iR

Huang(2005) ]l

SEZEF ]9

ol WE Al thsho] =2 H

e-mail:phk315@nsu.ac.kr

The Comparative Study of Software Optimal Release

Time Based on Record Value Statistics

Hee-Cheul Kim", Hyoung-Keun Park™
"Dept of Industrial Management Eng., Namseoul University
“Dept of Electronic Eng., Namseoul University

2 o
AP AL nxEo] AFEL Aste] HAYE AW F SR AmshE A7E Ageh
Aol vistel AFHYU 2xEgole AL AANAL 74 A Folw AmE Agol W
el Qi FHLFFE A WEAAL Lobd Aol JxsHn FYREE AHE FHA
RESS AYA LY BRHQ SHL P G| TREE o] 87 HH YEAlol Bd FAZ AA
amEG] 8F AL BEATL LEEAC] AL P F4 FHSS AL Av)E A 2zE

e [k

1. ME 2. 2F MEE I H|® HASHE TH WEAZ
sregol MEAN UE ATES oRE 3

al
NHPP (Non- Homogeneous Poisson Process) 238 A}-&-38}

o
s
td
ofk
=
o
o,
[
(m
>,
o
8

£
=
N
=
fd

aZEYo] o] dojdttal sk 7HY slellM A=A

ATH12341 oleld §3H(finite) 14 NHPPRHLS AZE  7b (oo +4] (% 25 FAZHMission time) 5t 4
A7k el ol glar i AA dAA = M= ZEYo Aol dojupA FE  FEQ

o] WA Feths HE ¥ BEolvh 1 Rz |z, )T thadt Zo] go] 4#A UrH14, 151
AR g AA GAME 2 o] By &
Atk Wb B A A= F-3(infinite) 117 NHPP & Rz, )=exp _/"’””A(T)(h)
e olgsted HA WEAI dE ZAE Abstarat — expl— {mlz+a,)—mlz, )}
gtek o] JEofel A= Musa-Okumoto?] 4> ¥obg A8
A F067] I 2a-vho] EP[78]E ol& WE web 21 ¥old AP ik A EE W

lol gk 24 5ol ofv] AFHAJL FHTAE o]gt o}l =2 S o] 83HH TS o] mHATH56

Ao tE A= Yang ¥ Xie(2000) <}
o) A7 AuH9,10L. & AellA= Rz |t)=
1
AstS AATFAY £4 A =% exp —g[ln(,\ue(ert)+1)—1n(/\09t+1)}
Aol HAd Jhsde] v FINYFE
BEXES AgA7Ied 28420 545 7t webA] LES o] WEAIRE 7,0 A ER = R 11) & FH
EE ol§% A MBI B FAL  doF Bk oS WAAS wEsok Akl 8)

- 659 -

AR A



(2.10)
b,

A
pul

A A

S

o ol

Al
o

Hg—;g

Ly

Am(Tﬂ]}f)
=

[e]

