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Abstract: In window-based Internet service fault management, improper time window size setting will affect the
fault diagnosis algorithm. In order to reduce the impact, challenges of Internet service fault management are
analyzed in this paper, and a layering model is recommended. Bipartite graph is chosen to be the fault propagation
model (FPM) for each layer. A window-based fault diagnosis algorithm MFD (multi-window fault diagnosis) is
proposed for the bipartite FPM. MFD takes the correlation of adjacent time windows into account. As a result, it can
reduce the impact of improper time window size setting. Simulation results prove the validity and efficiency of
MFD.
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ARSCHEH T — A3 2 W e A SRS 20 Mg i o 2 LT 55 1) 4 380 22 AN ST B J2 R A — )2 B G AR N R R HR
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HESE.

53— 7 10, A B R v 32 T ) A A R A v U, D AR AR A % 8 30 g BT R B R FRT A g — 4 B AL,
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fiff g A ) S, A S0 R AH AT B R OB ORI OC R B T 2 A O 2 i (multi-window fault diagnosis, fij #
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SIS AR S5 A TF R T T A R (bug) A AT 3 B R 32 75 R4S 1 AR 45 B 41 7 (SP) I 75 LS DU AT T 6 1
B, g A PR AR R S T T A B AT IR B 40 2 AR R B 0 MO 2 T 00 RO vk I 4y 2 R A ) DUAR 4 R
[R] F T SR o A Rk B JEAT BY R B — 2 L SGAE e DR R W e 24 W 14 W 7 vy J2 3R AT 1) ARG 2 e e gl Y1
TR0 i, TG F1 A T e 4 AT 45

22 REMS BHIEEIEER

AR SCHR Y Internet il 55 73 J2 B4 BEASEAY A 18] 1 22 000 Py s Bk — SR AT TR N (9 90 e 25 T P i ik
55 A8 HL I3 M 45 A TR DR R 45 3 A )24 SP DG AT 1 65 e T NP G ) 5% i i

Service interaction layer @ @
- 0.5__0. 0
(for service user) e
@ s

!!% 0
oNo
0.4 i 0.8

Service software layer
(for service developer)

Execution Networking
platform
(for SP) (for ey

Fig.1 Layering fault management model and bipartite FPM
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Normal window, 4 4 A A 4 AW s 4 0 We
Wi=Wo=W, S1 Ss S2 S5 Sg S S7 Sg So
| | N | | |
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5. AASwAI BRI 7 RE S ARRE (AR, Sy=Sk—-d (DS
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34 HEERE

MFD 7 £ SRR 5L F I 1) 52 2% 52 15 MC AT I, 454 OS2I F ). 2E e MR 97 7 T i WL 52 F
HS LI T B9Sy =S o, Jf LA — YAt H 0 MBI SR AARE — FEIR, B0 | Py, =] F | BB, S0 25 3 2~
B 6 77 BTSRRI T I 258 2 AT IS | 10 51 R T I 9 R 75 98 AT 48 2 K, T 4 1
ERA AT I [SWIK, B AT 45 ORS00 28 38 3 000 30 KON [F (S B 6, B A S0 0 S 2 FE Dy
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4 (FEZRMAHR

4.1 fHEER

AL BB 2 T JeA1 56 RT TAE b T 56 IEMCA+ S 0 07 EURE RS by 45 122 1 = 0 Bl e B A 4R R A 0t
T-MFDEE SR 3 B A DR, R, 477 20 R A ) 48 2 EAT AT B2 7 I8 AT {E L & 0 2.40GHz Intel Pentium (R) 4 CPU
A B12MN A TS L.

AR FCFFLR IS, B e B AL A2 A0 B n AN A AR sl 19 tR 099 28, 4l P B Jo i 45 D 08 S0k T BT s 22 1)
1) 6 8 A0 BR AR A8 S5 AR AR SCHR [8] 7 £ HH 1) S ABE g v ) 3t Bt % R S 1 BG=(F, S, P, P ). 1 i R A2 W 2 PN
WAL - R ) PR 4 P A 2R P e BB AL =2, 43 391l ik AR 22 %5 249 [0.001,0.01] F11(0, 1) T34 2) 43 A1 .

f— MRt 4 NS EH e SRR SR OR AR E R LR EBARE SSR LALLM 4% K/ n.bt 44
AMi L 5 IE 4T 500~1 000 AN 1L ZE 4.

FERF—ANFBI R 2 100 ANIE G215 7 I TR B L nwiRs Bl T A0 M0 - DR it B A {F i, S} (i=1,2, ..., 100),
o RE AL F i, Sei 22 7 75 55 14N B [ 1 1 v JR AR (1 g s ) Bl (1) B 45 2k P, FEAE DG IR RE IR A5 BV IR B 6 N S T —
AN IR TR B 11 A A 1R 77 AR T R G B Lk P W R B 5 P FAE O R AR TR R, 25 1,2,3,4 1 4 A DALl Bt 11 252
B L A5 g 5:5:3:2:1; TG IR v Bl AL R OR|SIAN IR AE Ay v SRR, T R & S0, B I S o I B 15 P
W8 AR I PR R, 0 JBRE R 56 A Sy oA T BRLABURE R 35 2%, ISy R B AL 3% LR x| Sy | AN IR A 249 204 25 2R IO RE IR, O
MNSn M 23 A So 1 3% B SSRx|So| AN il TR AE Ay K fEAE TR i N\ 21 Sy BB itk 1 B8 J& I AE AR {F i, Sei} 1 AE R B S
10,54 (1-LR)x|Sn|+SSRx|So| MR

PEF=HEREARJG,100 A 1 HE B )57 101 (0 W B - R WS 1 AR { i, Sei}(i=1,2, ..., 100) 45 B 4 N B AT SR B [ 3
25 T AHAR 2 AN B IR RS 2R S, S R B T T SWG B DR /I35 10 B T 2 WG ) 2/3.

5 SCHR[IAH R AR SCAE L T 4 ANFRAR RVl i B 58 407 55090 4 I 2% (detection rate, & #8 DR). %51 (false
positive rate, & Fk FPR). 45 3l| % J7 2 (variance of detection rate, {& #k VDR) LA A #5514 W i 6] /T 3 M EFR I 2 X
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DR =" 4
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W, W,
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