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The Study for NHPP Software Reliability Growth Model
based on Exponentiated Exponential Distribution

Kim Hee Cheul *
2 9

FEAATE 7 ARl Hold g T|Rdt BTN A2 AY AT 2 TAEL dNEoR A
T @237t 3 9R 24 PAE AL 5 B =Rl 718y AZEge] AF4 BHY Goe-Okumoto =
7 Yamada-Ohba-Osaki R8-S AzEsty 2ol Gupta 9 Kundu@0Del &8s 2 =4 Znbdag ¢
olf Exo fARgonA o] 7 puRRE B elM E& Rxrt gl el A4dtd A E¥E
ol4%t ZYE Adetdtt. 2 AR FAHE ARE o83 EeFd WS HeFAT IoE A
PHY oS AR B 85 AAsta Bl Y A9 HARSHSSE), AIC SAR 2 SR
7S A8std ZHS Tid 824 dSUHS Ausiin. A=Edel 34 AR AT NIDS AE= Fdt
o BASA. of AmEA 1S BY ApgE A B¥ 2Y Hlus dste] Aed 2 ekEeks 44, 1
9 A4 5% olgstgr.

Abstract

Finite falre NHPP models presented in the literature exhibit either constant, monotonic increasing
or monotonic  decreasing falure occurrence  rates  per  fault. In this  paper, Goel- Okumoto and
Yamada-Ohba-Osaki model was reviewed, proposes the exponentiated exponential —distribution — reliability
model, which maked out efficiency substituted for gamma and Webull model(2 parameter  shape
llustrated by Gupta and Kundu(2001) Algorithm  to  estimate the parameters used to  maxinum
likelihood estimator and hbisection method, model selection based on SSE, AIC statistics and Kolmogorov
distance, for the sake of efficient model, was employed. Analysis of falure using NTDS data set for the
sake of proposing shape parameter of the  exponentiated exponential distribution was employed. This
analysis  of failure data compared  with the exponentiated  exponential  distribution model and the
existing model(using arithmetic and Laplace trend tests, bias tests) is presented.

» Keyword : A~ZEQo]  ARE 2E(Software  Reliability  Model), HISAXQl  Zoks Iy
(Nonhomogeneous  Poisson Process),  AZEQ0] AR (Soware  Reliabiliy),  Xlrsiel
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Table 1. Failure interval time

Failure number | Failure Interval Time | Failure Time  [Failure Time . ](;72
1 9 9 0.09
2 12 21 0.21
3 11 32 032
4 4 36 0.36
5 7 43 0.43
6 2 45 0.45
7 5 50 0.5
8 8 58 0.58
9 5 63 0.63
10 7 70 0.7
11 1 71 0.71
12 6 77 0.77
13 1 78 0.78
14 9 87 0.87
15 4 91 0.91
16 1 R 0.92
17 3 95 0.95
18 3 98 0.98
19 6 104 1.04
20 1 105 1.05
21 11 116 116
22 33 149 1.49
23 7 156 1.56
24 91 247 247
25 2 249 249
26 1 250 2.5
27 87 337 3.37
28 47 384 3.84
29 12 3% 3.96
30 9 405 4.05
31 135 540 54
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Model MLE 22 4. 20| chst Komogorov 248 2
Goel-Okumoto Model 31‘,&:0'39812 Fig. 4 Kolmogorov test of each mocel
(EED Model(=1) 0 sp= 3507
Yamada- B~ 068351 E 4. @30] T3t Kolmogorow 742
Ohba-Osaki Model 0 vLp= 3486 Table 4. Kdmogorov distance of each model
EED Model Typp = 0-87532 Model Kolmogorov distance
(a=15) 0 \ypp=>31.42 Goel-Okumoto
S Model(v=1) 0.464987
EED Model TuLE 0-99339 Yamada-Ohba- 0.958784
(v=2) 0y p=31.32 Osaki Model )
EED Model Ty = 1032 EED Model(cv=2) 0.223357
_ ~ EED Model(cv=3) 0.204768
(a=25) 0 yrp=31.29
EED Model T = 20041
(a=3) 0, p=31.14 = YEATHMission time))el tigk &, AFEE o]

3 DHEO ofsh SSE % AC 9
Table 3 SSE and AIC of each model

Model SSE AIC
Goel-Okumoto Model 9013149 B 1430
(EED Model(=1) ' '
Yamada-
Ohba-Osaki Model 5049.463 104.0325
EED Model(x=1.5) 2726.814 98.0673
EED Model(cx=2) 2613.983 94.3456
EED Model(x=2.5) 2467.353 90.1275
EED Model(cx=3) 1154.564 88.8945
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