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Diagnosis of Web Service Based on Bayes and Multi-faults Reasoning
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Abstract The increasing size and complexity of web service composition process has led to an amplified number of po-
tential failures and makes it harder to ensure service reliability. To localize the faults of undefined service behaviors in
service process, we proposed a diagnosis method based on Bayes and multi-faults logic reasoning. On the basis of model-
ing the service execution matrix by historical data, we combined multi-faults logic reasoning technique with the statisti-
cal technique to obtain the diagnosis candidates. By applying Bayes’ formula to compute the fault probability of each
diagnosis candidate,our diagnostic method is able to obtain an asymptotically optimal diagnosis with increasing histori-

cal data, Experiments were conducted to evaluate the effectiveness of the method in diagnosing the web services with

Vol. 41 No. 6

multi-faults,
Keywords

1 5|

PB4 P2 AT 3 B R KR AR R B TR
B BRI R B S B HE0R K, SR RIS
BELHFRIET U ERATRERY, N T Mkt
TR Web B %5 BRI BB XTI A B, IR AR
R TREFERBR LRSS EAHE , ETHRE DN
BB, —BBIARRE TR AR TR
LTI Ze e (R , SR T P 3t 42 R 55 4 AR L
AR, 244 3K B AW ARt SRR AR K B I
RSN R AR 2R . BRI ARES
TR AR 45 B B RO SR R B SRR, X R T B
B R T IR 34 B MM RE BTRE, 7T A RELX
WEAMKE. AT Web REBTE—3E. BTN
BRI M o, FEIBAT R P RS BESH S RIS
%, BRI ENERT 5B Y B3 B0 BT A T B A2
651, F R B RR A A AT A , AR — 158

)R H39.2013-09-01 B8P 2013-11-12

Web service, Fault diagnosis, Logic reasoning, Bayes rule

BB, BIRL R S A HEBR ] T IR O IR SR S .

RRBLH — BB E N RS BRL W [ E#T T4
HIRAWBR  HEXEHRERAELNETHAY
L, X RREE SR AR R REN AT E
REFATH W FE LW R T A RS AT DL RS
ZEFENAFEERRAERTAES . AAHTRALE
B IR%S R GEESWT— MR A T 55 SR BB R A7 Oy
e, 80 Dai 8 AUO3RH T M6 A 5 5 RO M B
HARRE IR T RO B 1M 07 ¥ 07 SR A PR 58
BMTASRETHNRR, ELTTERBEMT AR ER
REEYTT SERE , SR T 1 0 &5 8B Han FASHHE A B &
SCEFE RV H RS ) S AR U SR by R — A IS8 2 ST )
%, G ELTH R ARSI H 3R DU ST R 4% A DL BE 432
HEHE S X B EERE,. RMXAFTEREAEHR
BB BN R IR B8 R G2 AR R BB R AR AR A
JRR IR R R THEL A L0

FIXEH—FET 05 S S REREEN LB

HEBA982-), %, W@t , B4, TEBFR T HR Web % R F 28T Z1HE S, E-mail: zhichun. jla@gmail. com; 18 8(1982-), 9,18+,

Blgd, TR R MESE AT EERAS.

+ 225 -



¥ R BT 2 BB R R G R E RS AT AT BB
RHERE B ABETEAGSE , B RS B
HEITEBHEEER. BT SERNETHANSH)T
B AR LTI R 2 BE AR, 37 ELAR) PR DL O 50 BE B M0 B vk B
SEREE 7 SR BRI AN E RS G R BB R 2
HHE.

