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Application of reliability model about computer business information

system based on Bayesian network
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Abstract: This paper proposed a new reliability model formed by the components and connectors and its application for the
computer business information system. The model was based on Bayesian network which was accurate, clear and operable. It
concluded the system reliability probability and diagnosis result through the case analyzing. This model applied a method more
convenience in testing and diagnosing reliability of the business information system, and broadens the scope of the application

in the heterogeneity component environment.

Key words: Bayesian network ; computer business information system; reliability model

0 3l

il

A ARV R SR AR AR, BEE TG B ARG AR
SR BRI AR A OGO TR W I, B sl 5 B &R
SRR S E T BT E B ARG O ST A R
ST RESLEGE M, TG A 2 405 PR SRBAA R
T 2 20 IR R A A S 7, AT T 2 4 A3 1
TR BARGIT KA b, Sa s s B
— ST S R R i ) Rk B R SRR AU B, A i
RO MITHEEHLIS B R G AT SR & i e, AT E S
Ja LA T AL S ARG SRR PR T SRR
AR B ARG SEEA R0k .

TR B R 48 AT 5 1 i WF 58 W18 3 31 20 40 60 4
o 1967 4 Hudson #5542t LT &2 ik A8 vh = A 22 55 IV R
DAZE R 6 1E T 45 910 al 5 k20 #r 7 50e 1973 4, Wolverton
BTN 52 2 [ 5 B 22 80 N 1] ) S AU L 9] B IA IR, B
HH R 5 R A A AL A 5, A3 A9 R RO A — A 2R T 9
W RO A B 255, TR — OB B TS LS B AR G T S A
B, 1975 4 Musa 76 &3 45 AT\ AR 09 256l 1 $8 1 ] 58 A7
AL, 20 fiE20 80 AFRZ A, TR iR Xt B LI B R 4l
FEVERORIEAT UL FE DT 9T . AR B R UG — & 19 i,

i EHEI: 2012-05-16; {&EIHH: 2012-06-28

{ELF A ERIE 5 BT 22 (AT A FEAR B, BRI B A R A
Ho FEIRPURITAYUE B R G ol S MR A RS A o
JOEPEAN T 5 5 135 JE 2R 00 ke I O A0 1 IR S T AN 2, T o5 AL
RGN 32 B 4% Bl BE AL 3R Y £ 52 0 4 5 T Y TR R
5 BT, A A B R T S R ST AR Y
AR R 22 B T S8 15 5 AR G0 T4 B B ) ) S P 6
BB IERE T RS A, T o) T ARARARE T . SR, Bl
A T[]0 G RGBT FIRE T Web (T RHUE B RGIT R
TPz B R TR R AT LGS B R ST A
IEAEAWH K, 256 B RGP al DURSE =7 /1. A
EWER B PEECE L R R 1R AR R R AE— A
PG T o R, B IA WP 8 2R 48 Al S PR PPN A5
LA B AR B 58 55 0 M 07 i, % BURTHSE LGS B R GE i aT
SEPET T, R TGO 09 45 6 2R 8 T S Pk A Al A
M REAEER

R, AR SR — T B TR 1 5 e A AT S A
TR TR B ARG FEE DUy I 28 R o 3% 07 I AR F 1
AEHAF R AT SRR, LU R HLE T B R G R 5& 1T
B T A RR G AT FETE, A HERE A | BV 50 PR 1)
Rt HEARGRA AT EAEVE . BLAh R A58 T 54
R R R T2t S Y S VT T dl e

EZEE N BE5(1956-) , F i A RN 3,5 8, 2T F @A L2543 & B A% it F (zmgianxm@ 126. com) ; & 4 (1983-) ,

B, LA L, T BATR T A T



- 4652 -

it E R AR

529 %

1 DURHHRT 4%

DUM-Sr 28 B TP Pearl 1 1988 AE4& Y, SRR N 15 & M
2% Bl PR B SRRl R TR AL 2 E AN TR BN TR 403 (R S AR 2%
7 AR AN E 1 3 T T AN P AR M ey, S 12
— PRI T HER A M B 45 . SRR R R E A
PR KRR, S — RO HE 300 R AEA 1) 11 f il ik, $2 43k
T T AR AT B R AT AL 5, DA R — R SRR R R
RTINS 2 SR AR BLE 5 EB ARG A Y e
W, BA TR AR . RIS R N TR R AL PN
FEPEIY AL IRIE 2 — , WA R R R AR R 1 A 2 Mk
LS

