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Study on Reliability Prediction Model Based on BASFPA-BP

LI Honghui''? ,CHEN Bo',LU Shuyi' and ZHANG Junwen'

1 School of Computer and Information Technology,Beijing Jiaotong University,Beijing 100044, China

2 China Engineering Research Center of Network Management Technology for High Speed Railway of MOE, Beijing 100044 , China
Abstract Software reliability prediction is based on software reliability prediction model, which analyzes, evaluates and predicts
software reliability and reliability-related measures. Using the failure data collected in software operation to predict the future
software reliability. It has become an important means to evaluate software failure behavior and guarantee software reliability. BP
neural network has been widely used in software reliability prediction because of its simple structure and few parameters. How-
ever, the prediction accuracy of the software reliability prediction model built based on the traditional BP neural network cannot
reach the expected target. Therefore, this paper proposes a software reliability prediction model based on BASFPA-BP. This
model utilizes software failure data and utilizes BASFPA algorithm to optimize network weights and thresholds in the training
process of BP neural network. Thus,the prediction accuracy of the model is improved. In this paper,three groups of public soft-
ware failure data are selected,and the mean square error between the actual value and the predicted value is taken as the measure-
ment standard of the predicted results. Meanwhile, BASFPA-BP is compared with FPA-BP,BP and Elman models. Experimental
results show that the software reliability prediction model based on BASFPA-BP achieves high prediction accuracy in the same

type of model.

Keywords Software reliability prediction model,Beetle antennae search algorithm,Flower pollination algorithm,BASFPA
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Fig. 7 Evolutionary fitness curve of BASFPA algorithm
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Fig. 8 Prediction results of four models in the first set of data
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Table 2 MSE values of four models in three datasets

SRPM MSE1 MSE2 MSE3
BASFPA-BP 110. 2498 1.2895 4703.7250
FPA-BP 210.3790 24.9237 5516.6217
BP 750. 2306 60.7963 24301.1671
Elman 5539.4055 1.4213 7267.3057

MELE 3 45056 45 5 ok B . BASFPA Bk % 2% BP M
26 THUIDRS i $ A T AR RS B L 2R TS R4 9 BASFPA-
BP 4 {4 AT & 4 B0 A A 7E 2 408048 - S2 3T e BP, Elman,
FPA-BP B/ T 152 25 , 76 — 5 A8 B b 32 g 17 48 2 1) 35000
R {45 TR0 455 2R O 0 AT

g5 ATk, WA LR S8

(1) BASFPA # L AH He 88— FPA 5355t BP # 4 W 45 (4
AL RS TG THIORG B

(2) %:F BASFPA-BP #37 /9 SRPM 1 UMK & Al fa 2
P & 5 F BP Al Elman 5§ [A] 2% B b 25 [0 45 455 700 #1951 )
KR,

(3) T BASFPA-BP iy SRPM TJ LR i A ] ¢ 2 2k 2k
BOEY B B AR B Y HT S 5 S0 BP A W 45 19 A (H
N R, P A TN A 280 R 4G 1B AT TI0I L ) £8% 445 A 77 o, B
A — 5 [ 52 B R A

GERRAE VR AT P IO A TR R R R Y — A S
FEI) I, X BP M 2 0 45 78 300 T S 1 T 45 A7 7 Y T
TS 2 ARG e 30 B3 18 46 o] B, 42 8 T3 ik BASFPA ST
1k BP B £ 9 2% (149 A A B 09 77 75 4 57 /) BASFPA-BP &
PERT SR TR A, A SCaE a3 2 A A OB o A A AT
TP AT EE 1 T 8 A X L S2 88 . 5 FPA-BP, BP, Elman
BT AR LG, BT $8 50 7 70 AR X 5 20 f) 0 £ 25 0 A el AR T
WCSSGH B, ST T A TROORG B . S SRR AR SR i A
T BASFPA B3k Ak i BP 1 28 9 45 1 ] 5 1 791 0 4 75 7
[Fi) A A AR vl 000 G5 B 5 v o L T 45 285 40 i o, LA — S 9 S
N A

2 % X M

[1] NIKORA A,FIONDELLA L,WANDJI T.SFRAT-An Exten-
dable Software Reliability Assessment Tool[C]//2018 IEEE In-
ternational Symposium on Software Reliability Engineering
Workshops(ISSREW) . IEEE,2018:65-70.

