S 8FA AT (2008)
21(5), 813-823

WSPEZ Vst ATES0] AT HERHO| P45
Yse! - gEA? . Y’

o}
o}

1597 TokEsY(NHPP) 232 A5 Soold 2xzslol U] dolle ARIATLL Qstr) A%
AgHt. old FPAALL ASAol BRUSE ARSAoY AYHE sxEsol AT, A

1o S0z Qs AT Wk 39} Stk B RS PUAL) dsks WA TAIE

zEgol AHE JFLY(SRCM)S Teistel 548 245w B4o] gtk o8 A% Awg 2o
HER B4 A BAE A9FRYH HAABYL ol§3lel 2SN, APIRTU) YR S5 3
o Qe B e A9E A4 B old F Bae) AYE wa AE ool WsEe nelw
SRGMeIAS] 24 241 £ oz dusic

o]

o

Kook

4.
o

Al

Ha

FREN: 2ZEHYN MRE YUY, HISEH Z0ISIHY, Hetwds, ddd

gob

f, BISH

2ZEY0] N2 AFE AladHA I F840 AA FUHz glow, oo ue &
ZAg840 3 240 £A4T Ytk o)F LZESo] AF AL EFQ LA A 7
) <

Ao Fieh. 2z Ed o} AFold 22EH o)A} ESE F5E AR ST

1993). °l2|¥ £z EH o] A2H AHEE FH3NT F7tske do] 2zEH ] ML T2 &
Az GEGD gow, £xEe] BAES U WA E BAE A% 087 gk YHoz 4
ZEo AAIAAL v AR FAE ] dvk: WA A (specification), 4 A (design), Z 3 (coding) I
Al (testing) (Pham, 1993). £ZEH0) AL LxEgo] 7de] vixgt dA <l AP DA (testing
phase)ol| A HAH 2 £AH T, 0|23 2T HAAALL 2z E9 o] AFE AAR Y (software reliabil-
ity growth model: SRGM)2.& 7|&& 4= o}

g 2093 5 g 5AAH RS0 AZEH ] NI EE HIFEY] Y5 s o] gt o]F ]
E33 ¥ol% I3 (nonhomogeneous Poisson process: NHPP)of| 7123l 2z E4)o] AlFE 43R
Yo AAAA czEslol N4 B2 Aol vl 4EAL o Bolzhe ol SWH AL (Musa 5,

1(443-760) A 71x YA BT ol F 4 94-6, A7 T T SR ARLFATT, HABH LR,
E-mail: dhkim@kyonggi.ac.kr
2(443-760) A71E FH9A BT oY F A 94-6, F TR 8T, AQFAL
E-mail: chungunpark@paran.com
SHAA R (443-760) F71E £EA FFT AT 4 946, BTN SEAEZA G, ng
E-mail: knam@kyonggi.ac.kr
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1987). tiF-E9 SRGMEL th¥dl 713 & B3te] BYS Avshe], 22 Al £R3FANM =2
€ 2d%0] SA 73 2 AAHL A2 Tl A2 =IFHA =tk Aotk o AT 4
E52 43 +4(perfect debugging)olet sich. 2#ut A 39 AR AA AsE AP I
Zolut FFHF oA vEAAQ Wl grt. &, AR ol AN A BEE FAFA
L X3 MEE 2] 710 g 95+ E84A 3 87 (imperfect debugging) 2 7+F3te] 2
e A= Aol B Ao|t} (Ohba, 1984; Yamada 5, 1992; Pham, 1993).

E U8 £ZEo] A AFEYY 712 7 FY shie 2ddgs #Eg spgolt B
NHPP SRGME2 779 A oldd M2 S A0l FEHOZ I Ao, AU AAHEAR
TLE 20 wek DAY (Musa 5, 1987). I o FAAA 43 oA FFEEE o7 2
A F, AR, AEAET D AAADT 22 2050 I3 FFS S 4 vk o 2952
2z EH 0] NFAA F< H3sn, o] 5L L2 EH o] TA7RE T4 (failure intensity function)7} u]
gz o g FIHAY Fadke 2AE JeRd £ Uk o]E ¥3A E4(change-point problem)z}
3%} Zhao (1993), Chang (1997, 2001), Shyur (2003) 5ol ol&] A7}t Zhao (1993)= W3
< 12|38 Jelinski-Moranda (1972) 2¥A HL-FRYE o83l R4S FA3. dvtgoz
SRGME] 2433E Al A5 WE AHSst gtou, 92 oo HAAFHE o &
8t A3t} (Chang, 2001). Chang (2001)2 ¥33-& 123 Goel-Okumoto (1979) BEF o=
HAAFHE o83t B4E 34381320, Shyur (2003)-& #31E-S 112{3 Pham (1993) 2802
H9E AL o83t R4E FA3UCH

