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On Change-Point and Software Reliability
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We often observe a phenomenon that a characteristic of a software failure-occurrence or the
fault-detection phenomenon is changed notably in an actual testing-phase of a software develop-
ment process. Testing-time when such phenomenon is observed is ordinarily called change-point.
Taking the notion of the change-point into consideration in software reliability modeling is one of the
important issues to develop accurate software reliability models. In this paper, we discuss a frame-
work for software reliability modeling which enables us to consider with the difference of stochastic
characteristics of the software failure-occurrence phenomenon after and before the change-point, and
also develop several types of software reliability models based on the framework. Additionally, we
discuss an optimal policy to derive optimal software release time and change-point simultaneously
in terms of the software cost minimization. Finally, we show numerical examples of our models and
the derived optimal policy by using actual data.
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LIZY 7 b= 7 RERARRIER) 2 EK07%
MERELTRYED. Zokd R, X
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Blbnk®d, TA MIMEBELTCP X1 BIZTH
ETE3HDLREELTS. £, BBELEET UV
BRI ESNT, WL DD SRGM ZHEET
5. £, AFETE, CPERBITZ1HE4YYO
T —V MEIEZ X h3 CP LIRiDBIEZ R LY
bEWEEICENT, BEfFY 7 =T aX b E
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wERLEhS.

Pr{N(t) = m}
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BOWTEY EiFF o ORL V FHIBOAF—F
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#1 F=rIRA bEEE L SRGM & #EAHELLEHRER. (DSD

2(t)  =(t) w b bo T MSE
Model 1 by by | 20331 1.1339x 102 5.0151x 1072 | 4 | 10.1074
Model 2 by bt | 155.33 3.8819x 10~2 6.4147x 1073 | 6 | 60.0533
Model 3 bit by | 23209 7.6885x 1073 3.7898x 1072 | 7 | 10.2076
Model 4 bit  bot | 15048 1.4857x 1072 7.8027x 1073 | 3 | 30.2325
Exponential b 434.31 1.4664 x 102 — — | 39.9071
Delayed S-shaped | b3t/(1+ bit) | 171.14 1.1878 x 1071 — — | 12.1935
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Model 4 bit  bot | 33466 1.8565x 1072 2.1707x 1072 | 1 | 43.6099
Exponential by 513.15 5.3653 x 1072 — — | 222.094
Delayed S-shaped | 62t/(1 + byt) | 359.92 2.1263 x 107! — — | 188.852
TIT, FxrVRA U R T, ARBWTERL 180
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Bhe 2B 7 A MR E LTRY HoT0%. MSE 8 e
X, Ko7 +—\  MRRET -2 MRl Sh Ty gm il T
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SHE,

H(t) + K,/ H(2)] (28)
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X3 #Eshi-Yy 7 = 7EEHEBEK (DSI,
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TET7 =N MR M) 2FT. "2hD, 7R MET
B (t=27(R)) KBWTY 7 b7 =7 NICEFL
TOBRBIE 7 +— MK M(27) 135 61.307 ~ 62
EriEEEND. £, 3T, HEShER (14)
DY 7 by = TISHEERK R(z | 27) 27 %. K3»
b, TAMTRZIt=27 (H) 4%V 7 U=
TRV V=R &N, EOY 7 b I=THFR TR
LRRORECER ENZEE, ER 1 B RICBYT
5V 7 by =TEEE R(1.0| 27) 1%, % 0.0498 &
HEIND. &big, B4, #HEINEK (15) ©
BM MTBF 277, R4 XY, TR METEAZ
BT 5 R MTBF i34 0.1901 L Sh 5.
Wi, BICBWTEHEhEY 7 =7 O&#E
VU —2BERICET2EAMERT. 2T, Y
ZhU=TaR OBEMPRE IOV TERT S
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X4 HEIHhE-BHEMIBF. (DS1, Model 1; 7 =
4(B))

BEFNVE, Fe PRS2 MIBRONF—FL—
~ 4336 CFDR TH 3 “Model 17 TH Y, DS1 %
AWTHESh AT A—FHER & = 203.31,
b, =1.1339x 1072, BLUb, =5.0151 x 1072 %
A3 (£1%22R) . K412, ¢ =1, ¢ =5,
3 = 25 BXWe, = 10D EDOHRBFY 7 b
=7 Rk CO(T,s) DEBERT. tOLX, A=
77.687 Th Y Z(A) = Z(77.687) ~ —14.512(< 0)
LY, BEBCE () SEAEIhBZEBbrS. =
T, Z(0) ~7.2868(>0) &V, TR METHERID
bWloTmF = IRA v VETORET A IR s
13%956.628 (B), BolE Y U —RE T 1340 72.082
(B), BICZnLZoBHFY 7 =T axt
C(T*, s*) 1347 1806.03 LHEE I 3.

7T BbhHYlc

SEFm LIEET Y I RER, FoU PRV B
BB ONAYF—RL— b FHEORETHZ Ltk »
T, 4 EERY#-o 7 SRGM LSOk« 72 SRGM %
WETHELNTED., £, AERETY V7R
FAAICEESNT, TR MIRPICRAET REROF =
VIURA L P EEB LT SRGM ~EHETH L
BTE B, 58I, RINHPERIESVEZF =Y
BA V PORBFEORERE LI, LYE R
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