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Abstract

To develop high quality software, quality control plan is required about fault correction that is
latent within software. We should describe fault correction profile properly for this. The tank and
pipe model performs complex processes to calculate fault that is remove and escapes. Also, we have
to know in which phase the faults were inserted, removed and escaped and know the fault
detection rate at any phases. To simplify such complex process, this paper presented model to fault
filtering concept. Presented model has advantage that can describe fault more shortly because need
not to consider whether was involved in fault that escaped fault is inserted at any step at free
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step. Also, presented effort estimating model that do fetters in function of fault removal quality
and productivity measure and is required in fault detection.

» Keywords :  Defect Filtering, Tank and Pipe Model, Quality Planning, Defect Removal
Effectiveness, Defect Removal Efficiency

l. A

T

Qizos sxEgole] Yol Y BE AL 4

e
ob
2

xﬂﬂﬂ WA ARE T FAE e gk tirEe @

AN, et e AlY Aolz)e] nRHAS ), Il 28 ==2nt et A
i AR BAIE ARG WEATAG A% ARS A
YoM At o|So] e A NP s FHe  ATEeo] FAS Adsm Belsy] e 2ol &
A1) webd, AF FRAEL 3] e 2 ZEol AHT AASE AL olsslelolt gtk 2

A 2 HEE 24 A =8, 23 A7 A Elele A AT AA FA2 Jones[Blo] AR 2™ 19 =29t

7b B ashd o) HelHE ol &s] AxEde] F24AY AY  =F E¥(Tank and Pipe Modelol 71¥Fste] Boehml6]

< FHst Ao &2 4 Stk o] Aletst OOQUALMO (COnstructive ~ QUALIty
axEdold] A4dE 23 5 S8y Aside AlFe]  MOdeDZ A%E & 3Uth[7]

TS A3 AdEo] dash, 2YAA =8 Ak A]

Ag TRaker 1o e W AT 2 e i
A ARIZ A Bl dhd wR oz 2ot £U vl
ZMEE Qg A JN 2eln 2 B A
de] IR A 0 me el A g T //
424 T 240] o= BN AE 2HAAE et \\/mM
o 2 AR WA S8 Aol Bt me of 21, el B o8 ol 2 oY
23S HeA AARE AF ) wo] Blx] g v © Fig. 1. Defect Model based on Tank and Pipe Model
A2 Eoise 24 58 AEsed U B89 342

LA 24, A9 29 SAIE FHEHA AxEC]
ol FdEd 9= ﬂ’ﬁa g G@AFE ARt
ojF ol == dASAM HES A AN =i
OH AAA. &, STAR 232 a7ARY £4 gAdAM
2o FHH STARE B4 HEREH AlAtsto] st

E.% H7H] FREE E GAEA ] AES AR Al

Aok @ik, olol wls) 2% e S BRI AATE 2
Hol ol ol ARIEIEZE B Besl glem,
Q1o)e] WAlo 2 o) e o4 WAl Esie A% o]
WA AAE AR TeigezA vlS Tsle]
#go] Fssick, el A7 BEY Tl w3

Y3 AARE dAE B8] westA ke, AA=E oo N -
AR Fo} AEEA g1 L AR =I8lE 24 45 A B A T

22t AARAS SFAANA f2 F98 F 27 2
A3} FYG PHOE oF BN FES AFAHeIA
=8g 53 AAg

e A ok B4 B9S2k gk
w =wd WA, 24 gEy 7k 239 g 24 A
3 AA GAE BEs] AAsta, AAEE 2T mujshe
e 1o A AR 5 e 28e Al lﬁiﬂ‘r 0101"1,
1 2% Y 29
zl;g:glr A(B/K]-/\-] ;dj]. :‘,:7]. opd ojuist =3 ’

3}
wele 9% 5 2l Util~ mm.