B =RoMe £22EH] Yo ZFTLAALE <3 NHPPA ZFdA o] W3lsh= WA
EAE 223 SRGM2 24§ F3s=t] EHo| Jt}. olE & A5E RPN T Fd3 T+
9 Zt 2§ 93T ALAFHE ol 8t A, AFTRATLo] A St BE-
o} AAQSHA F7FHA Y ASE 47 2t ou) 4 240 AP ula-FIHe o] WS
12|38 SRGMel A 9] H & 2P E £XF A Yoz ddsict.
The& 2 =RA AgEHE 7158 2okt zlolnt
N(t) Azt 74 g9 w3 284E JEl = Al43 (counting process)
a A2ZE Yo 7] Ad4
a(t) 2z e A2 o A A& 73 S
b AT eaE
AaAge] Azt
m(t) BaAET, AT 7R A" R A g
A(t) B2, At A ¢NEFE FAE
2. Yigid2 D2t NHPP 2
g 2Ee] SRGMEL ZFHAgc] oAy dxAeg F78ke 42 7H3th. Yamada 5
(1983)2 Goel-Okumoto (1979) 23S T3l SFAAZ A% +AARAAY AFEAE0] F
7¥he 4& ZH3sAch v 2RAee AR SN e 22 g2 [ASERY 9F

2 we 4 ok azEdel NBIHY FU4 ANHA FWLAFSE RS A rolA Wt 7
s, o8 WBPole} Bk Wbl 2T e} AHE BYelA WY BAE Teidvhd v o A
AR AL NAB 2P AL F Ao

(<]
Zhao (1993)+ W3} A wl-E-& A 3}7] $13) Jelinski®} Moranda (1972)2] 2388 W3 3lgith Chang
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(1997)2 Goel-Okumoto (1979)9)4 W33 ZAE 1At o714 wjAe B4 r7} WElHo] |
th. Chang (1997)9] 23l 2 LAEL theat Zo] FArh

<t<
b(t)_{bl, 0<t<,

h by, t>T,
Q714 = A3Fe|tt Moz HE Goel-Okumoto B HFHT m(t) 281 2=
AE =2 5 9o

_ ) all —exp(=bit)], 0<t<T,

m(t) - { a[l — exp(—b1T — bz(t —_ T))], t>T, (21)
_dm(t) ] abiexp(—bit), 0<t<r,

Alt) = dt { aby exp(—=biT —b2(t — 7)), t>T.

2 =EolNE W3EL 2e3 Goel-Okumoto (1979) 2] BFRAS 4 (2.1)2 o &5k melal
B4 2 ARG A48 F 248 28k AT Aotk

N@)E Az 717 A" 74 d3g,E Uetlle A5 (counting process) ol2} 312k Agals
(e, y(t)), K=1,2,...,n; 0<t; < -+ < tpe DZES 0] Y FAHNA BB 5 Qo y(ix)=
Fo1 A (0, te] AtelollA LAR & AFE vepdch. wetd A7 m(t)E 2= NHPP
BYo) 7128 ARFEUV=ES &, F2dee

L =Pr[N(t1) =u1,...,N(ta) = yn]

m Imt) — mi(t_y )] (Ve Ve
k=1

ol}, to =0, yo = 0°)t}. Al (3.1)ollA] P AP E ot

N(m)

InL =Y {(yk — yr—1) In[m(tx) — m(tx-1)] — In(yx — y-1)1}
k=1

+ > {k — ye-1) Infm(te) = mte—1)] — In(yn — ye—1)!} — m(tn). (3:2)

k=N(tT)+1
F 2ok # 4 (3.2)0) (2.1)& didste AAEw
N(T)
InL = Z {(yx — yr—1) In[a(exp(—b1te_1) — exp(—bitx))]}
k=1
+ > {lye —ye-1) Infa(exp(—bi7 — ba(te—1 — 7)) — exp(—byT — ba(tx — 7)))]}
k=N(r)+1

