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Abstract

In this paper, we propose a software reliability growth model based on the superposition cause in the

software system, which is isolated by the executed test cases in software testing. In particular, our model
assumes an imperfect debugging environment in which new faults are introduced in the fault-correction proc-
ess, and is formulated as a nonhomogeneous Poisson process(NHPP). Further, it is applied to fault-detection
data, the results of software reliability assessment are shown, and comparison of goodness—of-fit with the

existing software reliability growth model is performed.
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2T Eo] AN2RE Mdste FAHL o§ 53
gt LA T CASE F fle Aot 24
ok ol2j3t AT EY A|LHY £AE Z3T F
7}ste do] 2ZEY o] Ao FoF EAZ O
FHI oH, ATEYo] FAEF 2L B g
TAE AA FHHL Aok g oE AT E
AL dAE A M (specification), A Al(design),
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22 ¥ (software reliability growth model : SRGM)
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gdd M ER o]FoA At <FE DR g
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alt)=a

b, 0<t<s T
b(t) {1 0 t r
2- t>T

ATEf AARY 24 gy GEEH&EF m(t) H 3
Goel-Okumoto(G-0) Concave m(t) =a(l—e %) a: 3‘-_% LN
(1979) alt) =a 293 g

b(t)=b

- (1 —bt

Delayed S-shaped SRGM | S-shaped "ZS)_ a(1=(1+8)e™)
(1983) weme

b(t) = bt

14+bt
- A=Y &

Yamada imperfect Concave | m(t)= a(f 5 (e* —e™%)
debugging model 1(1992) a(t) = ae®

b(t)=b
Yamada imperfect Concave m(t) =a[1—e"“](l—%)+aat
debugging model 2(1992) o(t) =a(l+at)

b(t)=b

e
a(l—e_blt)’ 0<tsn ‘—ﬁ-@

Chang change-point Concave m(t) = —br—hG=T)\ 4> o
model(1997) all—e ) ’

a(t) =

| 0=t
b(t ——{bge t> T
bt+1 aa(1+bt) A=Y &
Pham-Zhang coverage S-shaped m(t)=a|l+at— be““
model (2003) and concave © (14511 —1
[m bt+1 +§1( '(z-{-l)]
a(t) =a(l+at)
b(t) =1-(1+bt)e™™
a _ =(1—ey bt sy

Shyur imperfect Concave 1—oy [1=e ho<t<r
change-point model(2003) m(t) = 1—aa2 [1_e—(l—al)blf—(l—az)b;(t—r)]
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3. 3 NHPP &%
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m(t) =my(t) +my(t) +--+my(t), (D

M) =2 () 20, (8) + A ,(2).
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4. 214
41 BR4F

B =FoA Atd 2P BFE FA5H7] A
Misra(1983)ell <3 AAlE L~TEo] 2F do]
BE& o] &dgoen, o <E 2>9 Zuh dolEY
£4& NGA ) w2t gXd 2% 8 54T
Ao},

<E 2> 2ZEHo 2% dlo]E(Misra, 1983)

ABAZ ABARE
— ]2 o0 B2~
= aw Iz g B
1 62.5 15 20 25 5
2 44 6 21 12 2
3 40 8 22 55 5
4 68 8 23 49 6
5 62 8 24 64 9
6 66 4 25 26 1
7 73 4 26 66 4
8 73.5 8 27 49 2
9 92 6 28 52 4
10 71.4 2 29 70 4
11 64.5 7 30 84.5 9
12 64.7 8 31 83 6
13 36 3 32 60 1
14 54 5 33 72.5 3
15 39.5 5 34 90 6
16 68 8 35 58 6
17 61 8 36 60 3
18 62.6 6 37 168 14
19 98.7 12 38 111.5 10

2] (5)25-E Misra(1983) dlojelol| ik HFa
B4 )9 259 a0, a, b, bE FAEL P

o Fatlen, old g die <& 3>% Zrh

<E 3> Misra(1983)dlo] o]l th3t B4 F=A gk
T B a & B b,

=4 2Hg 363 0.00869 0.000311 0.000308

4.2 A%= v Brt

B A e YRy B AJMEFFHY] HZFE

BF7rgck, olg 39 HFAF LAHmean
quare error : MSE)E 23¢9 FHFXE H7}517]
A 71Eo 2 ARt o 4 FFAFLA
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SSE= kil [y, —miz, )] ()]

o2 AW, ol AAH VA= FFRYo] 4A
A% dolEs YAPES BT Y= HER A
ST <E H& 7129 $AFAL 1A A
o SRGM# M Z¢ 2¥e] MSEE ¥ A&

e,
<H 4> SSE 7128 E¥ H|w
T+ ¥ SSE
A2y 159.296
Goel-Okumoto(1979) 23 185.288
Yamada, Ohba,
Osaki(1983) =3 171.836
Yamada imperfect 166.287

debugging(1992) 2§

238 dHEE E4d £32 188 YA
9] SSE #ko] 71& =¥ Goel-Okumoto 287
Yamada, Ohba, Osaki =& % Yamada imperfect
debugging 2o A2} SSE gt 2 A& ¢ 5
Act Wt FHE AARF] AA 2F HolHE
Z AZAIE AL A9 U
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