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Optimal Software Release Problems with Life-Cycle
Distribution and Discount Rate

SHIGERU YAaMADA, Mitsuniro Kimura,T Eii TERAUE! and Suungt Osakil

It is necessary for a software development manager to investigate the progress of each
phase of the development process from the view points of many management factors such
as quality, delivery time, cost, and so on. In particular, it is very important to determine
the time when to stop the testing and deliver the software product to the user. Such a de-
cision-making problem is called an optimal software release problem, and several research-
ers have treated this problem in which the optimal software release time is determined
both by minimizing a total expected software cost and achieving a software reliability ob-
jective. In this paper, we discuss optimal software release problems based on cost and
reliability criteria, as one of applications of software reliability growth models to control-
ing the testing phase 'of software development. Especially, we describe the variation of
life-cycle duration of a software system as a probability distribution and take into account
of the present value of the total expected software cost.
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Table 1 The optimum release time based on exponential software
reliability growth model (1)

AETHE, EEBOY 7 o TEHR
DFXPIRTHOW LS —REH

(a=0.

001, #=100, ¢=10, ¢,=1.0).

KB 57 —% (DIF, DS-1 &iEss)

EHOT, HETRLALARESE  OC N
KESCY 7 b9 2T7OBEY ) —2 1 58.40  85.58  100.93  114.96 132.67  145.80
ﬁ:ﬁﬂg@;ﬁdﬁﬁj%ﬂ?? DS-1 {2 Ohba!® 5 28.40 55.58 70.94 84.96 102.68 115.80
BB LI b DT (b v} (=1, 2, -, 10 15.48  42.66  58.02  72.04  89.76 102.88
19) OHTESZ LI TNG. CLIch 50 0 12.67  28.02  42.05  59.76 72.89
352 VS GE) THY, v 117 R 100 0 0 15.10  29.12  46.84 59.97
PR G E TICRR S RE T 5 — £ 2 MY b e TIERERE T IS <
¥Ths FhF—4%12 PLIEECIRTS By ) —REH (2)
Vr—vavy 7 by THLERSNIZEDT @;Laazmacan,%ﬂQ
55. Table 2 The optimum release time based on exponential
5.1 #EB¥EVI M2 7EBEREEF IO software reliability growth model (2)
Ba @ml&a:%&m:MQ%:N)
7, BEEV I MY L TEEEREEFMC

ESEADVTERYT S (3Bt se DN 0.0 0.0001  0.001 0.005 0.01
TG A —H a BLU b @1@?&%%?}32"3le 50 72,31 72.25  71.69  69.11 65.71
LOHET 5L, TNTH a=518.2 LU b= 60 72.91  72.83  72.09  68.72 64.30
0.5365x<107 &iE~7c. 22T, =1 &L T e 70 73.26  73.16  72.24 68.07 62.60
BEY s DEEEAIHLEHED, [FE1]iK 80 73.46  73.34  72.25  67.28 60.76
ESI BB ) —2BAOEERLICRYT. C 90 73.58  73.43  12.17  66.39 58.80
NEDAR D5 X — 2 OERZENNEa X M 100 73.65  73.49 72,04  65.45 56.76
ERMBTCENTEE. T, RAOTEL S 150 73.75  73.49  71.16  60.43 45.77
N354 734 7 VORERDIROEPREESE 200 73.76  73.40  70.17 55.15 33.12
CEERE, BIUEHBIROMEE, +hih pu= 300 73.76  73.20  68.18  43.88 0
100, 0=10, %L @=0.001 & Lz, 20& &, 400 73.76  73.01  66.17  30.84 0

500 73.76  72.81  64.14  13.25 0

HKANICEHEZ SN D ¥ DEIZ 7=0.9167 &75
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BEU a=0.001 £943. 20L&Eax MREHEREC
LBBB) Y —ABAIE1 XY Tc.=T72.04 TH
5. 22T, FRIMET%, EAKHE z=1.0 (@A)
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Fig. 1 The optimum software release time with cost and
reliability requirements
(exponential software reliability growth model).
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(@¢=0.001, £=100, 0=10, ¢,=1.0)
Table 3 The optimum release time based on modified exponential
software reliability growth model (1)
(@¢=0.001, 2#=100, 0=10, ¢;=1.0).

INHRBRBRAT 7 —% a BEh
£ 513.2 B XU538.3 &7, Th
LDEMIR ML cofer DEEETT
BlcOERELUTREY ) — XREHOD
ZELTHENZbDEEILNS. T
NoD0T EDS, FAIILREICETS

636'2 2 5 10 20 50 100
1 59.76 96.25 125.36  162.48  220.16 265.00
5 28.16 57.47 76.06 96.02 130.03 165.53
10 7.62 43.32 60.39 77.61 104.06 130.60
50 0 12.49 28.08 68.11 62.52 78.80
100 o 0 14.96 29.24 47.97 62.77




Vol.

=

Table 4 The optimum release time based on modified ex-
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4 BERBEY 7 by = TEEEREET VICESS
BB Y ) - RER (2)
)]

(c,==1.o, €2=20.0, ¢s=10.0, 7;::10)

ponential software reliability growth model (2)

(c1==1.0, €:=20.0, ¢s=10.0, {?::10).
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Fig. 2 The optimum software release time with cost and reliability
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