2 MREBUTIERE

JR 55 BhAT S B R R 5 1L TR AL T — R BR B 0 T AR %530
BATHBH R, ERB RS BT R 88, E¥iie
B . REPITERR M —HRTMART It d
B FE R B — AT RN — R PATHIE , TR & I RT m
FIRA RS T m AMTH BT REEL — Mg kRER
BTN BB FETYATHE S P, il BEDPITHE Y hix
FIRRBEIAT B m+1 FIRABEPATHE AT R
WHH m+2 FIRA B APITRLE AT R K, TS R

Ei1.
mANT K '_C_;_I(/_Cj—_;_\___-_

| { _
LS YRR o 11 A ] : I#{M?}L'ﬁ'ﬂ(ﬁ:
Ly 1, ot bomm
21 2 2

M RAT P

) 1
e e
1 REWATHES

EBY 1 —MRSHITESE

SEM, it = Trackm ,Cs,C, ]
Hp,n R0 7 st B P HATPUE B8 m Rom T S g b
11BN Tracks = {1; | 1<i<n, 1<i<im ) » 1, RANATH 5
S | FPUTHIE R REEPAT, WRATH j H ¢ FPITH
BPBHAT I A 15 =1,FW 1; =0;Cr = {c i | 1<} »  f:
FRE | FPATHB RGBT HREGC = {cs: | 1<} s es;
TR i RPATHE RS PAT BRI

B 1 Al THEEARRS PATRERE R T &, X BRI
PSR E AN, EBEEARENT

s AR HD={hd (i) | 1<0i<Cl}, ! F78 HD Wik
TG
* hd(@D={r,6() 1 I<G<o) FRE | ZPATHAR, - £

R | HRPUTHREHPATE R r=f RRE i ZPATHBEH
TR, r=s BRE | RPITHBISTHI 6D RRE i &
BPATEER P | MTHWIRS , v R8¢ RPSTBBRIATIT
REAE

Wik 1 getSEM(hd)
A XAR hd
W RS IATA R SEM
1. m=hd F47 R
2. SEM=zero[1l,m+2];
3. for i=1hd. length
4. track=zero[ 1,m-+21;
5 for j=1:hd(i). length
6 track(1,hd(i),b(j))=1;
7. end for
8
9
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for k=1 : SEM. length
if track{1,m]=SEM[k,m];
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10. if hd(D), r=f,SEM(k,m+1)++;
11. else SEM(k, m+2)++;

12. break;

13. end if

14. end for

15. if k=SEM. length+1;

16. if hd(i). r={, track(1,m+1)=1;
17. else track(l,m-+2)=1;

18. SEM=SEMU track;

19. end if

20. end for

21. return SEM.
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2
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Wik 2 get_mfbs(SEM,.,s)
WA :RFPATERE SEM, B/MERAT RN L RE LR
Wi BN BT B RS Mset
1. m=SEM(1). length—2;

2. cf=§IISEM(i,m+1);

3. rb=rank(behSim, SEM, m);

4. Mset=0Q;sp=0;

5.fori=1:m

6. if nu (D) =cf

7. Mset=Mset{J{i};sp=sp+1/m;
8. dm=delete(SEM, i) ; th=delete(rb,1);
9. endif

10. end for

11, while rb~® A Mset. length<C1 A sp<s
12.  b=rb(1);rb=delete(rb,1);

13. dm'=delete(dm,});sp=sp+1/m;
14. Mset' =get_mfbs(dm’,1,s);

15.  while Mset' #Q

16. diag=Mset'(1);

17. Mset’ =delete(Mset’,1);

18. diag=diaglU {b};

19, if subset(Mset, diag) —=false

20. Mset=Mset|J diag;
21. end if
22.  end while

23, end while
24, return Mset.
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ik 3 semDiag(HD)

B S ¥0E HD

Wi LWREd

1. SEM=convert(HD) ;

2. Mset=get_mfbs(SEM, 1,s) ;
3. mid=0;mv=0;

4. for i=1; Mset, length

5. p(D)=fP(Mset(i),SEM);
6. if mv<lp(i)

7 mv=p(i);

8. mid=1i;

9. endif

10. end for

11. d=Mset(mid) ;

12, return d.
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7 {a,b.e,c,f,d,g,i} i 5 15 22 8 20 25 o 35
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