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A comparative study on learning effects based on the
reliability model depending on Makeham distribution
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Abstract In this study, we investigated the comparative NHPP software model based on learning techniques
that operators in the process of software testing and development of software products that can be applied to
software test tool. The life distribution was applied Makeham distribution based on finite fault NHPP.
Software error detection techniques known in advance, but influencing factors for considering the errors
found automatically and learning factors ,by prior experience, to find precisely the error factor setting up the
testing manager are presented comparing the problem. As a result, the learning factor is larger than
automatic error that is usually well-organized model could be established. This paper, a trust characterization
of applying using time among failures and parameter approximation using maximum likelihood estimation,
after the effectiveness of the data through trend examination model selection were well-organized using the
mean square error and R?. From this paper, the software operators must be considered life distribution by
the basic knowledge of the software to confirm failure modes which may be helped.
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[Table 1] software failure time data

Failure Failure Failure | Failure

number | time (hours) numbe | time(hours)
1 30.02 16 151.78

2 31.46 17 177.5

3 53.93 18 180.29

4 55.29 19 182.21

5 58.72 20 186.34

6 71.92 21 256.81

7 77.07 22 273.88

8 80.9 23 277.87

9 101.9 24 453.93

10 114.87 25 535

11 115.34 26 537.27

12 121.57 27 552.9

13 124.97 28 673.68

14 134.07 29 704.49

15 136.25 30 738.68
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N BPEL B4 9l
z

S Az Wik A Aol AR Holof It

o=
trend test)S A-&34rh o A4
[z 1]ol @«oFs St o 13l

1 (Factor)®] F=73zko] -2¢} 2/\}0101] Zr@%k%
B o g Sekgho] EAEA &
(reliability growth ) £4E uE E‘ril E
mebA o] AnE A&t AlFEA

o

[e)
BAISHE Ago] TE&HYS welFa grhIz)

fd m?L
ofl
o ¥
%0
B B ON LR

sk

B3 A9FANE ol 8sta
olatA 87l flstel defe] 1%
W 5= W 3L Failure time x 107 1)3le] o] &3ttt v A
g gl Aab-e o] H(Bisection method)

[S]
& Agag oldd mEFge 27 @e

ol
5
e
ox

(o, u:E
>
ri

=

o

i
T

interval)© 107° & F3 FEHAE g9l A F
3 HkESlE0l 50HS C-Ao]E o] &3le] B

22 g3t AE olE gl 4

o] & 76'—?‘(?7 =051 A% o7 E]-/\ﬂ_g_?_]o

E =2
graclug & 7j—,—L(’y>n) o] FHEEA ¢
of }5 ol E“—H



500 u=2ywxxissr|zdt=2x XHoH x5E

o
o 258y

Pl

[E2] o y8 stz 2
(MLE) & MSE 9} R
[Table 2] Parameter estimation of the each model
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Model MLE el

N v I;MLE Oris| MSE R’
09 | o1 ootge | 1§88 34002 06957
08 | 02 00157 | %4 38120 07104
07| 03 oot21 | XM 4o9105| 07317
06 | 04 oot | ABLL 107818| 07376

Note. mLE : Maximum likelihood estimation;
MSE . Mean square error;
R* " Coefficient of determination;
n © the learning factor;

~ * autonomous errors—detected factor
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Intensity function Vs. Failure time
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[Fig. 2] Pattern of intensity function

Mean value function Fs. Failure time
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