— A~ U307 (5 4% 2 g DL IS0 ) 2% 45 ) R ) 2% S 5P
3, 350X 7 ) RS TUAB P 1 i R N R AR o DL 3BT R
ZREER S — DA M JCIRE (DAG) , 17 GRS A i &
Mo T REPWNENT AR YR, ZETT LU
A 4, JHARACERIITE 5 A R A E TR F ARAS 5L
JEPESE, B — @ YRR SE PR Lo A IR = 22 H] )
PRI R R 5C 2R, A 1o 0 1) 7 S A DR R G AR B2 i 1) o 4
CHIACTY AR T F49 20 19 s Z IR JE i He i, 7R 19 s i %
ML AR T2 TR AN Y o 8 1T R X B ITR T R X
AL o AT R X 381035 53 Y 19 [ g ok R X
IR T Y AR AELE DT J0r 0 28 e R AN S X0 A 1] 3 ) E — fie
Feo B, Y WTRE R 5 X B REL HETEAEH X 51EN.
I, BAR DU 28 BE R R R H B DA R T 2R A
ES T

DUHST R 25 1) o — R4 S M 4 S8 (R S50 M T
S W7 ik 2 1) IR P Joy B E 48 3 A B, T PR 2 AR (A R
(conditional probability table, CPT) ,ZH 1| H T 45475 5 AH X
FHACT RUTTA AT R SRR . DU ST 28 24 5 LAY a5 X,
AL R AT X, SAERARE X, 59 i ARt . MR ER
AN R AT R ] 1 DI 3 e B A, R AT ALY
TR ST DL T 1 £0% 2 S S S il B 5 Ak
FIE5 I, 2 X T AT ) — b 75 AR o AR R SRR X =
(19 Z[H] IR B AR i 223K , & T8 sl iR &R 43

DU 307 190 248 AT B 2R A3 ) ST I, A e Y
ST DL S0 o0 45 B 5 AR S5 43 A1 Ry

Pro(x; ,%; % ,%,) = ,HIPTO(XI' [Pro, )

Horfr:Pro, 45l RIACH AR

JIr A DL oS4 9 252 1 AN B A A1 R R 3 sk AR B 40
A BRI 2 — o FEfF RS PRE T , R B 4
8 BAN B 2 1 TR B HE B 38 T A M AR R 4 2
A RITR R AR o B —Fh I T M A5 SR A5 1) [ g
REREAT AL FFATHERE, HF RELE 5 SR 5 B RREAS £ B, B AHHfE
BRAG SR T HER AT

2 ETHMHEMENEFERREATEEEE

TERANHRHLETHE B ARG MR S RGN
TR, TG-S A 2 R 4 P 4 B — 1
SERMITTANEERGE . W LHEIA IS — 1T R 4%,
FFAR I LG 1 22 ()RR EL ST 5 [ R Fe AR B — 1

TR, IHRBOX S A Z A RA B /Y o IXAEREAN T
BHUE S ARG AT AR Bl M 5 RS 1 R G4
LA ARG, s A R B mT SE R, A SR (RN i
Bl A T T R AE R T R R G TR, 12
JH DU oSy o 255 RS R RN A 41 B R R AN TH LI B R S T
Peo BN, HHANZTE R RGN n A1F m S AL, o
JE B VLIS R 28 AR AN AT 1 I o

HPE ¢, RTEENED Pro,  JEHEAT I I AT HEYE Pro, , REEHY
AP

Pro, =Pro(slc,l)Pro(c,l) =Pro(sls,l)Pro(c)Pro(l) (1)

PR R G5 B R G DTS o0 46 v A 2%
PERRST R A PP AA Pro(e,l) =Pro(c) Pro(1) o [AIAF: FRy 8 X
THHT ARG SEETRGA

Pro(c) =Pro(cley, - ¢;, ¢, ) Pro(ey oo ;00 ye, ) =

ProCeler o e,oe,0,) T ProCe,) 2)
Pro(1) =Pro( 111,00, ) Pro(Ly -+ 0o 1,) =

Pro(11Ly o+, by,+.,) TTPro(1) (3)