I

25}



A ZEY A 7 228 =8 24 2d 103

15
A F=ax Size! Y E=ax Size’ < [ [ =25 (Effort

i

=1
ect Injected, DI)

Multiplier)ell 719t} 4+4d 25 (Def o of
3 2 (D9 Zdg Ak w8 (T HlE xhe
COCOMO (9]¢l A2)=|ef Qict.
D[_; = D[RBascli'ncj < Size" @
A71A jE STARY BAA, QFARREATHA|, A A o}
FYAACIL DRy, ;S A AUE (Defect Injected

Rate) 2 Q7ARHEA] @Al= 5/KDSI (Thousands of Delivered
Source Instructions), AAGAE 25/KDSL, IHGA=
15/KDSI, LA AIE 15/KDSIolH). o] 2o 23E] 4
PE ARl tisk 34 g2 2 Q= ARHET 9714, 97
Al je STARRES WA, AAGA S} IHYEAR BRE,

a;e A QAF  (Quality Adjustment  Factor)=
22
H DIR— driver ©|t},
i=1
DI, =a; X DI, < QAF,
=a, X DIR, | ;X Size" X QAF, )

Chulani[7]1& COQUALMOS] AZEfJe] 23 YE o
Z 2R 4 QL ARG A O 4 Qs 448
294 o

Ly, = a; % Size” X QAF, 3)

)

2. 28 A Mk

A AA A=(Metric)oll ek A+t 3 19 ARSI

Y A M=
Table 1. Defect Removal Metrics

= [ =u= 3o
Jalote=} Defect removel Number of defects detected at phase i
Sahal4) efficiency(DRE) Number of defects actually present in phase i
Walion Verification Defects found by the process
Effectiveness(V Defects presented to the process
tal B Presented (i) = Injected (i) + escaped (i— 1)
Defect removal
Westfall effectiveness Defects removed during a development phase
[11] Defect latant in the product at that phase
(or Efficiency)
Weller Defect removed (i)
212 Effectiveness Defect Injected(i) + Defect Escaped(i — 1)

Defects removes in the stage *100%
Defects present at stage entry °

Ro/i3 Process Yield

Jose,

Anju9:} Defect Removal removed at phase i ]
Efficiency(DRE escaped Trom phase i — I +injected during phase 1
Pillail13] )
K Defect el Number of defects removed
[14] Efﬂdemy(DRE) Number of defects inserted during a particular stage
Kochl15] Defect removal Number of defectsremoved in phase i ©100%

Number of defects existing at phase i

yieldDRY)

T | SNy AT =l
Weller . _Defect removed(i)
212 Eificiency Effort expended(i)

Kochlt Defect removal
5 efficiency(DRE)

Number of defects removed in phase i
Effort expended in phase i

Weller[2,12]9}  Thakur[16]=  EffectivenessE
HAE (Quality Metric)Z EfficiencyS  AAHA
(Productivity Metric)g} Aolatgdtt 19 FAHT 7
BS AHEY Effectiveness (VE 13], DRE 23)]), Yield
(DRY 13], Process Yield 13))¢} Efficiency (DRE 43))
T Aolgt §ol2 ARt itk olg 8" BolE
Weller[2,12]¢}  Thakur[16]¢]  “gejol]  7]¥ksle]  DRE
(Defect Removal — Effectiveness)Z  FYA71aL 0|5
DRE, =} 317} 542 H=o] Ho] HE-5 AHHER detected(]
3]), founded (18])2} removed(63)E =5 removedZ SIA|A
43 4= ek 53 existing(13)), presented(23]), latent(13])
9} inserted(13))E escaped + injected(23)) /N doE 348}
W FAHEE A WE F9" F 4

FHAHE (DRE;I) = Defect Removal Effectiveness

D o
TR

_ Defect removed (i) )
Defect Injected (i) + Defect Escaped(i—1)

Ay Axs Weller[2,12]19F Thakur[16]7F Aojgh
ule} o] DRE (Defect Removal Efficiency)® &
% slew, ol DREZ s A ()= wAF,
AIHE(DRE,) = Defect Removal Efficiency
_ Defect removed(i)

"~ Effort expended(i) ©)