=1

o

TOP
p

L

(39) AN 7,3 7,

R .
FolZ(life cycle) E<hd

3z

Edo] gol

iz

onsE &

= 5
= 2
Q) i
_ e AR = ~ o
= H = H = %o - -
n e I =
« " oW o ToR s =
&~ od = i —_ ﬁ,_ _]r‘” e < ‘D| ~
% i Gl > L P S50 ok E
- fil —~
E M ) NG TR o =
5 do T X = 3k I% T — = Lomo W
B o g xr S X e ) L ~ X o X
— Il o____._ " Mr_l Ee Lf ToH s AT (m =< 1__/| =0 - ‘Ul q
L » Tomdd = S B P
& + ujr o H oo T ! Iy e o) o I " — & EE oR o
T £5 = wW y oS B K = » ToaL &
= \nw). ”(, H o & = ‘E|E i b s R N° = S wr o T TR =
S T T ¥ : 2 N S g BT oo .=
= gI< B 1ﬂr| T 3 = I I ol = =S NI o N my 2 M
1“ > % 20 umr_ e~ = = W ) = ul7| o o iy 4 o
s ow DA BT =5 2R S R B fooow
I = O Mg m P ww g 2 3 IR Mm e AV ' =
= = L i = =
& e W m Y o o > R = = of ® T %
= 5 Ea;e]Eé S § A = Ltﬂa<%>ﬁ] 2
4oo® WS GO = T s D B = e 1%
2] R N%%%ﬁ.%oﬁ @4 = Hf__onﬂ%%au SEREREE )
. —_ — iy ! < — m e a o
- ° g%ﬁéaemd. =) %ﬂmworwrmam < 2
™ — 90 = T ® A T W 0 Mur X @ B o I
SE N men s TP AT Z -
- N wwg aiTmalyﬂﬂ. -
R S o B o T WY v e N
- < ﬂlﬂﬁ@)ﬂ S Yo T =
%u iy = W oA 3 moﬂ 1,Dr| T ®o | o X B o
el S o —~
B ?%%y@ﬁﬂﬁ?@@ s w3
JJ o oo X o X o i ) o Q ~ 4 oQ
&~ ~o _L ol o ﬁi s +o ) o
\D & X A—l m . A —~ ﬁo 71_ A — 1_,Ar — —
= o o AF S SR e & o e 3 5
© s aouTLa@AﬂwmﬂAau FA 3 o o) o) M
= z P T N I oo i o T - T iy
% 3 urﬂow;fmomﬂﬁﬂoﬂgim R R o W%%%Hﬂ
| Rl b o R n = S < e 2
e L F RS R  me % w4 o,
= B = o wM M 5 ) g A,_# - = " %,_ 5 ~ . ojm e N M = n_lf m% <
o £ %urW T w X Sl %é E -~ 7 w2 ﬁooﬂoﬂ%
i s Mo ™ mﬂurmﬁuflmﬂriuh Sl i IR B X o ﬂd..%?i%
= & 1%%ﬂmuum%ﬁxog x| oy ok s 7 w N i mM_o%w‘ﬁ
T 3 m;ﬂawaooﬂﬁﬂﬁﬁl 57 £ 2N g oMngﬂmqa
o T :_ouff,mﬂ o 2 s B - = o £7 E_Lpﬁr].ﬂ
Eﬁ Il Eo Klle:n o, ,_ﬂu A_I Ho E#e ﬂo.% o q o AT < i 1\_)9 = O#E =~ i E_ ol m TS ﬂo
E@ s %frzﬁrw%yﬁrﬁiym Sle m O s ¢ = S Sl io_e1m0druo
e} © SGCI % = Wy _Mo o mon = ®O (- g Lol T X o= w XA o5 )
T T e T o %k dp X o= - g ooy )
e = raC N = o W ToH [ 0 R of
W R o W Wl = P N o= N o
5 wjﬂ>m,.7uwz;_ﬂ%zy Td T g N S
N %mﬂ%ﬂ@&ﬂamﬁ > = S ) R
FE S A B DA & e a5 i = ox T B
/\ f ! i = -
EUATorn_AI@.n_A]IL ) im@ ._Wu;o aﬂul;u:ix_;%
LT W ook s 5y 1%%m;a
R o o Vmﬂko_nmwo# Mo
_5 ° o K W O
N~ )T < . CryUY 1@
S ;OL — o
oF & o !
SR Mrm

7} o] fresrh

[e]

\=]

ate] o

)

(3347 Azt

- 660 -



20094 st=4st)|ES

In e, Blz) = nlna+nlng+(a—1) ilnml — B (34)

i=1
(B4 o §3te] otz AA) B3 Atk AP A
FAA 5, £ O ol T £ vk SerH5)

Bonp= — (35)

(64
n

el B E=FRoAs A (shape) R o7t 05, 15,
2(Rayleigh®3¥)¢1 792 Aesto] 224 v},

I
|

T,p= M (T, T},) (36)

(46) AN 7,3 7.5 QDA 2642 olgatul the
T g oA A% @ & ek

n B, = B[(e+ T,)" —(7,)°] (37)
(,—¢)aBTg ' +¢,=0 (3.8)

bl

o] el S27[16]7F Q18 117 7+A A7t A 5.(Failure
interval time data)& 54 Bl A%
A AEAIE wAstaAt gty o] Ame 1197945
AIRESTel 41 o] 3ol wAE  Apzoln] AAlshE Al

RS A fste] 4l Azl digk A4 HA-o] A
& =ojoF g3 111

FA B0l = AHE A4 (Arithmetic mean test) ¥ 2H&
gk FA HAALaplace trend test)5©o] At} o] AR A
Ak At (39 214 e A38Ad wgARte] St
gl w2} Ake Fito] 79 $7F FAE Hela glemw
A A2 Reliahility growth) 42 7K il [29 2]

o] BEets A AAY ARE HEZekA 29 (Factor)o] -2
9} 2x}olo)l EAEo 2 A4 H Reliability growth) &4
< vehia ek gk o] ARE olgdle] A Es)

AP A7 R Aol ol

O:

grol [3 1ol 2ok Atk

Arithmetic mean vs. i

2 30

20

Arthmetic mean

Laplace Factor vs. i

Leplace Factor

02

T
0 10

T
20 D @

(29 3] SEehs 4 34

7} el B4 F4g

Model

MLE

Log Poission
execution time

0=

0.020031 | A, =0.053067

a=0.

5(fixed) | [5=1.184583

Weibull a=1.

