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R UE =A@, Customer, Collector. Suppli-
er, XA AMHETARENBESHHN P(1) P(2),
P(3); R ANANTH U = {Buy Drink,
Buy a can of donk, Buy a cup of drnk, Restock, Re-
stock according to sales, Unlock, Lock, Collect] , #2
& UML #0iH A1~ Include ™ 5% 78 B 2 FI 60 8 FH S
B8 AR, 1L X AAERY RRA MR
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FRAGEE P 350 il R R 75 SR 40 SO A — B 42
AERAR EEFARMEERGRSE, HhE—
AN D — 1 FE 4Ehs BE FY B —35 R I . “ Buy
a can of drink” M0 & BA—37 R BN A 4 Fim,
A DMRE £ 3018 BB 7E f IDLAS I &N 7 1 B3
FIMERR | 3 “ Success” FIHEZR K w(1,1), “No drink”
RIMER A w(l, 2), “Dibs wrong” #1“ No money re-
turn” FBER R w(1, 3) w(1, 4),
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FA B L 38 B8
3.3 EMHUHEBMXENHEREBRRENIT
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#A.(3) BB 3] “Buy drink” . “Collect” ., “ Re-
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H—Ab
3.4 Markov BRI 4R
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A FEME Markov BRI R ELHY - [R] L BB 2R,
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O, ZE AT SR BT i R 75 B A 8 14 B T S
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6 Z%H) Markov A HEE

4 ARGV EMITR
ATAR 578 B ) Markov 8028, 3R FHSCHR 11] o
B DT VAT TR BT S AR

_ iy | E|
R = 5(1,n) xR, = (=)™ ;120

xR,

(7)
Bimo. Ko R, RRGWEEM,S(1,n) R, .E.I1.Q
SR B AEMAE LRI 11],

5 SEBRERMM

DA 3 B R G A BTV R GE Al St 33 07
H. REXE=ZMAG, EHRENERS I
P(1) =0.8.P(2) =0.1.P(3) =0.1, ¥4 Front.
Register, Dispenser, SafeManger #1 Complete 4351
PNINININIE .7

T BL“Buy drink” Jy 6l B AR BRI R,
“Buy drink” #3755 BN 38 6] : “Buy a cup of
drink” #1“Buy a can of drink” , HR$&£2363X I~ FHHl
MRS 5N 0.5, 80 V(1,2) = V(1,3) =
0.5, MXFF € 1(customer) Kt F(1,1) =1,

K 1 B HEB2M “Buy a can of drink” i35
ZEREEN my, BE RS B —35R R,

*1 H{-7ZE“Buy a can of drink” h & ¥ —iFR

GR1  HR2 GRS 574
v(2,1) =0.8 »(2,2) =0.1 »(2,3) =0.05 »(2,4) =0.05

my =1, my =1, my =1, my,, =1
my =1, myg =1, my =1, m, =1
My =2, My, =2, my, =1, my,, =
my; =1, my =1, My =2,
my =1 My, =1 my; =1,
My =1
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BRI 283 E A AT Buy a can of donk”
i s — 35 AR ATHESE e (1,1 = 064, (1,
27 =0.08, w(1,3) =0.04, w{1,4) =0.04, HE
#A 0, REA 3SR | St A" Buy
drink” A IR TR A T 2 B, B FIHE
HIET D A B — SR e ST AR
#.

£2 HEFE“Buy drink” FEBIZERE (A,)

C, C, C, c, Cs
C, 0 0.8 0 0 0.8
C, 0.28 0 1.44 0 0
C, 0.68 0.76 0 0 0
C, 0 0 0 0 0
C, 0 0 0 0 0

Hd R (4) WL RGP Z 8 B3R
HiERL. 3 REX(4) IHRBIK RGP 2HH
T BIMAZE IR, K 4 B#EK(6) HRMAEZ
[B] B4 S B R AR

®3 REPREBEHZERR (1)

C, C, C, C, Cs
C, 0 0.87 0.07 0.18  0.88
C, 0.43 0 1.44  0.05 0
c, 0.88 0.76 0 0012 0
c, 0 0.2 0.2 0 0
C, 0 0 0 0 0
x4 REDREEBEBBRE (1)