—af[l — exp(—b17 — ba(tn — 7))]. (3.3)
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a by bs -
500 0.05 0.1 30
1,000 0.05 0.1 30
1,500 0.05 0.1 30
500 0.01 0.1 30
500 0.005 01 30
500 0.05 0.2 30
500 0.05 0.5 30
H 4.2, 220 UT 2LFHL(HEY0l ZMTHIK = E9)
= B & 3
: 0534
MLE 525.66989 0.05345
30, a = 500, b = 0.05 (0.97725) (0.00313)
n= a = =0.
’ ’ LSE 548.57185 0.05545
(1.54233) (0.00569)
505.12547 0.05254
MLE (g 89985) (0.00222)
n= 60, a= 500, b=0.05 - 1135699 05318
(0.97567) (0.00540)

o} 2t} et 4 (3 3)¢ 3

2} b= 2 a, by, by, 7O TR R

S} 02 cAItel BE B¢ 4 Uk
3lnL_61nL_31nL_31nL_0
80,_851_8{72_87'—'

2. ZAHESH

[
L=

4+ Z7o) tisle] AR

HALAF Y A B4 FAFS 137 5 Chang (2001)1 A AAIE Y-S o] B3t
E{N(t)} = m(t)o|B 2 H2AFHE o83t FHFE ¥4
S(a, b1, by, 7) = Z{N(tk) —m(ts)}?
k=1
N(7)
= Y [k —a{l —exp(—bitx)}]?
k=1
+ Y [k—a{l —exp(—bim —ba(ts — 1)} (3.4)

k=N(r)+1

3 2tk 4 (3.4)E HaF sH= BT g, by, be, 79 th3 FAFE B 247 thste] Hul Rt 02
ERE TR

9 _ 85 _ 85 _ S _
8a_6b1_8b2_8r— )
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I 4.3. EOIXtEO{I [HE’J —’;‘—$ }“ K)}Olt— 740)
EZ': ‘7‘7@‘3 a b1 by S
512.00570  0.04499  0.12467  27.15649

0z
gy
-
N\
mO

MLE
0.92561 0.0010 . 1.06076
a= 500, by =0.05, by =0.10, 7 = 30 ( ) ( 7 (0.00899) ( )
LSE 510.74358 0.05245 0.12254  32.88780
: (1.08563) (0.00100)  (0.00723)  (0.97802)
MLE 1006.91900 0.04672 0.12167  28.98670
- . 1 .00462 . 91

a=1,000, by = 0.05, by — 0.10, 7 — 30 (0.83531) (0.00462)  (0.01100)  (0.91077)
LSE 1003.14848 0.05201 0.11085 31.98777
! (0.96988) (0.01006)  (0.01038)  (0.86759)
MLE 1502.04000 0.04803 0.11165 29.24997
o= 1,500, by =005, by =0.10. 7 — 30 (0.96148) (0.00370)  (0.00977)  (1.06619)
LSE 1502.07654 0.05154 0.10988 30.48282
’ (0.98334) (0.00893)  (0.01002)  (0.82469)
MLE 524.92058 0.00890 0.13409 27.70179

1.01 . . 1.
a= 500, b =001, by =010, 7 =30 (1.01743) (0.00011)  (0.00968) (1.04539)
LSE 522.64899 0.01254 0.12758 32.41428
! (0.97274) (0.00510)  (0.01003)  (0.86307)
MLE 543.98140 0.00422 0.15866  28.55549

: 1.0202 ) : )
4= 500, by = 0.005, by = 0.10, r = 30 (1.02028) (0.00053)  (0.00908)  (0.97917)
LSE 540.65844 0.00548 0.14540  31.28281
(0.90576) (0.00097)  (0.01091)  (0.82877)
. 510.98292 0.04521 0.19528  29.32182
MLE (0.91898) (0.00089)  (0.00172)  (0.88980)

a= 500, by =0.05, bz =0.20, 7 = 30 - - . -
LSE 508.23239 0.04588 0.19882  29.42101
(0.88001) (0.00082)  (0.00120)  (0.83324)
509.23442 0.04682 0.49421 30.52120
MLE {0.93598) (0.00090)  (0.00532 0.75292
a= 500, by =0.05, bz =0.50, 7 =30 . : : ) _(© )
LSE 505.19298 0.04892 0.49485  29.62348

