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Abstract

In the era of digital economy, with the rapid development of e-commerce, the scale of banking soft-
ware systems has expanded significantly, and the fault reporting in the software fault tracking sys-
tem has randomness, irregularity and various uncertain factors, so the fault detection process can
be regarded as a random process. In the field of software reliability, stochastic differential equa-
tions are often used to describe the occurrence process of software failures and the dynamic changes
of their reliability, and the generalized inflection point S-type fault detection rate is often more flex-
ible in terms of fault detection rate, so this paper proposes a software reliability model based on
stochastic differential equations and generalized inflection point S-type fault detection rate, and
uses the maximum likelihood estimation method to estimate the parameters of the model. Finally,
it is verified on the data set of A Bank test center, and the experimental results show that the pro-
posed model has the best fitting effect on the experimental data. Therefore, this model has advantages
over other classical software reliability models.
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Table 1. Model summary table
F 1 RESC R

TRy 5 HE IR 4 Bk R R 241 bR B
Modell GO m(t)=a(1-exp(-kt))
1+b
Model2 1SS m(t)—a(l—“bexp(_mexp(—kt)j
Model3 DSS m(t)=a(1-(1+kt)exp(-kt))
(1+b)exp(—kt°)
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Table 2. Bank A’s MISYS fund trading system project failure data
2. ARIT MISYS B& X5 RE W B R MR

I A BT I} ] BT I ] BT E AL
1 0 14 70 27 103
2 3 15 71 28 105
3 5 16 83 29 107
4 20 17 76 30 109
5 28 18 80 31 110
6 33 19 82 32 111
7 37 20 84 33 113
8 42 21 86
9 46 22 89
10 51 23 93
11 52 24 84
12 57 25 96
13 65 26 102
Table 3. Model summary table
3. RENC R
(LR ZHUGTHE MSE
a=159.371
GO 32.816
k = 0.08154
a=199.5048
ISS b =-0.8601 21.25524
k =0.0108
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a=141.4787
DSS 130.1294
k=0.2212

a=204.317
b =0.9210

GISS 21.24545
¢ = 0.6356

k =0.2068

a=225

b=0.9771

GISS_SDE

6 =0.00785
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Figure 1. Fitting diagram of the cumulative number of faults of each model
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Figure 2. Comparison chart of the relative error fitting of each model
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