C, C, C, C, Cs
C, 0 0435 0.035 0.09 0.4
C, 0.224 0 0.75 0.026 0
C, 0.5203 0.4634 0  0.0073 0
c, 0 0.5 0.5 0 0
Cs 0 0 0 0 0

B ARG W AR TIN5 Re, =0.992,
Re, =0.9866, Rc, =0.993, Re, =0.986, Res =1,
WRIER BRI RGEF S REBAT IR BE S
RIA AT S, R AR IR 3R Rt RS R 0
& SPR.
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B BE BRI REEREA RGN

R5 RENRBEERATESR

G G G G Gs
Re  0.992 0.986 0.993  0.986 1
Be 12 4 8 9 1
Ba 7 4 6 5 1
Ra  0.9953 0.9866 0.9947  0.9922 1

Markov HEHI o &4 A ] SR HE AR TE Ra A

AR SRR ARSI, TR R
R(i) = (R,(i))™ (8)

He o, ZRERG)HEBIN, u, - us KEDF
3 1.298., 1.83, 1.71.,0.242. 0.88, R(i) kgt i
#E Markov RAEAI AR FEME, Ra(i) Rt i 1Y
BRI, %K (8) 518 Markov H A 1 &
BRI EREMEE R R(1) = 0.9939, R(2) = 0.9756,
R(3) =0.9910, R(4) =0.9981, R(5) =1, &}
KD HEBRGETREMETREN Rs = 0.9319,

fE5t b, B —F R BARE RAE T
K, TR A A T SRRy Markov B8 H &
X RS AT SR, TR BN R AT 1
WX (8)H M Ra(i) AR S 1 Re(i) kB, 1t
BRI BB AT N R & A A%t B B R S
R, = 0.989. R, = 0.9756. R, = 0.9881, R, =
0.9966., R, = 1, 11848 Rs = 0.9193,

it FEES R E A6 g m 4
BRATHE RGNS R A% B AE
FTRERERB T 1.37% . 7ER % B aE 5T
Bt R TR R LR A T 2T AR R
PE(E, nRTE PR R G R A A 230478,
RPEHIT AN REM T R R E MW, XS
A1 0 R B R B B HEBR 7E R G AT SR T 2 5

6 % i

Btxt B AT T M R G AT SO AR AT
AR N BOR BT PRI T R B IF I S RA B &
HA L, A SCHR T AR AT N T
PR RGE AT AT IE , 0T R B SR A, BRI
MEREHIET RELIRBITI AT, A0k
T R4 H) UML BERORSATHAA AT N AR,
% T HEM R ST SRR B T Bk TE R E T M
BB BT RRAMEE , A 3C8 T REE Markov LRI
SEOTHE G T KRR, MtESREN, ST
AT R AR T AR R 2R T RS RN

PAT AR Sk JRAH BB BAT A,
FEM BN LA T BERAT & AT SR PR B R A
RS ZRIMIE , T4/ T A B B L
% A AT NG AT LATE BB RS B N BT H R 4%,
FEH i R B BRI I LT AR R R R TT R
B

R B TAE A IEB G AT B A NIRRT
AU R AT AEBMGISNME BT A, A X sefT
Xt RGE AT SRR AR R, X R T LA — 2P R R 1
A BT SR A MR

B 3k
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Evaluating a component-based system’ s reliability by

considering the effective component reliability

Guo Yong, Ma Peijun, Su Xiaohong

(School of Computer Science and Technology, Harbin Institute of Technology, Harbin 150001 )

Abstract

In view of the problem that the current reliability evaluation methods for component-based software systems are

inaccurate because they do not consider the component effective reliability, a new reliability evaluation method for

component-based systems with the feature of considering the effective component reliability is presented based on

the studies of determining components’ effective behaviors and their effective reliability in a system, and evaluating

the system’ s reliability. The proposed method extracts the effective behaviors of the components described in the

scenario-based specifications through the description file of the system’ s unified modeling language ( UML) mod-

els. And then, the reliabilities of the components are determined according to their effective behaviors; the evalua-

tion model is made according to the Markov theory. The evaluation results of a specific case system are given, and

they show that the consideration of the effective behaviors of component can make the evaluation of a software sys-

tem more reasonable.

Key words: effective reliability, reliability evaluation, component-based software system, component effective

behavior, fine-grained evaluation
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