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Research on Software Reliability Evaluation Based on Bayes

CHAI Zhe-li, LIN Jia-qi, ZHU Jin-ping, TANG Ping,
(Faculty of Automation, Guangdong University of Technology, Guangzhou 510006)

Abstract On basis of Bayes formula, a modified method about evaluation of software reliability is presented according to the probability-density
function of the correctness of the software and mathematical characteristics of the number of test cases passing software obeying binomial
distribution. The probability distribution function of the correctness of the software is deduced. Compared with the process evaluating software
reliability by defining parameter, the modified method is more simply and has less calculated amount. The reliability of the platform of learning for
Chinese study is evaluated with Matlab platform. Experimental results show this method is more practical.

Key words software test; Bayes formula; software reliability; binomial distribution

1 p(Bi/A) (i=12, ,n)
p(Bi/ A) Bi A <« i
1
p(T18)= - TOIIPI) @
P(S|T)xP(T)+P(S|T)xP(T)
T T S
S
[2] p(T|S)
()
. p(T[S)
3
2
4 S A E
B1,B2, Bn S P(Bi)>0(i=12, ,n)
Bi) p(A/Bi P(T=r
p(ai| a) = LCUPATBD g5 M r=tn
2. p(Bi)P(A/B)) ¢
j=1
A (2006-GX-028)
A “* i A <= > (1984 )
n B1,B2, ,Bn
““Bi”” p(Bi/A) 2009-10-25 E-mail zhelil201@sina.com

—73—



r r
r
(0,1) r (0,1)
(uniformly distribution) r
[4]
£ir) 10<r<1 3
(r)—{0 (3)
r n
t f(r|t)
f(rit)
__ p@Inf(r)
= o frar “
(4) p(tr) r
n t
[4]
2
r n
t n t
n r
t
t t n-t
p(tir) = (nJr a-n (5)
(®) (4)
o crig-nm r(n+2) et
f(rm*j;c;r‘(l—r)"*‘olr 7T(t+1)z'(n—t+1)r(1 0™ ©)
(6) t+1
n-t+l1 g B
(
Matlab) f(r|t)
F(rt) (6)
_t 7(n+2) {1yt
FirlY) _gr(t+1)r(n—t+1)x(1 X)X 0
F(rit)
r (0,1
(continuous)
F(x1) = p(x=x1)
P(x=x1) =1-p(x=x1) (®)
) r

— 74—

4.1

P(T)=0.90, P(T)=0.081, P(S|T)=0.0207, P(S|T)=0.990
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(0.905=r =0.920)
Columns 905 through 912
12.817 9 12.893 1 12.952 7 12.996 3 13.023 4
13.0336 13.0265 13.0017
Columns 913 through 920
12.959 0 12.898 3 12.819 4 12.722 2 12.606 7
124732 123217 12.1524
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