(0.90578)  (0.00084)  (0.00509)  (0.77297)

. DojAIE]

AdE m@e) 2RFo] TIH A5 Yoliy] 93] BJAUL Taje] Uolugith ol AR
(bes y(t))s b = 1,2,..,m5 0 < t1 < -+ < £ 00A] te7h AR Z7bs1E 298 ARsA 27
92 23 Fobske Aol A 2 \4~r°1 22} 60719 A28 A4S BAUE BT ¥
S AH A AMSF B4E E 413 2o, whESE 10002 ST

4.1. W3IH0] ZXiokX] Y=

P<|
WHalgol EA8kA] e A L3R HAAFHL o8] Fag 5 m() 249 a,bF
F2HQ e o8] w3k A (HEH F2EANE E 429 Zvr 8 429 AN LSEXRCE
MLEZ} 2581 & ¥ QXS ¢ 4 don, AHAAF 0] n = 302 n = 6004 ZAgto] 2
AEE & 4 9l



818 2HeS UXH LG

H 4.4. QX200 TS LeFH (Lt SHES H2)
g FAH a b1 ba 7

519.95950 0.05795 0.11543 45.47400

MLE :
4= 500, b1 = 005, bg— 010, 7 — 30 (1.08563)  (0.00101) (0.00923)  (0.97802)
Lgp 01564812 00555 011055  42.32309
(0.99922)  (0.00112) (0.00821)  (0.96680)
vrp 101081600 0.05581 011113 3626144
4= 1,000, by = 0.05, by = 0.10, 7 = 30 (0.96989)  (0.01006) (0.01038)  (0.86759)
Lgp 100899612 005465 001082 3422323
(0.90099)  (0.00882) (0.01011)  (0.88282)
vrp 190790100 0.05304 010495 3550128
4= 1,500, by = 0.05, by = 0.10, 7 — 30 (0.98334)  (0.00893)  (0.01002)  (0.82878)
Lgp 150654899 005222 010295 3487720
(0.88472)  (0.00877) (0.00982)  (0.83221)
vip 52840795 001168 0.12379 4246525
a= 5006y = 0.0L, by =010, 7 — 30 (0.97274)  (0.00051) (0.01003)  (0.86307)
Lgp 02165458 001070  0.11988  40.23292
(0.98810)  (0.00046)  (0.00882)  (0.84421)
vpp 07865382 00065 013611 3656307
a— 500, by — 0.005, by — 0.10, 7 = 30 (0.90576)  (0.00097) (0.01913)  (0.82469)
Lgp 06603310 000661 012789 3339349
(1.03299)  (0.00089) (0.01772)  (0.82119)
Mg 0153823 005476 022082  33.78921
o= 500, by — 0.05, by — 020, 7 — 30 (1.09820)  (0.00118)  (0.00909)  (0.90782)
LSE 513.19298 0.05221 0.21544 33.22219
(0.95211)  (0.00121)  (0.00812)  (0.88832)
vip 01639200 005244 (052089  32.99889
o= 500, by — 005, by — 0.50, 7 — 30 (1.10990)  (0.00125)  (0.00921)  (0.94221)
Lsp 01202932 005152 051585 3212298
(0.93227)  (0.00128)  (0.00778)  (0.88732)
4.2. ZSUAAZE 1,01 DHGHH Bol6ls 8%

LA 7} 1934 AASA SV B B g, by, by, 79) MLES} LSE+ & 4.33 Zth
39] ATE AHEY 24 o7} 500, 1,000, 1,50022 E7184E 24k £ o 9X%e ¢
ATBAEQ by o] 0.005, 0.01, 0.0524 F/LFE Bghol TS & 5
AL AE b7t 0.1, 0.2, 0.52 F71E4E Z4ghel] ATe € 5 Ak
FAWT HaoAFHe AREES A3 23 FeFPEoe AaAEY
~