3 Z2H HAH =™

31 oS Ui Tlet 2

Royl3l& &9 =3 23 7|gkste] 24 44 &
Sl QAR B4, Al 29 DAl s A
o] fZdll FA=E & AN FYEE HES) A
AXEX AR AA E3E B3 AA=e AL 1™
4l #& (Chain YieldZ 3149 & dokar A
o714, 82 Royl3]e] Process Yield T Koch[15]¢]
DRYZ Ak

>

r

I
L o o

z!
E
=4
2



104

Journal of The Korea Society of Computer and Information June 2012

QTAE EH
1 i S, (1T 1LY 2 H=T1(1-F 1(L-Y 2)(1-73)
AR A EEEE 294
- Yield (Y1) Yield (Y2) ?——> Yield (Y3) P "
11%Y1 1131-Y1)*Y2 11A-YI)QA-Y2)*Y3
AR 484 A AR AE A AR A4 A A
K =11(1 - Chain Yield)

Chain Yield = Y1 *Y2(1-Y1)*Y3(1-¥2)

j_al 2 o:rLA |-7dx40| 01 HJH x.[|7.| jl_Pg
Fig. 2. Chained Removal Process for Requirements Defects

a9 29 A & 7N AAEE AW = 19 302
AT = Ak 471N = AYE (njected) 2H 7 RS
AAE (Removed) 2% 47, F+ =33 (Escaped) 23 42
oujate, Y& & (Yieldolth

A7|E AZEd0] AHEFy
zdof yMksla ok o2 QFANEA
3 (O, d9AE UD, T3
(ST), £FAF (AT), 9 (OP) L& &

r

ni
5

B g

Ere Ere Erp Erp Err Errr Erst

AR
Ao

(274K A7)
Rpe=1p

E pe=1 (1= Y gg)

Y e

Rpp=E g Ypp=1g(1=Y ) - Yy
Epp=F (1= Y pp) =1 (1= Y pp)(1= ¥ pp)
Ruc=E gy Yipe=Tp(1=Y ppd(1=Y )+ Ve
Ep=E (1= Y =T 1= Y p )0 =Y p)(1— Y 1)
Rpgp=FEgc Ypr=Ip(01=Y gp)(1=Y )1 =Y ) * Y prp
Er=E jcU1=Y ) =T (1= Y o)1= Y 1))A =Y ;) (1= Y 1)
Rpsr=E g+ Y psr=1 (1= Y o)1= Y gp) (1= Y g o) (1= ¥ ) = ¥ sy
E gsr = Em(l

=TIp(1- YRR)(l Yip) (A=Y g1 =Y ) (1= Y pgp)
o Y 0= Y4 7 a0 ¥ )= Vs ¥

(A 2]
Rpp=1,-Yp

E pp=1,1-Y ;)

Rpe=Epp Ype=I1p(1=Ypp) - ¥pe

Ep=FE A=Y ,0)=1,1-Y ;) )(1—Y p0)

Rpr=Epc Ypr=1p0=Y pp)1=Y 50 - Ypp

Epp=E pc(1=Y p) =1 1= pp) (1= Y po)(1 =¥ pyp)
Rpsr=E pr = Y psr=1 p(1= Y pp) (1= Y po) (1= Y pyp) - ¥ psr
E psr=E pir(1= Y psp) =1 1= ¥ pp) (1= ¥ po)(A1= ¥ pp) (1= Y ps)

R pop=E psr* Y pop=1p(1 =Y pp))(1 =Y p )1 =Y p (1= Y pp) © ¥ pop
(29 24]

1.-=300

Ree=1c"Yee

Eoc=1:(1-Y)

Rep=Ecc Yor=1c0=Y ) Yer

Eor=E (=Y ) =T (1= Y o)A~ Y )

Resr=Ecr Yesr=1c(1=Y o )A=Y gp) - ¥Veor
Er=Eqr(1-Y ) =1 1-Y 1= Y o) (1= Y o5p)
Reop=E s Yeor=1c(1=Y o)=Y o)1= Y cor) = ¥ op