[2] BAL P R, MOHAPATRA D P. Software reliability prediction
based on radial basis function neuralnetwork[ M. Singapore:
Springer,2017:101-110.

[3] JELINSKI Z,MORANDA P.Software reliability research
[M] // Statistical Computer Performance Evaluation. Academic
Press,1972:465-484.



ZEYTHE 45 LT BASFPA-BP 19 ] 55 1 151 00 455 750 F 5%

37

(4]

(5]

(6]

L7]

(8]

[10]

[11]

[12]

[13]

[14]

MUSA ] D,OKUMOTO K. A logarithmic Poisson execution
time model for software reliability measurement[ C] // Procee-
dings of the 7th International Conference on Software Enginee-
ring. 1984 :230-238.

OKUMOTO K,GOEL A L. Availability and other performance
measures of software systems under imperfect maintenance
[C]// The IEEE Computer Society’s Second International Com-
puter Software and Applications Conference (COMPSAC’78).
IEEE,1978:66-70.

LITTLEWOOD B, VERRALL J L. A Bayesian reliability growth
model for computer software[ ] ]. Journal of the Royal Statistical
Society: Series C(Applied Statistics) ,1973,22(3) :332-346.
DUANE ] T. Learning Curve Approach to Reliability Monito-
ring[J]. IEEE Transactions on Aerospace,1964,2(2):563-566
YAMADA S,OHBA M,OSAKI S. S-Shaped Reliability Growth
Modeling for Software Error Detection[ ] ]. IEEE Transactions
on Reliability,1983,32(5) :475-484.

LIU L.HA J] H,WANG A B. Software reliability growth model
based on FABP[]]. Computer simulation,2015,32(6) :440-446.
WANG J,ZHANG C. Software reliability prediction using a
deep learning model based on the RNN encoder-decoder[J]. Re-
liability Engineering & System Safety,2018,170.73-82.
KUZNETSOVV,MARIET Z. Foundations of Sequence-to-Se-
quence Modeling for Time Series[ C] // Machine Learning Re-
search. 2019:408-417.

YAN A,GU J.MU Y,et al. Research on photovoltaic ultra
short-term power prediction algorithm based on attention and
LSTM[ C] // I0P Conference Series: Earth and Environmental
Science. IOP Publishing,2021.

DUBEY H M, PANDIT M, PANIGRAHI B K. A Biologically
Inspired Modified Flower Pollination Algorithm for Solving Eco-
nomic Dispatch Problems in Modern Power Systems[ ]]. Cogni-
tive Computation,2015,7(5) :594-608.

HE X,YANG X S,KARAMANOGLU M,et al. Global Conver-

[15]

[16]

[17]

[18]

[19]

gence Analysis of the Flower PollinationAlgorithm: A Discrete-
Time Markov Chain Approach[]]. Procedia Computer Science.,
2017,108:1354-1363.

BIAN H J,HE X S, YANG X S. Adaptive pollination optimiza-
tion algorithm based on Firefly algorithm[ J]. Computer Engi-
neering and Applications,2016,52(21):162-167,217.

XIAO H H,WANG C X,DUAN Y M,et al. Flower pollination
optimization algorithm based on Gaussian mutation and Powell
method [J]. Computer Science and Exploration, 2017, 11(3):
478-490.

JIANG X,LI S.BAS:Beetle Antennae Search Algorithm for
Optimization Problems[]]. arXiv:1701.10724,2017.

SHAO L S,HAN R D. Flower Pollination algorithm based on
Longicorn beard search [J]. Computer Engineering and Applica-
tions,2018,54(18) :188-194.

LU S Y. Research on Software reliability prediction model based

on LSTM [D]. Beijing : Beijing Jiaotong University,2021.

LI Honghui, born in 1964, master, pro-
fessor,Ph.D supervisor,is a member of
China Computer Federation. Her main
research interests include software tes-
ting technology. big data analysis and
mining.

CHEN Bo, born in 1998, master, is a
member of China Computer Federation.
Her main research interests include

software test verification and analysis

techniques.

(AT gR 38 AT HD