$9 % o 2ATE ¢ % Uk

b 32 4

PEANZ 17 DBFA WA BB A9E D) A3 T ~ EXP(30) w2t 6074 o
48 BHAA 18 A4S E 448 4HEE 67 AT 9 E 437 01N E MLERG
LSEZH B4el & B 2L ¢ 4 ek B b3k bl A7t B ALSS ¥E 79 A%
o] 4o ZAMS & 4 gty 29 4.18 & 4.394 a = 500,b; = 0.05,b2 = 0.10,7 = 302 H-%
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-
S ] S 3 8
= : =3 :
s ' 1 =
= — | —
5 ; =
T L )
& : - ] N
=) : S 4
=1 — . =] ==
8 ; o T
! =
8 _ o ) o
w T T T T
a(MLEB) a(LSB) 8 (MLE) 8 (LSB)

uI
S 8 .
H
= | N & 1 :
3 : - : ——
] o T
™ ; ;
2 [=. . .
sy : o : .
] F* [ —_
= T v [==
- =~ H
— H — ~ H
L= o [at T :
owr
T T o~ T T
8, (MLE) 5, (£55) 7 (MLEB) 7 (LSE)

D8 4.1, 24FHE0 8t BoxpLoT(a = 500, by = 0.05, bz = 0.10, 7 = 30)

ol th3t boxplot-& UFERASITh. 2YelA MLERTH LSE7} B4e] & o AN8E & 4 glon, 6
=6 A8e ¢4 Ut

HIFANOE 34T 295 AeAFUeR 248 RYNd AUSE WAL ol Ak
MSES ZHe] AU BAHE 98 SR BT 24 MSES thaz o] gt

MSE:LZ {ws(te) —(te)}2, k=1,...,60, j=1,...,100.

MSE: A28 AZEf o) AHE 4PEYe] 44 A% dlolH9) ANFES B 4 gt de=
AgETh £ 248 B4 U AYE s WA £9 ool @ e E 459 467 2
th 2 R4l e 23zke) MSEQHS H¥ tiAos MLEETH: LSEZ B 2 ek AL ¢
4 9tk webd WaEE 1Ee A9 MLERth: ISE7} o H83re & 4 itk

5. FxIoflA]

E =FoHe WEbE-E& 1813 Goel-Okutomo (1979) 2 ¥ A2} R4S 2817 98 Misra (1983)
o g5 AAH £ZEHo] AT HolEE o433 2n, ol & 513 2tk AFQ £42 APAD
o miet gAE A 8 A% Aotk 4 (4)9) (6) 22 HF-E] Misra(1983) wlolelol] i3 FF 3t
T m(t)e] B9l a, by, be, 78 A A ol o 73 Al & 529 Zon, o]E9] MSE:
E 537 vt 47E A¥EY BojA T npisA & MLERTH: LSEE o)&3te] £33 2o
MSEZ} o] 2 &S & 4 Ut}
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H 4.5. QX201 Uist MEe HINt It YHE HR)
R E a by by 7

MLE 135.34570 144.98609 0.00003 0.00069 9.19951
LSE 127.68576 135.74885 0.00003 0.00065 7.84584
MLE 87.54875 48.56525  0.00003 0.00059 1.84798
LSE 82.55499 36.54844  0.00002 0.00038 1.92887
MLE 61.33544 5.07809 0.00002 0.00023 1.18792
LSE 56.99855 4.21548  0.00002 0.00014 1.25871
MLE 182.99851 622.05995 0.00012 0.00125 6.36372
LSE 163.41585 610.09854 0.00010 0.00111 5.58455
MLE 301.45689 1935.39050 0.00022 0.00352 3.03580
LSE 255.65556 1525.48460 0.00018 0.00189 3.02558
MLE 123.55393 109.10021 0.00005 0.00082 2.65331
LSE  122.48390 98.55327 0.00004 0.00076 2.44223
MLE 118.69430 93.55420 0.00005 0.00107 2.44788
LSE 112.93829 36.20921 0.00004 0.00998 2.09972

a= 500, by =0.05, by =0.10, 7 = 30

a=1,000, by =0.05, by =0.10, 7 =30

a = 1,500, by = 0.05, b2 =0.10, 7 =30

a= 500, b; =001, b2 =0.10, =30

a= 500, by = 0.005, b2 = 0.10, 7 = 30

a= 500, b =005, by=0.20, T =230

a= 500, b =0.05, by=050,7=30

H 4.6. ROXI=20] Chst Hete BIHt 2t s 4%)