T8 3 ol 201 7[HKsH 24 Aelnt M 2 s
Fig. 3. Analysis of Defect Insert and Removal Model based

on Chain Yield
Roy[3]9] Qs 7lWk 2dS A8 239, a7,
Ao} TFEA AN ASIE AX Zzto] 4 TAlollx] A A
e IS Bl DoARle 785 Akt 19 34 79t
o AAHE 2383 =shks 23S Altsior 4FH o o
o} gt AR 5B AN 5 Yk F, o BAL HE]
S Bkl Sl AR AFlo] 34 Tlol 2ot

G AAGEA, $EE RIS BT Dojof s B4
S 2t Sltk AAIZ AAE Ao o= TAldA AYEo]
Wt o3

A} AYDRE dupEd AANZ S 9
0] ot} o] Hth= o= @Al AH AHo] AAS
REA7E ofE} doje] QAN B w, AF71A] dol =
ARG FolA drivd gol AASAE P Bt o544 &
44 &9

32 Z3 ZEE g 7[Ht 2

Jalote$} Sahaldle 23 49} o] QTARHEAM A7
o} IFEANA Ao AYEa 7 BAle] AES} AIFTA
oA Aol AAL = 713kl AA 7—‘%# zrerstA) Axk
39tk 714 DRE = Roy[317} AQKet & Vol s g
o, AY 24 FE 2 71599 Aok



A ZEY A 7 228 =8 24 2d 105

2E A 23 HAH ZEHH 2 HH 2B HA

(B1+II2*DRE2

T1*DRE1 (E2+1I3*DRE3

T2 4 2™ Alint o
Fig. 4. Defect Insert and Removal

o] mde Ax TEY (Defect Filtering) 7|Ho=z A
e 4 itk Ad gHYold AXEAE MEske B
oA Q9] & BAE V1EeE T uf 17 59} 2ol o]A
AN AAER] 3 =3¢ Aol A e DAl
A5EM, o] BAE APske Aol AdE AXH et
o & AN ZESRE (Latent, L) 2%o] Hoh &
AX e HES} A S AXWA gREo] AART
ol sl A4S v AR 23jske 08 RYsidtt

2, (HA QAN REShe 24 & Le i — 1A 9
NN AARA @3l =3 AX 5 E_ | +i WA DAl
| A% 4 L7F Aok L o] AR ol oSl HEAIE 7
o] FAH=S DRE, & 3 A" BH + R7F A
SHIL AASA B2 2R F E< i+1 YAR =93tk

Tjeesa T bise U

4

Escaped From phase : Ei
Escaped from previous |::> 1 | =Li- L#DREq
phase  En DEEqn =Li{1 DREq)
Li=Eu+k
RemovedIn phase
R, = Ei1 +L*DREw
=Li *DREq

a2l 5 2y 2

Fig. 5. Defect Filtering

AF7HA AT E bk} o] A AT AA &g =Y
glo] it AFE Royl3le] 29 37 Jalote®} Sahal4]9]
I 40A & & AdRo] AE Tl A o] AAEEA
gk SAI7E HEe] iR gl ¢ UnislE RYT A
AlEA] AL Qivk mEbA MM E A4 48 7id 719to]
oid AH He{d /el 7eket dvisle A AA Zdz
HEo] 24 AAd) A5 H¥(EE HE)E A §

o FAAY Bds AAgHE

. 28 ZEE 7iYg 718 F2A

24

Jor

1. 28 252 7ig 7|8 otetEl ERA S 2E

Jalote®} Sahal4]7} Aeker m2dlo)] 7]utka)
A el AR AT AR @2 o 2o 7E
Ak

U 1e7A 24, AA9 IgdAlIE A=
e AFS B9, T A2 FEARYAR 72
o, TG 7AAE nete] 2H AU} A7l he 4
715 AA3

