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The Optimai Evaluation Model Tool of
NHPP Type Software Reliability

Wae-Sik Moon '+ Pan-Am Han !

ABSTRACT

In this paper, the optimal model for specific test data was selected automatically among software reliability
growth models based on NHPP(Non Homogeneous Poission Process), and in result the tool for the reliability
estimating scales was implemented. With the implemented tool, software optimal reliability estimating scales(total
expected number of erors, error detection rate, expected number of errors remaining in the software, reliability,
ete) could be predicted. By the reliability estimating scales gained from this, software development and project
management could be applied. In order to test the optimal of the implemented tool, the comparison with other
paper and analization was donc by using actual error data.
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int parameter(int n, M) /* n: o2 LA delg
=, Min]: ol 2R w8 %/
{

double bl, b2;

double b3;

double rel_bl, rel_b2, rel_b3;
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bl =0.001;
b2=0.9999;
for(g=1;g<81;g™)
{
b=bl;
rel_bl=b_function(b); /* | 2| LA L b1Y 2]
SR g/
b=b2;
rel_b2=b_function(b);/* LA & b, U™
=g AR/
b3=(bl +b2)/2;
rel_b3=b_function(b); /* ol &'&AEo] b3Yu]j]
SEug A g/
if(fabs(b1-b2)/fabs(b2) < 0.000001)
exp_end(b3); /* o2 2@ &4 23107 A
28 28 2 A& v 53 ¢/
if ((rel_bl+rel b3)<<0)
b2="b3;
else
bl =b3;
}
}
double b_function(double b_imsy)
{
double r_over, r_under, 1 side;
double first, diff;
int k;
first =m [1}*t[1]*exp (—b_imsy*t[1])/
(1 —exp (—b_imsy*1[1]));
diff=0;
for(k=2;k<=n;k*")
{
r_over = (m [k] —m [k —1])* (t[k]*exp (—b_imsy*t [k])
—tlk—1]*exp(—b_imsy*t[k —1]));
t_under =exp(—b_imsy*t [k—1])—exp(—b_imsy*t[k]);
diff = diff +r_over/r_under;
ey 9530/
1_side=m[n]*t[n]*exp (—b_imsy*t{n])/
(1—exp(~b_imsy*t[n]); /* $-=33 4 53 +/
diff = first +diff —1 side;
return (diff) ;
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double exp_end (double b_imsy2)

{
double ass_a, ass_b;
ass_b="b_imsy2;
ass_a=m[n]/(1 —exp(—ass_b=t[n]));

}
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for(g=1:g<max—1;g"){
d[g] = max (fabs (h [g}/ h [max —2] —m [g]/m [max —2]),
fabs(higl/ himax —2] —m[g —1]/m[max —2]));
}
for(g=1;g<max;gt") {
ifldmax{d{g]) {
dmax=d|gl;
}
}
/* A& 1% g9 A1geAg e/
if (damage==1) {
fif2 =fopen(“ks_d1.dat”, “r™);
for(g=1;g<max—1;g*"){
fscanf (FIY2, “%f”, &ks_d[g—1]);
}
}
[* HEE 5%Y we gAY/
else {
damage=135;
fif2 =fopen (“ks_d5.dat”, “r");
for(g=1;g<max—1;g"*){
fscanf(fff2, “%f", &ks_d[g—11);

}

if (dmax < =ks_d [max—3])
{/* ol e FAFF 1%(5%)o1A wlolelo] &g
o} */}

else
{/* o]l 2d2 FolE 1%G%)9A dolele] g
&= gtk +/}

433 3A 29 49 &2 F

HARY A4 L A% ¢SS oo 2k &
zdd dig JE 24 A3 AP 2l FqA
AL Adstn NEFd F J23E A e
wd$ HArdg AGE o] B B o]
Elghg £t '

[* ARSI A/

for(i=0;i <<max—1;i"%){

sse_exp=sse_exp +pow (mli]—expl_a* (1 —exp(—expl_b*i), 2);
}

sse=sse_exp;/* WA 2718 44 */

model =modell; /* 2 27]gt 43 */

if (sse>> sse_del) {/* 7 =7} WApA 5 ¥/

sse=ssc_del;/* A27E e 249 AAs
g3 =dg A/
model =model2;} '
else if (sse > sse_inf) {
sse=gse_inf;
model = model3;
}
[rAdE zd &9 ¥/
if (sse==sse_exp) {/* X3 SRGMY =] s}2}v|
Htg o 24 slEln g g/
graph_a=expl_a;
graph_b=expl_b;
graph_c=0;
graph_sse == ss¢_exp;
graph_dmax =dmax_exp;
} alse if (sse==sse_del) {/* A €1543 SRGMY <]
v gSolEgE 2 E FY
ot Zolgef BF*/



graph_a=del_a;
graph_b=del_b;
graph_c=0;
graph_sse = sse_del ;
graph_dmax =dmax_del;
Velse {/* 48438 SRGMY v ] v gte
2HE 2 vteElojEjo] S/
graph_a=inf_a;
graph_b=inf_b;
graph_c=inf ¢;
graph_sse =sse_inf;
graph_dmax = dmax_inf’;

[* 2= 4y TR 58

graph(graph_a, graph_b, graph_c, graph_sse, graph_

dmax, nSel, ret, model);
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