B 239 mlte) a by by 7
MLE 198.68854 399.54904 0.00006 0.00032 240.39162
LSE 176.50050 385.45410 0.00005 0.00025 181.24811
MLE 166.54555 117.92507 0.00013 0.00023 39.95085
LSE 138.45688 101.21540 0.00011 0.0002 30.25451
MLE 100.24544 63.38455 0.00009 0.00012 31.94243
LSE 85.69960 60.58452 0.00008 0.00009 28.54844
MLE 312.36633 807.94822 0.00019 0.00067 156.11987
LSE 285.87455 707.05415 0.00015 0.00065 122.54550
MLE 885.65459 6187.23812 0.00038 0.00142 57.87338
LSE 722.32599 3258.75450 0.00033 0.00124 39.54842
MLE 175.43292 230.48820 0.00007 0.00089 15.02832
LSE 170.29483 180.92908 0.00007 0.00082 12.93923
MLE 178.29355 242.82712 0.00006 0.00113 10.99281
LSE 172.98720 177.28209 0.00005 0.00099 10.22838

a= 500, by =0.05, b =0.10, 7 =30

a = 1,000, by =0.05, b2 = 0.10, 7 = 30

a = 1,500, by =0.05, b2 =0.10, 7 = 30

500, by = 0.01, by = 0.10, 7 = 30

e
I

500, b1 =0.005, b = 0.10, 7= 30

e
i

a= 500, by =0.05, b2 =0.20, 7 = 30

a= 500, b = 0.05, bo = 0.50, r =30

6
B =PS WIEE 1Y GoelOkumoto (1979) B&E =t Ang R4S T A 9244
A2AFHE ol83td F2G V4 o8 BLES 23590, FPLAT] F5 FAhshe
299 F5 S/ e A9E 42 melstel Btk E¥ 4 B4 ARE RS Astel
MSEE 7A4tstgich. olo] tjet A Wsldo] 245 gt RS H 930 HarFPur)
¢ $A%0) AAE NAFAO W0l TS RPN S ALATHOL 24U 2A440)
MOp S F9E Uehholth AREATUCl 250 399 2544 Ye AT AnpY Aged
2706 F5T 299 MSERe] o W et AL € < slglow, 2712844 ad) ol AUFH
=9 MSEZkel o 2 vox A€ & 4 A3tk ©8 W5 A%l ARLAL b T b9 Ghol A
A52 WE 7ol & o NS L 4 ek
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H 5.1. 2ZEY0] ZE GOIL{(Misra, 1983)

Week Hour Number of faults Week Hour Number of faults
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
10 714 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

H 5.2. Misra(1983)CI0IEI0N THEE 24 XY

T2 a by by 7
MLE 389.96426 0.000423 0.000527 621.9875H2
LSE 382.65430 0.000376 0.000489 643.77778

H 5.3. MSEO| J|=xst Mgz "ot

- MLE &% LSE B4
MSE 6.2211 5.2329

e
4
rir
2
o
R

&2 go] EAsh= 4% 24P 9 AA vlolElg F3te MLES} LSES} ¥3lE 4w X gt
o S22 FF FARAE A3 e] EAth: 3% MLEXT LSEZ} ol £ £427E Hol&r}
A e T3 olF Y Y Aotk v%e] wiztHe] g e Aol i
A3 HEo] W3y A AR gt 2R AAE Aol

Chang, Y. P. (1997). An analysis of software reliability with change-point models, NSC 85-2121-M031-003,
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Goel, A. L. and Okumoto, K. (1979). Time-dependent error-detection rate model for software reliability and
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Abstract
The non-homogeneous Poisson process(NHPP) based software reliability growth models are proved quite
successful in practical software reliability engineering. The fault detection rate is usually assumed to be the
continuous and monotonic function. However, the fault detection rate can be affected by many factors such
as the testing strategy, running environment and resource allocation. This paper describes a parameter esti-
mation of software reliability growth model with change-point problem. We obtain the maximum likelihood
estimate(MLE) and least square estimate(LSE), and compare goodness-of-fit.

Keywords: Software reliability growth model, NHPP, fault-detection rate, mean value function, change-
point problem.
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