718 21AE, A3 Axo] AUEA Betk

9 7Pl Jal aARE B4, AAIgE =9 BAlelA
25 A AAZ BEh, DHAERE LGEATIA
23 AA @]l WA Jalotedt Sahaldle] AIQE
a4 RN GAE ¢, LJE I, L, =E _,+1, DRE,
DRE,, 2 X¥spd lele] dA|el o] g, A9} =)
A v 2 60l YA & 29 Zo] BHHEh

DREwr DREgqr DREqr DREar DREgpp
DREpst  DREpar  DREpor

}

N T =T TR TS

(a) 7HE B 2 MRt M =2

Ti= Size * DIR:
Ei=Li-R:
j@ DREq =Li- Li*DREaw
En DREw _ =Li(1DREgy)

Eavimi ooy | st 4 | S R VIR CH
FON = L= I S (LY
Li=BEu+k \j\l
Ri=Li*DREg
Efforti =Fi * DREpeiy
(b) FHLz} HET | Fli=l= T
Ei=Li—-Fi
DREqy =Li- L#DREqs
TS . =Li(IDEEa) .,
i1 G| | it A ;i+1ﬂﬂﬂ 'F_Uﬂi
D AEAE) | IOAE)

Ri=Li *DREqs
Efforti=Fi *DEREpa

(© Azt 2T
T2l 6 T Z2E At Mo 28
Fig. 6. Defect Insert and Removal Model based on Phases



106 Journal of The Korea Society of Computer and Information June 2012

I 2 ZE TR NS B LEElE Mpjet Eul 2

Table 2 Generalized Removal and Escaped  Number  of
Defects based on Defect Filtering Concept
Z2H 7=
=] ThE 2y A 2 ol 23
L) (R,) (E)

QFAEHZE R Iy Ly DRE; | Ly(1— DRE,p)
A ZE D Ept+1p | Lp+ DRE,, | Ly(1— DRE,)
g ZE () Ep+1Iy| Lew DRE,. | L(1— DRE,)
Cie| Al (UD Eq Lyr+ DRE, ;7| Lyr(1— DRE,;;7)
&AM Eyr | Ly DRE | L{1— DRE,;)
AIAEL AR (ST) Err Lgp+ DRE g7 | Lgy(1— DRE57)
22IA[E (AT) Eg  |Lyp+ DRE, ¢| Lys(1— DRE, ;)
24 0P Eur | Lop+ DREop| Lop(1— DRE,;p)

20 71EPE 4] (6)2 Bde fed 4= 9t

I,=Size*DIR ;, DRE ;=
_ =1L,E; =0\ ;_1o ..
L, E,.,1+],.(1,24’1j o) =128
E,=L,(1-DRE y,), R,=L »DRE

a(i)

R;
DRE 0= Efort Effort =R »DRE , (6)
0 BN MMM HET Iyt EWp2| w3 5
24

azEge] S At BsP] At 24 Al
Aol 27 4SS, B AR ol WEL A 48
S (S 189 & s} Bk TeEt DRE, S}
b RS olme A% Holn A thE A
£ 595 g gink meb $712 e 7hge AN g,
VY slusoz e ] AgEss axeg
51 9k AE] WEEe) AAPoRN 27
& s, ol e 2SS dh )
d%sted Bas A7 DRE,E A0
bk A% mold:
V9 41 DRESE DREjE 95 3e= B, WA
o e e e § Felel BAME 2TEdel)
2} Bame] ARl FUF g 2Tk

[7H4 dlell 7wtsted Q) 2Re = f(DIR), AA4E
s f

k.

Effort;=L; « f(DRE,;) + f(DRE,;) = R; + f(DRE,;)(7)

DRE,;), DRE,, % 383t £38 =8 toJHe & 3
oA AXEFTE o714 P8 3l PAskE HoEE
Walton[10]¢] dlo|E}E Aeig 4= gl).

