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Experimental Comparisons of Software Reliability Growth Models

Ken' ichi MATSUMOTO, Koji YAMAMOTO *, Xatsuro INOUE, Tohru KIKUNO, and Koji TORII

Faculty of Engineering Science, Osaka University
1-1 Machikaneyama, Toyonaka, Osaka 560, Japan

This paper presents an experimental evaluation of software reliability growth models
(SRGM's) described by nonhomogeneous Poisson processes (NHPP's). The experimental data
sets are collected from university students’ projects, in which each student develops a
compiler for a subset of Pascal. First, it will be shown that the S-shaped SRGM is
superior to the exponential SRGM in both the accuracy of estimation and goodness of fit.
Then, for the hyperexponential SRGM, a new estimation method is proposed to improve the
goodness of fit significantly. This new method takes notice of the origin of the growth
curve for the hyperexponential SRGM.
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X125 X132 X133 X134 X136
N (X)) a.n @0 an
3536 1 1245 1 2159 1 3334 1 3403 1
3540 2 1289 2 2173 2 3471 2 3476 2
3545 3 1456 3 2201 3 3488 3 3599 3
3552 4 1537 5§ 2254 4 3495 4 3705 4
3554 5 1631 6 2287 5 3567 5 3734 6
3602 6 1721 7 2273 6 3621 7 3750 7
3608 8 1734 8 2299 7 3674 8 3783 8
3672 9 1742 9 2310 8 3709 10 3791 9
3697 10 1967 10 2452 9 3728 11 3891 10
3700 11 2009 11 2518 10 3765 12 4194 11
3742 12 2013 12 2531 11 3897 13 4273 13
3826 13 2069 13 2681 12 3302 14 4309 14
3991 14 2075 14 2697 13 3962 15 4370 15
4014 19 2254 15 2730 14 4174 16 4396 16
4037 20 2316 16 2741 1§ 4274 17 4457 17
4080 21 2337 17 2746 16 4428 18 4458 18
4177 22 2554 18 2748 17 4449 19 4646 20
4178 24 2627 19 2779 18 4509 20 4786 21
4232 25 2638 21 2896 19 4524 21 4825 22
4279 26 2673 22 2901 20 4535 22 5260 23
4294 27 3059 23 2966 21 §395 23 5267 24
3341 24 5419 24 5365 25
6219 25 5433 26
6903 27 5830 27
Ne=5 Ne=1 Ne=2 Ne=1 Ne=1
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4014 16 2673 12 2746 12 3621 5 5365 12
4037 17 3341 13 2966 13 3674 6 5433 13
4080 18 3709 8 5830 14
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No 32 25 23 28 28 No 32 28§ 23 28 28
N 30.4 26.6 24.9 28.0 29.4 N 31.6 26.1 33.2 21.3 29.0
3 0.00274 | 0.00104 | 0.00191| 0.00088 | 0.00099 3 0.00429 | 0.00174 | 0.00222| 0.00172 | 0.00174
A 5.0% 6.4% 8.3% 0.0% 5.0% | A=4.04% A 1.3% 6.8% 44.3% 2.5% 3.6% | A=11.70%
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N 22.1 19.0 17.8 19.8 20.1 N 23.8 25.0 23.5 23.2 2.1
3 0.00398 | 0.00152{ 0.00243 | 0.00167 | 0.00160 3 0.00612 | 0.00179 ] 0.00293 | 0.0022L | 0.00192
A 29.1% 24.0% 22.6% 29.1% 28.2% | A=26.60% A 25.6% 0.0% 2.2% 11.1% 6.8% | A-10.34%
x? e} x x X X pe1/5 x? @] O O e} O p=5/5
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x12§ x132 133 x134 136 No 32 25 28 28 28
No 32 25 23 28 28 Np 21.5 14.3 14.7 7.29 15.9
N 34.6 25.8 24.17 27.2 8.5 ép | 0.00259 | 0.00109 [ 0.00224 | 0.00085 [ 0.00084
é 0.00203 | 0.00144 | 0.00239 | 0.00185] 0.00139 No 3.0 12.5 10.4 20.8 15.2
r 0.89 0.54 0.62 0.26 0.52 ¢o | 0.01980 | 0.00109 | 0.00163| 0.00109 [ 0.00126
A 3.1% 3.2% 7.4% 2.9% 2.18 | T-4.74% A 4.6% 6.9% 9.1% 0.4% 11.1% | K=6.42%
x? O O x @) O p=4/5 x? O x x x x p=1/5
(a) B& 1
x125 x132 x133 X134 X136 £8., FHLOFELIBEFNV My OBAKE
No 32 25 23 28 28
x125 x132 x133 x134 x136
N 24.1 18.2 18.5 17.9 19.5
No 32 25 23 28 28
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Np 21.5 14.3 14.7 7.28 15.9
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x? o] ] x o O p=4/5
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