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A Study on Comparative Evaluation of Application of
Software Reliability Model Dependent on Various Hazard
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Abstract Software efficiency is the probability of failure free use in operating environments, and is
the most fundamental factor affecting software system stability. The malfunction of the computer
system used in the information technology field may cause a significant loss in the related industry.
Therefore, in this study, we analyze the attributes of software reliability models that depend on
various hazard functions based on finite fault NHPP model with software failure time data. The
hazard function pattern of proposed model is constant for the Goel-Okumoto model, and the
Minimax and Rayleigh models follow the incremental pattern, but the hazard function increase value
of the Minimax model is smaller than that of the Rayleigh model and the Goel-Okumoto model. Also,
the Minimax model was relatively efficient because the true value error of the mean value function m(t) and
the mean square error (MSE) of the Minimax model were smaller than those of the Rayleigh and
Goel-Okumoto models. The results of this study are expected to be useful for software developers as basic
information about the hazard function.
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Table 2. Failure time data

Failure Failure time | Failure time><10"*

number (hours) (hours)
1 0.479 0.00479
2 0.745 0.00745
3 1.022 0.01022
4 1.576 0.01576
5 2.610 0.02610
6 3.559 0.03559
7 4252 0.04252
8 4.849 0.04849
9 4.966 0.04966
10 5136 0.05136
11 5253 0.05253
12 6.527 0.06527
13 6.996 0.06996
14 8.170 0.08170
15 8.863 0.08863
16 10.771 0.10771
17 10.906 0.10906
18 11.183 0.11183
19 11.779 0.11779
20 12.536 0.12536
21 12.973 0.12973
22 15.203 0.15203
23 15.640 0.15640
24 15.980 0.15980
25 16.385 0.16385
26 16.960 0.16960
27 17.237 0.17237
28 17.600 0.17600
29 18.122 0.18122
30 18.735 0.18735

Software failure time
%ss,o . Do oo . ,WMM,+

15.64 18.735
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Table 3. Parameter estimation and MSE , R?

Model Comparison

Model MLE
MSE R

Goel- 6= 32.9261
Okumoto | § —1297 | 323491 0.916
Minimax — | 0=477.188

- 1.782 0.9897

type  |p=6.20x10""
Rayleigh - éA: 30.0412

'ype e | 322867 | 0807

Note.

MLE: Maximum Likelihood Estimation
MSFE:Mean square error
R*: Determination coefficient
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Table 4. Eestimation of the intensiry function

Failure Goel- Minimax Rayleigh
time Okumoto distribution distribution
0.00479 12.97 0.314506486 | 1.8049678
0.00745 12.97 0.315349353 | 2.807309
0.01022 12.97 0.31623189 3.8511004
0.01576 12.97 0.318011867 | 5.9386832
0.0261 12.97 0.321388233 9.835002
0.03559 12.97 0.324550762 | 13.4110238
0.04252 12.97 0.326899779 | 16.0223864
0.04849 12.97 0.328950826 | 18.2720018
0.04966 12.97 0.329355809 | 18.7128812
0.05136 12.97 0.329946028 | 19.3534752
0.05253 12.97 0.330353468 | 19.7943546
0.06527 12.97 0.334856055 | 24.5950414
0.06996 12.97 0.336544665 | 26.3623272
0.0817 12.97 0.340847218 | 30.786194
0.08863 12.97 0.343438998 | 33.3975566
0.10771 12.97 0.350782817 | 40.5872822
0.10906 12.97 0.351314342 | 410959892
0.11183 12.97 0.352410012 | 42.1397806
0.11779 12.97 0.354790809 | 44.3856278
0.12536 12.97 0.35786152 | 47.2381552
0.12973 12.97 0.359658497 | 48.8848586
0.15203 12.97 0.369116832 | 57.2879446
0.1564 12.97 0.371028924 | 58.934648
0.1598 12.97 0.37253035 60.215836
0.16385 12.97 0.374334749 | 61.741957
0.1696 12.97 0.376926782 | 63.908672
0.17237 12.97 0.378188321 | 64.9524634
0.176 12.97 0.379854369 66.32032
0.18122 12.97 0.382276069 | 68.2873204
0.18735 12.97 0.385159663 | 70.597227
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