E3 DRE,,% DRE,; 2R SRS 48 12 ofjofg
Table 3. Quality Planning Effort Data for DRE' 5 and DRE

orr,,  [F2NE] BA | 32 | o BRI
o« E | ZE | e | A |AE] AR AR
Jalote et al[4] 7/Page | 10/Page | Kloc | 8Kloc | - | 4Klec | -
Card[17] 000 | 045 | 050 | 0% | - | 075 | -
Criscione et _ _
ang 000 | 004 | 01t | 030 |040
Walton(10] 070 | 060 | 060 | 045 |030| 020 | -
Westfall11] 063 | 060 | 0% | 060 | - | - | -
Foyl3] - 03 | 055 | 050 | - | - | -
Jose et al[13] 067 | 051 073 [ 08 | -| - |-
Longstreet[19] 015 | 030 | 020 |05 | -| - |-
eFARH il | TP | il | S5 | ARE| 52
PREw |"ae | 2e | 2 | X8 | Nl | AB | A
Jalote et alld] _ _
(Hrs% ] 20 7 | 24 |8 334
Walton[10] _
(Hr/Dofect 15 | 31 | 48 | 728 | 1084 | 1750
Walton[10¢] dloElE ol8ste] ©A <Qldlxd] upe

DRE, ¢t DRE, ;& FqsPd 19 73} 2tk 42| Hlo]
Elol] tjal 3|ARAS Fdstd A 2 4 (9)F (9)
AA= e A
J(DRE,;)) =— 1.074111* — 2.5429 11 + 73.0000 ®)
J(DRE,;) = 1.0828¢™%1 (©)

DREq(s)
080

DRE,, = 0.0107PI2 - 0.0264P! + 0.7300
R?=0.9765

0.00

2 o = Ehg, &5 44
= Y g & =
“g’%wéé/i)g o Sz TE ) TR g Ay ®

PI (Phase Index)

(@) E& Az g

==

i
ok



A4 Yy g 7d 223 107

j}\)ﬁ:

DREP(i)
20,00
mm,,(,J = 1.0828e0 4651
= 0.9883

15.00

10.00

5,00

0.00

e et sz Aok
\?4}@$y ’f/sx(e) EEEPS */"/5,((4) é‘*/g@ gy o

HH

=

2+ B4

2N

rg:

2 EFre 33

= A% Effort,= Al

*4
a3
]:l

PI (Phase Index)
(b) AR A Fl
T2 7. 28 MP{Qt ZIHEl ZRInE A HE Sl
Fig. 7. Quality and Productivity Metric Function for Defect
Removal

Iv. 22 "7}

AHEY = £ ks

wekE A AA =9 484 st R %a ok
DRE, ;)

| B9} L, Aol 7}%}@ %3 D

ato] 7
Aol A 2] Al 2117%54%
ok
ol oA 19 8% o] DRE, ()& AXE 5= ok &
99] 9] =% Alite] 7%—0%@

2d ds

Fee) 5o AAGH Coefficient of determination, %)
H 4 ZH THRA Aot MRl B 2 et £ 3
Table 4. The Total Number of Remova Defects and Effort
for Each Phase
ot el Zd & HA 2™ 5
=
o |2 | 2o [EHR [ A =2 2ol [ s [ 2=
SN BAZE | ZE | ZE | AE A | AE [AE T
17 | 150 | 40 | 0 0 |20|a|2s| - | 100 5%
g | 0| %| @ 0 3[62|374] - | 39| - |5
1o | 50 | 977 |28] 413 ez || o4t |18 B | - | -
i | 16| 29| 4 0 | 2] 3 15 -] 0
W | || w| 3 |0 4 - 6
, e
FSani — —
o3 QTR | A | 2 | el | SE AR = | oy
TF | sazie | ze | Ze | A | A | A | aE |TC
[101 150 310 | 480 | 728 | 1064 | 1750 - -