5(fixed) | [3=0.000989

a=2.0(fixed) | 3=8.25x10""

Model =N |AATEAD, )
issi T, = 518.419706
Log Poission | Zp 556.922319
execution time T}, = 556.922319
T,= 54
=0. R =z 3 2= o
=05 7 o | T8 H TS
T, =12.67358
Weibull | a=1.5| £ 106.5002
P 7 —106.5002
T, = 247.834
a=20|4 78315 20202.02
7, = 20202.02

[ 2104 ¢=5($), ¢

200($) 1E I ¢ =05($) o

3 7Rk AlzeEl AR 200041 7ke] T AT

+& 1501 Ro% 0.95(95%)E Fdste] A4 7]

o
=
ol o] ¥ (Bisection
A

method) & ARSI o]e]dh

AR 2713ks 108F 1000S, 38 FA(Tolerance for

width of interval)s= 107" & +

B SRS A A F
g olgsio] +4



x

N ]

ol

° 4

ol
LN
>,
=2
r o)
ot
i
2
Ll

B

oo X o (K B

fm o

49

3 ek A Agel
Agte] Aotk AAR WEY

N
bt
)
i
9
2
T

u)
tlo i
)

y o
:?1:
o
ro
£
k)
=
]

3
i
o,

>
fa

o ofl ol

=

Ir N rlr © fo
(& r2

ML
1%
2 Q& ok o Hl

ox

[1] Lawless, J. F(1981) “Statistical Models and Methods for
Lifetime Data” John Wiley&Sons, New York.

[2] H3H2000) “IrsinRtEE o835 NHPP AZEY]
o] Rgel gk A9, S FE B RS,
104 63, pp. 27-35.

[3] S. S Gokhale and K S. Trivedi, (1999), “A time/structure
based software reliahility nodd”, Amnals of  Software
Engineering. 8, pp. &5-121.

[4] 3= @2006) “Ag=3t A5 #E3xo] &g NHPP
Eglo] Al 2ol w3t A, Sl FE A3
=5, A1148 53, pp. 9-18.

(5] Musa, J. D and Okumoto, K(1984) “A Logarithmic
Poisson Execution Time Model for Software Reliability
Measurement”, Proc. the 7th Inter. Conf on Software
Engineering. pp. 230-238,

e

[6] 71TH7(1988)“Musa-Okumoto2] t4= ol A7
R 2% A HH AT FH4A
A, A26A 33, pp. 141-149.

[7] Almering, V. and Genuchten, M, V and Cloudt, G. and
Sonnemans, P. J. M.(2007) “ Using Software Reliability
Growth Models in Practice ”. IEEE SOFTWARE. pp.
82-88.

[8] Xie, M. and Homg, G. Y.(1999) “ Software release
time determination based on unbound NHPP model”.
Proceeding of the 24th International Conference on
Computers and Industrial Engineering. pp. 165-163.

[9] Yang, B. and Xie. M.(2000) “A study of operational
and testing reliability in software reliability analysis’.
RELIABILITY ENGINEERING & SYSTEM SAFETY,
Vol, 70, pp,323-329.

[10] Huang, C. Y.(2006) “Cost-Reliability-optimal release
policy for software reliability models incorporating

The journal of
Systems and software, Vol, 77, pp, 139-155.

[11] Kuwo, L. and Yang, T. Y. (1996) “Bayesian
Computation of Software Reliahility”, Journal of the
American Statistical Association, Vol.91, pp.763-773.

[12] 739, oA, A8 H(2005) “71&54t A L3P

improvements in testing efficiency,

7123 NHPP LEgo] Ao 3 A7, F=
F 2188 7= 30981273, pp.356-363.

[13] #83d, AdH, 0350007155k SAF 7=
@ 73 NHPP Sz Egol st A= gd e gl 2
A, AH, Bk =77, A7A3E, pp. 51-60.

[14] Pham, H. and Nordmann ,L. and Zhang, X (1999)
“A General mperfect-Software-Debugging Model with
S-Shaped Fault-Detection Rate”. IEEE ~ Trans. on
reliability, Vol, 48, No 2, pp, 169-175.

[15] Musa, J. D, Iamino, A, and Okumoto, K(1987)
“Software Reliahility: Measurement, Prediction, Application”.
McGraw Hill, New York.

[16] K Kanoun , J. C. Laprie (1996). Handbook of
Software  Reliahility Engineering, MRLyu, Editor,
chapter Trend Analysis. McGraw-Hill New York, NY,
pp. 401-437.

[17]1 132 (2008) “Log-Logistic £X X2 <73 A=
Edo] HAuEAl7]o] @t vudT”, = HFEA

R3] =5, A13U7E, pp. 1-9.

- 662 -



