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Abstract

In order to improve the prediction accuracy of software reliability models, this paper proposed a
combination prediction model based on NHPP software reliability models, first using the Bayesian
Approach to deduce the relation between the weight of every single model in one software failure
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and the previous failure; second, obtaining the distribution of prediction error by Maximum En-
tropy Principle, then getting the weight of every single model by iteration. Considering that the
failure occurred long time before should not affect the information we obtained in recent times,
we set the iteration times as a constant, which improved the prediction accuracy. The results of
experiment show that the combined model this paper proposed performs better than single model
and other traditional combined models on prediction accuracy.
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Table 2. Parameters of basic models in dataset 1

R 2. BIREE L NERESH

i) ZH1 ZH 2

G-O %Y 123.3 0.0001364

M-O f A 0.01770 0.01156
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Figure 1. Fitting curve of failure numbers of basic models in dataset 1
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PR LT3 H I COM-T AL TR R T = 3,4,5 LA K& COM AT HE N S 1 1k 2 A5 A T Fimi B (1) 4%
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Table 3. The weights of basic models in five predictions in dataset 1

3. BUREK 1 MERBE RN RN EE

B RN G-O i M-O %) Duane %!
CcoM 0.198 0.276 0.526
COM-T=3 0.312 0.313 0.375
COM-T=4 0.263 0.263 0.474
COM-T=5 0.330 0.328 0.342

B IR BT G-O 5y M-O #5584 Duane 174
CoOM 0.181 0.261 0.558
COM-T=3 0.330 0.338 0.332
COM-T=4 0.291 0.303 0.406
COM-T=5 0.242 0.250 0.508
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Figure 2. Predictions of failure times of basic models in dataset 1
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Table 4. Judge index of each model in dateset 1

® 4. BIRE 1 R R EBEITFN IR

PR bR RE MSE RMSE
G-0 0.152 287 0.0832
M-O 0.140 263 0.0781

Duane 0.123 303 0.0753
COM 0.113 259 0.0698
COM-T=3 0.117 258 0.0710
COM-T =4 0.111 253 0.0706
COM-T=5 0.109 243 0.0687
ELC 0.113 264 0.0723

HL b, AR SRR, aTLURBL, SFACHTER SRS 1, AR S5
PR T IR AE T = 30, B TP KA S HARE T = 3 AR XS 12 % RE DL A AR5 75 1% 22 RMSE
W& 1) COM HEY, (HSRTE T =5 B EI7E = MEhs L#ILT COM AR . X Ui WIE BRI K T IHUEAR
[, H5 COM MM E MG, 2 T =3 BIRATZEE T K2 15 S LABCT BN SR A EAR, B Lo
TEFI B8 22 145 2T, 0 R A W5 3T 6T ELC B2 AL, B A8 tH AT R 22 RE AT COM
DL e COM-T = 3 B RIR VALY, ixX 2 L UE P R S 800 . 10 7 AME PN br E LRI
A A G T .
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Table 5. Parameters of basic models in dataset 2

5. BUREK 2 MERESH

R ZH01 242
G-O 11y 323.1 0.000362
M-O 1574 0.1177 0.003594

Duane 4714 0.1523 0.9368

FATEL S G 2, AHERDL Duane BRI 18] 400~800 I LA ZHIN, (ERAEHGLIK
TG A TR 28 iy, B SCABGRIRHE RS . IWESE ., QR COM EHAL, HEpra L %
(RIS B0 2 ARAG AT RE 2 X BUS (8] FR{5 S B S AT BOR [ SR AR e o5 AU 2 6 i) 13X — R

Table 6. The weights of basic models in five predictions in dataset 2

6. HIRE 2 MERRAE FORIUN PRI EE

B UCR A G-O #iAY M-O %Y Duane 54!
CoM 0.623 0.377 2.15e-05
COM-T=3 0.155 0.204 0.641
COM-T=4 0.171 0.226 0.603
COM-T=5 0.196 0.257 0.547
5B UCR BB G-O #ily M-O #i% Duane %7
coM 0.586 0414 4.54e-05
COM-T=3 0.230 0.287 0.483
COM-T=4 0.084 0.130 0.786
COM-T=5 0.096 0.147 0.757
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Figure 3. Fitting curve of failure numbers of basic models in dataset 2
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Figure 4. Predictions of failure times of basic models in dataset 2
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Table 7. Judge index of each model in dataset 2

® 7. BWIRE 2 PR R EBEITFN IR

PR bR RE MSE RMSE
G-0 0.128 2.62 0.0656
M-O 0.117 2.43 0.0617

Duane 0.100 2.96 0.0571
COM 0.124 2.54 0.0640
COM-T=3 0.0890 2.25 0.0528
COM-T=4 0.0938 2.32 0.0539
COM-T=5 0.0865 2.21 0.0526
ELC 0.113 2.35 0.0562

AR, {EZMEEE T Duane B2 J5, COM RERUASE EAZM T G-O AU BL & M-O LA & . {H
& SEBR AETUNALCR I Duane #EAY A7 2L B S I0ALFS, COM Ay - HOAU H 32 K 8] LLRT (2 HK
BoRrgEtg, SECTHIACRIFAE. XL R AP K COM-T BAL, £ET = 3,45 (FOLT, AATH)
=APEHIFERS RE, MSE, RMSE #RZ LT HARPTARA) . HrpAE T =5 WS R flf o X EE T
ARSTT AR HE R T I R P Y 5 R A A R R R

5. &g

AR T b3 T Ui 53 DA B i K00 B PR R A5 5 2 R AT SR T TR A T e i
85 YA PR TR 3SR A SR A ] N I 2 S SRR P 3 (OB AL, JFAE SRRt EHEAT TR, A5 I IR
s e b T A A BIRTAR I E] . SEIGUEW] 1 COM BERL A R LA R A 2 2 4k, T COM-T A
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