150 400 800

DRE# =000 DRE:p=250550 =045 DREx¢ = 450900 = 050
DREsur = 225150 =050

DREr = 169225 =0.751

DREqop = 5656 =100

DRE#=000 DREp =384=004 DREc=1621141=011
DREqT=3741245=030

DRET =349537.4=0.40

DRExop = 526852 5=100

N
DREqn =541 /1202=0.45
DREqr = 198 /661 =0.30
DREst = 93 /463 = 020

DREg =413/590 =070
DREp =687 /1145=060
DREqc = 1804 /3006 =060

DRER =10HE=083 DREw=2135=060  DREx =30K5=055

DREn=

DREgor =10M0 =100
1505 =060

DREg = 22/34 = 0647

DREp =40/78 =0513 DREsc=130M79=07%  DREwe =6%6 =100

DREyT =439 =0.7¢
J8l 8 1,1t R,ZFE| DRE;, HM
Fig. 8. Computation of DRE ;) from I; and R;

2 gyt 450 ghe Syua) o8 AEe ¥
B} mz)e) 0a1e) gto g yehgs, 37 os) A

T WE HES AAE o ARASY ol 255
e FARN] HAW 2L w2 M)y 918 7]

=1
=& gl Aot

Effortr =413715 =620 Hrs
Effort o =687 * 3.1 = 2130 Hrs
Effort ¢ =1804 * 480 = 8659 Hrs

Effortur = 541 %728 = 3938 Hrs
Effortr =198 *10.64 =2107 Hrs
Effortsr = 93 *17.50 =1628 Hrs

T8l 9. DRE, 25| Effort; 7t
Fig. 9. Computation of Effort; from DRE,



108 Journal of The Korea Society of Computer and Information June 2012

Rde] FHes Adsty] 3, Briand et all20]]
23 MMRE(Mean Magnitude of Relative Error)%}
Conte et al[21]$} Fenton[22]9] Pred(025)% ﬂ%ﬁ}
Aok 2o A s Wrksk= MMRES 212 ghold
How FL HUJS & F Uk Pred<025)h @]%EJ *
o] MRE7} A&+ 25% WHel = 7/AE ongich
Conte et al.[21]%} Fenton[22] MMRE < 0.20(254 o]&ho
A S-S dSshe BdE A 7%’3}13%, Pred(0.25)7}
% oY W £ oSrdZ = =g

ARAAA FYE =8-S T 4 7)«1 Hog A=
tlolElE F83 Ay} d& mdle] J52 i 59 A
ok Egh Pred(020)0 ofs A5 dlolEote] HAAE 1
10e] AAEFSAT

AtE AHAA =9 4 2de Conte et all21]o]
Aokt MMRE < 0.258} Pred(0.25) = 75% 9] 71&F 252 ot
Z3it) mebA, A2 AZE o] APEA] AN RS
Bt ARAA =l gt A AYE Bt @A
g}yﬂ ZAJ sk e 9s 740]1:}

r:l.l

_XL

5 ZEMDI-Y 7 DY ds

Table 5 Performence of Defect Removal Effort  Estimated
Model
el Z2EAT MMRE(%) Pred(0.25)
0.9899 13.7633 1.0000 (100%)
&0
o
= 128 ° °
%i 0.0m
z = .
-1250
[s]
-05,00
PRETAES 2 anBWogan® g

PI (Phaze Index)

2110, A= e oI ER
Fig. 10. The Prediction Error for Actual Data

U 3% AR

AzEgole) 2HE ALTANN A3 AANA 2
W RE ¥ AAE BEA71A) 2o 2AE A3 mE
e S8 e 4 Sl SEEAol B4 A
8ol Ao 2A Fuelel L0

ol
-

m‘ilﬂ

of qJole] wAlelA WAL WA o ke WA
SjsHe ARE AW At ol Bl A9E 2
HIAE Qolof s}, o] Aol thal A WA 2H A
agol Fuslel Exjshs AR AN, web,
T IR AT AR B
£ AIQ Fdld o= Ao 1
o] Q1)) Bl AAHAL =
groax vl$ o o 4%
sgich. = o] el Futse] dlojel
A4e B4 FAHES) 24 A7) 208
L f;%oﬂ 7ukslel Aol sost g
F gl 29 AN P AE mue
A 25 vBE ne £aHeE Add o
=2 3gth