P, 4850(2) G ARAR (1), AT PAFF 28 A ALE B
B iR R )
Pro, =Pro(sle,l)Pro(cley, - c;,,c,)
_ﬁlpmu,.)Pm(m, ,---,z,,---,1,,,,)_1"]11Pm(1,) (4)
iz j=

Horpr:Pro(e,) Fon IR R ML B RGP ¢ PRI 52
P Pro(4) AR MR ITE UG B RGNS AR a5
PhsProCeley, - e o e,) RAERS MR T T R4
AU RTEERE s Pro (LIl oo Ly oo L) AR A IR R SR AE S 38
Belb 7 ARG TSR s Pro(sl e, ) JEAEM F T RGEAE A T
ARG VENTHEIE R ARG T EEE.

3 SLBIFFR

DU L A R — D R A R THEIUE R RS
SRS DL S0 235 i R R H T2 R IR TE LAY
ARG S AR R R R BRE, o s T G EALE B &
Gt S5 AR KRR e A R U R R AR E . N
TN G R R G AT B AR, R R
FORRGE AT SEE S BT 20 g A AR L T HLSE A 4 R 2R
(PN 2D PZBA AT LA A3 I FE R ) 5 88 5 0 & A2 51
S3 IS E DU 2R FHRETE BRI EILE R AR
FEMEASA LT A AR R N B, PR IS 2800 A T RS
B 38 TR B AR GE AT EE M Hh B B S A TR B 5t P i
J, X J5 DR S B8 R AN B LA SEARZ U i R 3 i, T
BRI ROCR G T EHTERAG T, BAR T 2 ik
TEREAN TR 0015 0T, A 192 5 BRI 45 449 8 2R 1A
BT XA R AU RE AR A kT AR R 80

ZTHE B R G AT HEE I DL i ) 28 B R0 AR R G ]
PR S RGEIZWITHREPI R EZIN6E

a) REATSEMETEA . AR — Mt , A SCHs DU - 37 o) 2% 45
RS AT — A %S B DA R R = AN e, B T
30 ) 2% ) 3B ALAE B R e T SRR AN A 2 B . HAR 1
T RGBT RSN 51 Pro(C,) =0.933,Pro(C,) =
0.983,Pro(C;) =0.908,Pro( C,) =0.992, # B F R G W) 0]
AR Pro(l,) =0.92,Pro(l,) =0.967,Pro(l;) =0.95,



% 12 H1

Bl R T Nt M 4 it BAZ TR B AT SE AR R K 5

- 4653 -

WP ARG C ARSI €, Cy (G Cy Z5 T B TSRk 1P
TR C AR BER I 1 TR

K1 HHTRENEEN TR E2 Jntdrmes
#1 (IR NN T AT SR S A

C
¢ c, I C
Yes No
Yes 1.0 0.0
Yes
No 0.681 0.319
Yes
. Yes 0.706 0.294
° No 0.48079 0.51921
Yes
Yes 0.765 0.235
Yes
. No 0.52096 0.47903
° . Yes 0.54009 0.45991
[}
No 0.3678 0.6322
Yes 0.782 0.218
Yes
No 0.53254 0.46746
Yes
. Yes 0.55209 0.44791
. ° No 0.37598 0. 62402
(0]
Yes 0.59823 0.40177
Yes
. No 0.4074 0.5926
0
’ . Yes 0.42235 0.57765
° No 0.28762 0.71238

BT RG LAESIEEAN Ly Ly Ly WAAF T AT S
BT AL L AR IR 2 P
B2 Ly Ly Ly FAF T AR RS

L
Ly Ly Ly
Yes No
Yes 1.0 0.0
Yes
No 0.815 0.185
Yes
N Yes 0.739 0.261
o
No 0. 60229 0.39772
Yes 0. 866 0.134
Yes
N No 0.70579 0.29421
0
' N Yes 0.63997 0.36003
’ No 0.52158 0. 47842

WA AR T ARG RE AT T RGN T I RG] 5
PEANZE 3
3 T REMEEN T RGTEEERER

S

Yes No
R Yes 1.0 0.0
Yes
No 0.706 0.294
Yes 0.227 0.773
No
No 0.0 1.0

T Ak DU -3 R 2 L Y SRR T LR A R S T R
PR Pro(c) =0.9525, M4 FRAEM AT N Pro(l) =
0. 9717, %A~ R 55 [T 554K Pro(s) =0. 9550,

b) RGtizWr, LW RBRRITEIGEE RS LI T
B AR AW W R G0 A O A D R AT 4, T R4 T 1
iEo RSB S, R RGBT F8 RO, a2 i
R 5 | A AN TT SR 1 IR 2] LA DL i JpASE 760 (1 i B ) BB A5
ATEEPEAER T BAE (R 4) .

