIRS s BTN F R R
0 HE

4) WAtk (Availability) . 35 45 2 46 28 IR % 84 =7 17 ) 48
00 Qu.

SER AL TR AR 55 B9 0T F o AT LURAE R () kT8

Q.= T( Tfhs) (3)

FRES LA E T N, 8RR S fhs 7] FEHE T
(fhs) BIFT i L3R

3 5 PR S R R R T R T B L PR OR
BHE—MRENRS R RBEECRATAN. B, &
MY R RS RS QS={Q,Q,,Q.}, B
AT AR R 2 5 SO 57 040 B 55 % B R T T e A 2
2. B, FEENERERS O ERE, TEK
BFRPRBEE. AR R FA—RSRREEERR
HIVEGY , B 45 SR 2t B 4 X4 A B P BB SR LR S5 R
E#HTRE, B, 518 E (Fidelity) R 9EH K IR 5 F
BEMNAEEE.

EX 6(R% FRELE, Fidelity) IR 45 R B0 ELE
RAGF X n 48 IR 55 R B M B, B R Qu = { fidy
(fhs), fids (fhs) s ooy fid. (fhs) } .

[S(fhs)]i =

E[R(fhs)L
Hv, fidi (fhs)= N FERAPME A REER
BYEAIES, [R() 1, BAE i MRFRERMEMSE j Wi
£ HETEME, N: BRE  MRFBHEBIEM R EKE n &
IR RS s BIRS FRESRIN A4
RIS R EER QoS = {Q,Q, Q) B EEH,
HEIEEI—IENEM. Flan—14 4+1 48 QoSHER,
QoS={Q.. , Qs »Qu +Qu ) U{ Qs }
2.2 RERRREMNITEER
RS PREAEAY S, PAT B BRI 0AT 32 R R B0 B
s mREE. T RARAAEREERS, HEERES
B, B 5 RE R IAT RS B AME & TR B L T T
B [E]AH ], M — R R B R AT &5 B TP 85 R B ME S5 AT P8 Y
N £ SAE U R RA W 3 FE R BR SN PRIR S
HEBEEATE R WER TS FEEREARNEAE,
2.2.1 &
HIRAIRAC AR 55 04 55 $447 B [8] Duda 7£ SBR[ 7]+
(F# £ 199 7T
« 191 -




reliability growth trends. INFOCOMP Journal of Computer S-
cience, 2006,5(3); 9-18

[137] Gokhale S,Wong W E, Trivedi K S, et al. An Analytic Approach
to Architecture-based Software Performance and Reliability Pre-
diction. Performance Evaluation, 2004,58(4):391-412

[14] Xie M, Wohlin C. An additive reliability model for the analysis

of modular software failure data // Proceedings of the Sixth In-
ternational Symposium on Software Reliability Engineering (IS-
SRE’95). 1995.188-194

{157 Everett W. Software component reliability analysis / Procee-
dings of the Symposium on Application-specific Systems and
Software Engineering Technology (ASSET’99). 1999: 204-211

(E## 191 3O
P8, A 30 BRI R IR E AN R E—ﬁiﬁﬂiﬁ(@ﬂ?ﬂ‘
Qe —w €Y)

XA TRAL R AR 45 B AT B AR R BT IR A B VB IR

ﬁﬂiﬁl«lﬁﬁ TEE 3 AN AERITE . B RAERS BT
FHEAEEXGIRITE,
Qo = Qpice * Qeiten> 5
2.2.2 ¥&EE

Vaidya B R7ECER[8 i1 TRE RHREBLERT
255 BSAAT I A , A< SR BB R AE S5 R 3% PR A G B
W, Pk B A S IRAC BRAR 5 B PRAT I T 4K (6) BT

Qs = (;’;) MTp—Te+Tg) ;g\(TI+TC)_1)

HER RIS K0, A S B RA RS AT
BRATUEBRL(DITE:

Qo = Quice * Qs> (D
2.2.3 FAHERHEL

BBEE R, F R ERA B A SR B BENES
AT AT LU R (8 RiHE .

