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The Assessing Comparative Study for Statistical Process
Control of Software Reliability Model Based on

Musa-Okumo and Power-law Type
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Abstract There are many software reliability models that are based on the times of occurrences of errors
in the debugging of software. It is shown that it is possible to do likelihood inference for software
reliability models based on finite failure model and non—homogeneous Poisson Processes (NHPP). For
someone making a decision about when to market software, the conditional failure rate is an important
variables. The infinite failure model are used in a wide variety of practical situations. Their use in
characterization problems, detection of outlier, linear estimation, study of system reliability, life-testing,
survival analysis, data compression and many other fields can be seen from the many study. Statistical
process control (SPC) can monitor the forecasting of software failure and thereby contribute significantly to
the improvement of software reliability. Control charts are widely used for software process control in the
software industry. In this paper, proposed a control mechanism based on NHPP using mean value
function of Musa-Okumo and Power law type property.
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Table 1. Failure time data of software

Failure Failure time Failure Fgﬂure

number (hours) number tme

(hours)

1 0.479 16 10.771

2 0.745 17 10.906

3 1.022 18 11.183

4 1576 19 11.779

5 2.61 20 12.536

6 3559 21 12.973

7 4252 22 15.203

8 4.349 23 15.64

9 4,966 24 15.98

10 5136 25 16.385

11 5.253 26 16.96

12 6.527 27 17.237

13 6.996 28 17.6

14 817 29 18.122

15 8.863 30 18.735
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Laplace trend test

0.9

0 @
" 07 3
2 06
2
=05
8044 g
Szl i G '..,
B % [ T}
G024 H ’ @ 2000
Aol 1 TRt
o6 o
ol 3 s s sy B sy
Failure time
O 1. 2kERkA FAEH
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Table 2. Parameter estimation and control limites
value for each model

" VLE control limits
mode! 7
m(ty;) mts) mlt,)
- ap=21.3144
Musa~ dp 6608 0603 0001
Okumoto b, ,=1.6471
e = 2-5250
Power g U5B 3383 25%
law Bome= 3-9422

Note. MLE : Maximum likelihood estimation.
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T 16471 21.3144 )_ 1]: 0-22065 =1,
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My o(tz;) =

21.3144 < In (1 +1.6471 < 0.22065) = 6.60765
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301 ]_ 1.94219=¢,  (31)
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Table 3. Successive difference for mean value function

Failure . .
Failure pﬁﬁp m(i) ?:(21—2 ) - 273(1)
number 1=1,2, 30. Successive
dif ferenvce
Musa— Power  Musa— Power
Okumoto law Okumoto law
I 00479 16186  15x10° ggjgg s
2 0.0745 24670 9.04x107°
1.6029  0.0002
3 0.1022 3.3161 0.0003 27031 00014
4 0.1576 49190 0.0017 2'2”2 0'0109
5 0.261 1.6220 0.0127 1l481l 0'0303
6 0.3559 9.8333 0.0430 ! : 1983 0'0437
1 0.4252  11.3144 0.0867 0'227] 0.0588
8 0.4849 125127 0.1456 Ul3258 0'0143
9 0.49%66  12.7398 0.1599 Ul2214 0'0227
10 05136  13.0656 0.1826 2'2724 0.0170
11 0.5253  13.2870 0.1995 0'779] 0'2702
12 0.6527 155593 0.4697 1l8338 0.1478
13 0699  16.3384 0.6175 : ’
1.0127 05207
14 0.817 18.1721 1.1382 25607 0.4308
15 0.8863  19.1849 1.5690 0']702 ]‘8150
16 1.0771 21.1476 3.3839 0'3450 U. 1703
17 10906  21.9177 3.5542 Ul7238 []‘3694
18 1.1183  22.2621 3.9236 Ul8853 0.8912
19 117719 22.9865 4.8149 Ul4948 ]'3401
20 12536  23.8718 6.1549 2.36[]2 []-8902
21 1.2973  24.3666 7.0451 0'4334 6.121 :
22 1.5203  26.7268 13.1663 0'3312 1‘5562
23 1.564 21.1601 14.7225 Ul3879 1.3[]26
24 1.598 21.4913 16.0251 []l5389 1‘6618
25 16385  27.8793 17.6869 Ul2548 2.5761
26 1.696 28.4182 20.2630 0'3294 : ‘3363
21 17237  28.6730 21.5993 Ul4649 1.8495
28 1.76 29.0024 23.4488 0' 5333 2' 8636
29 18122 29.4673 263125 T 3.6872
30 1.8735  30.0006 29.9997 o
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Mean value chart using Musa-Okumoto
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