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A Study on ENHPP Software Reliability Growth Model based on

Exponentiated Exponential Coverage Function
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Abstract

Finite failure NHPP models presented in the literature exhibit either constant, monotonic
increasing or monotonic decreasing failure occurrence rates per fault. Accurate predictions of
software release times , and estimation of the reliability and availability of a software product
require quantification of a critical element of the software testing process : test coverage.
This model called enhanced non-homogeneous poission process(ENHPP). In this paper, ex-
ponential coverage and S-coverage model was reviewed, proposes the exponentiated ex-—
ponential coverage reliability model, which maked out efficiency substituted for gamma and
Weibull model(2 parameter shape illustrated by Gupta and Kundu(2001). In this analysis of
software failure data, algorithm to estimate the parameters used to maximum likelihood esti-
mator and bisection method, model selection based on SSE statistics for the sake of efficient
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model, was employed.

Key words: Test Coverage, Enhanced Non-homogeneous Poission Process, Exponentiated
Exponential Distribution, Sum of the Squared Errors
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G(t)=(1*peftb)a, t>%lnp NOReR b>0) (3.1)
(217) AolA oA p=12 ASE 1 dwtstd 2 By 2 deEx Yo ol
Gompertz-Verhulst 238+ Z7]o] Q17F AFE %3 (Human mortality table)e} 2 <1
T 474 (Growth) & A Verhulst7} A elgh Z3xgsroltt. meba 4

T3he 28 Al B¥e (293 ddste] vhEdk o] Ae] dnh

Fltla,b)=(1—e)( t>0, a,b>0) (3.2)

(2.18) 2ol A a(>0) b(>0)= 47 PR (Shape parameter) ¢ 2 =% 4>(Scale pare—
meter) & Vet FELEFE 5 2ol fk Hrt
fltla,b)= ab(l*eib f)‘k1 et (¢ >0,a b>0 ) (3.3)

ol#]3t A 3td X4 BEXEE FH 2o Gupta 9 Kundul9, 10]o 98id 2 24 7npExy
sfol % Rxe] ARFORA oA X FHARE BT old £&H Lx7h Hol ¥
s Aot
T, A= RI18)Y (21943 #-std v o] f Hrh
- f(t la, b) _ab (1_671) t)ailefbt
h(t|a7b)_ 1—F(t|a,b) - 17(1767bf)a (34)

b=191 Agel AW Pl <A 1>eA el F5o] a<1l At FaFol
QL ASANE 27 A9 @5 Fepsk Ak



)
ot
re
-

A3} A4 A A FFE 12 ENHPP ~ZEd o] 244 2P0l

53

Hazard Function vs Failure Time
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© 1197.95 AlZFESlel 4199 o] @AE S27(11] w4ARE ol
g3to] AW £ZEG BYS Wl dte] 1 542 stelstug Bk o ARrE <E 1>

of v Hol i Arss AF REES 246 fste] A ARl E FA4 HAA

ZA) BAol= Als=H i 744 (Arithmetic mean test)¥ #+Z8t~ 34 A4 (Laplace trend
test)sol Atk o] HAS HAIG Ay <a¥ 1>oA Asd HAAN agA ko] F7tstel
el Ak Hato] A FUb FAE Holal glor g Al dH(Reliability growth) 45 7
A Qo gEeks FA GA Y Ay gEeks 821 (Factor)o] -29F 24Fo]ol] EA) g0 2 A
212743 4 (Reliability growth) %785 Wb dvk webA A% 235 o] Amo] 284
7= Ble] 7hsstrhlll]

gk g FARESS] Ades <E 2> 8 kﬂ?i‘:}

<3 1> 1% 4 A8 S27

Failure number | Failure Interval (hours) | Failure Time(hours) Failure number |Failure Interval (hours)|Failure Time(hours)
1 5.649 5.65 22 9.883 141.71
2 3.271 8.92 23 22.5 164.21
3 11.37 20.29 24 178.638 342.85
4 9.665 29.96 25 13.294 356.14
5 4.76 34.72 26 43 399.14
6 41.235 75.95 27 47.35 446.49
7 2.221 7817 28 30.15 476.64
8 0.454 78.63 29 20.5 49714
9 4.397 83.02 30 0.517 497.66
10 6.092 89.11 31 93.5 591.16
1 0.69 89.8 32 74.483 665.64
12 3.056 92.86 33 20.8 686.44
13 0.8 93.66 34 79.5 765.94
14 16.995 110.66 35 7.033 772.98
15 1.333 111.99 36 1.967 774.94
16 10.557 122.55 37 16.617 791.56
17 4.5 127.05 38 24.417 815.98
18 1.667 128.71 39 21.167 837.15
19 0.278 128.99 40 24.8 861.95
20 2.778 131.77 M 336 1197.95
21 0.061 131.83
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