A LA
eNg'p (eNgTF —1)

6

Qzl(ret+rep) = (8)
A/Ng
WA ERARALCEY ERPITRI R
Qco =Qpn'ce * Qet(mp+np) * NR (9)
3 ETRSRABAEARREER
3.1 HEHES

RS Z BRI R B, BT QoS MR RALE R &
PR R ] h 5 9 Ak (10) Brs M g SRR .

FHSqs =1{A,Dm,Cs} 103
B, A=[a; Jnx R F R B KERE sa; =Q (fhs;) BIRS
fhs; € FHS TR %5 R BB M Qi € QoS KBUA, X B QoS =
(Q,Q QI RAMF HEBMEE, FHS={ fhs1» fhsz,
s fhs VRN R ER S WE S D = {dmi,dms, -,
dm, ) RARRFEALE, W — Mo & BIRBUE R 3 T IRAUE
R FMBAERF EF MR LS IE R : D, = {sin-
gle weight mode, subjective weight mode, object weight
mode , subjective-objective weight mode } ;

Cs= {cs1scs7500 05, R PR ARG B A RE , XA
R BB E—EBIE.

3.2 REEEEMREL

AT IEBIFH & FE R BIRS , BORE R A BERE
6, A R AR 45 A B AR TE YOS VR I 45 B 1 SEBR AR ME
I T I ARIKB A="aj Jxa R EALJE X RLAE S B =
(65 Jnxn s

* 335 BB P (Benefit Property)

—Ja™—gm™ 45))

min

max
1 ai™* =daj

min
Qi at .
—_ max mmn
: P a; ?ﬁa,-
ll]

ﬂ:':f:"a}’m:mflxaij ,a}“‘“=n¥ina,-,- yi= 1,2, ym; j=1,2,-,
n,
« 2R j&@ % (Cost Property)
a?™™ —a; )
bi z{a}m_a’m e (12)
1 am* =qgrin
ﬁqﬂ,a?“"x:m?xa,j yar —rniina,-,-,i———l,Z,"-,m; j=1,2,--,
n,

HRMEERIREL S, B BEENRAERE | B&
ZERN 0,

BEWIE ASUREMBITEFETRERLERR, &
H T SR AL FAR 55 69 IR 95 DR B AT E , EESL T ML R 5 R B
B BT QoS KBl IR AL B IR 5 i H M B R N £ R
PRSI EE AL T AR IR RY . T — M TR S
SCHYEERY b 3R 3 TR S R B SR AL B IR 5 e B OF
i 1 7 EL S IR B0 TR AR Y S B bk B TE R A Rt

2 % XM

[1] Nguyen- Tuong A. Integrating Fault - Tolerance Techniques in G -
rid Applications[ D]. Ph. D Dissertation. University of Verginia, 2000

[2] Hwang S. Grid workflow : a flexible framework for fault tole -
rance in the grid[ D]. Ph. D Dissertation. University of Southern ‘
California, 2003

(3] AEK UEHENGEEESXEHERPRID] RN PR
K%£,2005,9

[4] Zeng Liangzhao, Benatallah B, Dumans M, et al. Quality driven
web services composition[ C] // Proc. of 12 International Con-
ference on World Wide Web (WWW-03). Budapest, Hungary,
2003

[5] Sheth A,Cardoso J,Miller J, et al. QoS for service-oriented mi-
ddleware[ C] // Proc. of the 6% World Multiconference on Systemi-
cs,Cybernetics and Informations (SCI02). Orlndo, FL, 2002

[6] Liu Yutu,Ngu A H H, Zeng Liangzhao. QoS computation and
policing in dynamic web service selection[ C] // Proc. of 13t In-
ternational Conference on World Wide Web (WWW-04), New
York, USA, 2004

[7] Duda A. The effects of checkpointing on program execution time
[J]. Information Processing Letters,1983,16:221-229

[8] Vaidya N H. Impact of checkpoint latency on overhead ratio of a
checkpointing scheme[ J]. IEEE Transactions on Computers,
1997,46(8):942-947

[9] Hwang C L, Yoon K. Multiple attribute decision making[ M.
Berlin Hetdelberg New York:Springer-Verlag, 1981

[10] Nguyen- Tuong A . Integrating Fault - Tolerance Techniques in
Grid Applications[ D], Ph. D Dissertation. University of Vergini-
a, 2000

+ 199 -