F4 DUIH-HT o0 2% B30k ] SR

state 1( Yes)

mode mame

state 0( No)

c 0.176 3 0.8237
C 0.707 1 0.292 9
Gy 0.918 6 0.081 4
C, 0.495 8 0.504 2
C, 0.950 5 0.049 5
L 0.793 8 0.206 2
L 0.857 4 0.142 6
L, 0.914 2 0.085 8
Ly 0.894 3 0.105 7
S 0. 000 0 1.000 0

MAYGE S ARSI i gk DUy 9 28 B3 3 (i HE 3, 7T LA

HIIE , 1T R GEA AT SE AR R Pro(c = No) =0. 8237, [fij i
Pl T RGEA TR RIREE Pro(1=No) =0.2062, i] WLz 1l fiE
e IR R R G rh . MHPE €, C, .Gy (Cy ITTRENE X
5151

Pro( €, =No) =0.2929,Pro( C, = No) =0. 0814

Pro(C5 =No) =0.5042,Pro( C, =No) =0. 0495
AY UL, () mT RE HH BRTER O Cs o U WIS T DL I 19 25 (1 31
FHUE R ARG T REERA BA — A R 12 WD RE , RERSHE Bl
ZUHE R R G IE R RG] SE0T 0 J5 K 7E

4 ZERIE

DU R 2K A 1] OB I S AR B A LS, ANME AT L

e NI I DR B A 1 ] AR B 3 ok

] DL GET RO DL R R s UR AR, DR, DL 30

P25 BE O IRAESE (T8 SO 28 S5 LR (R RE R I8 AL B 115 B 1Y

5955 FIVRN 28 IO 28 55 5 1 AN 8 T UL P 0 Ao AR SR Y 11 T

TR 5 HAB T SELE B R 8 T FEPE S A RPPAl 7 240 1L

HATLUN AT - 2) LARTAY R S8 AT FE 020 A H00 E T A3l

DUH-S0r ) 238 TSR AR S AT kb T A AR Ry v 0 AR G

Tl X5 BHIAS L 3 b) AR RIAE SEBris F v, BAT R Y AT 4

PRt s¢) DS R 25 BAT RAF 12 BN BE,, — BR BL R GEA AR

JE , BUAT LU AL 2 B B A A 25 5 B R A T EE R J5

FITAE , DTAAGE 4k B AN A ke [ 8 ) i AE RS T i 3 KA

FOUE B RG, e =Jr i AF TR ALEE B R GO A A 2R

S g T SRR I, O BE A MR 34 R R GE AR B STAE AT

TEo P, BRI 58 115 B R GEn] S TG L

SE Lk

[1] MUSA J D. A theory of software reliability and its application[ J]. |EEE
Trans on Software Engineering,1975,9(1) ;312-327.

[2] PEARL J. Probabilistic reasoning in intelligent systems: networks of
plausible inference[ M]. San Francisco; Morgan Kaufmann Publish-
ers Inc,1988.

[3] PEARL J. Fusion, propagation and structuring in belief network[ J].
Artificial Intelligence,1986,29(3) :241-288.

[4] REUSSNER R H, SCHMIDT H W, POEMNOMO I H. Reliability
prediction for component-based software architectures[ J]. Journal of
Systems and Software ,2003,66(3) ;241-252.

[5] HUANG CY, KUO SY, LYU M R. An assessment of testing-effort
dependent software reliability growth models [ J]. IEEE Trans on
Reliability ,2007 ,56 (2) :198-211.

[6] MARQUEZ D, NEIL M, FENTON N. Improved reliability modeling
using Bayesian networks and dynamic discretization[ J ]. Reliability
Engineering & System Safety,2010,95(4) :412-425.

[7] TAHERI S M, ZAREI R. Bayesian system reliability assessment un-
der the vague environment[ J]. Applied Soft Computing,2011,11
(2):1614-1622.