JE R R Fav] AnsE weg
ol 484 dolEls ies] Hash 23
AABAE FS9T, web) 35 ke FARE
A ov«'ﬂ HlolElE S3ske] Quiae Fawe) 2 A
e A7E SR 5ol

ji

o

i

™o
ro
>
=2
r
X,

4
e
K

o L ]I)'
HJ[O o
© 1w 7 A
50% IR
‘IF
ok
i)

z fo o

F-Yl
E
>

2

1

B
o

= g
e o2

o o
oz H A _{; 1
o o )
2 ox o O Yo, ook > opid O WogQ

>

Bk
!

tne

[11 M C K Yang, and A. Chao,
methods stopping
rules for software testing”, IEEE Trans. on
Reliability, Vol. 44, pp. 315-321, 199%.

"Comparisons of
in reliability estimation and

[21 E. Weller, "Defect Management in Development
and Test”, International Conference on Software
Testing, Analysis & Review, San Jose, CA,
1999.

[3] D. M. Roy, "Synergy of Review Techniques from
PSPSM) to  Formal  Inspections”,  SEPG
Conference, Phoeniz, AZ, 2002.

[4] P. Jalote and A. Saha, "Optimization of Quality

Control Tasks in a Software Development
Process”, Department of Computer Science and
Engineering, Indian Institute of  Technology,
Kanpur, India, 2002.

[B] C Jones "Programming Defect Reroval”, Proceedings,

GUIDE 40, 197%.



109

(6]

(7]

(8

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

B. W. Boeham, "Software Engineering Economics”,
Prentice-Hall, 1981.

S.  D.  Chulani "COQUALMO(COnstructive
QUALity MOdel): A Software Defect Density
Prediction Model”, Project Control for Software
Quality, Shaker Publishing, 1999.

S. D. Chulani "Modeling Software
Introduction”, USC - Center of
Engineering, 1998.
B. Boehm, B. Clark, E. Horowitz, R. Modachy,
R. Shelby, and C. Westland, "The COCOMO 2.0

Defect

Software

Software Cost Estimation Model”, USC  Center
for Software Engineering, 199%.
T. Walton, "Quality Plamming for Software

Development”, Alcatel Networks, 2003.

L. Westfall, "Defect Removal Effectiveness”,
Linda Westfall, 199%.
E. F  Weller, "Inspection Data Analysis”,

Software Technology Transition, 2003.

A Jose, N K Anju, and S. K Pillai "Closed
Loop Defect Removal Model Using Statistical
Process  Control”, = Magazines &
American Society for Quality, 2000.
UKSMA, "Quality Standards Defect Measurement
Manual”, United Kingdom  Software  Metrics
Association, 2000.

A. S. Koch, "Software Quality Data”,
Process, Inc., 2003.

D Thekr, “Defect Reoval Efficiency”, http/wwwigecks
withHlogs net/dthakur/archive’ 004/ 07/06/ 617 a5

D. N Card, "Managing Software Quality with
Defects”, The of Defense
Engineering, 2003.

M. Criscione, J.
"Predicting  Software
SMASM Conference, 2001.

D. Longstreet, "Test Cases &  Defects”,
http://www. ifpug.com/Articles/defects.htm

L C Briand, K E Elmam, D. Suwmann, L
Wieczork, and K D. Maxwell "An Assessment
and Comparison of Common Software Cost
Estimation Modeling  Techniques”,  International

Journals,

ASK

Journal Software

Ferree, and D. Porter,

Errors  and  Defects”,

[21]

[22]

Software Engineering Research
Technical Report, ISERN-98-27, 1998,
S. Conte, H E. Dunsmore and V. Y. Shen,

and Models”,

Network,

"Software  Engineering  Metrics
Benjamin/Cummings., 1936.

N. E Fenton and S. L. Pfleeger,
Metrics:
International Thomson Computer Press, 1997.

"Software
A Rigorous and Practical Approach”,

IR |

0| 4 2 (Sang-Un, Lee)

19BA~1B : =T &
g (3D
199719979« sk A
Bl (A1)
1998320011 g
B3t} (FAh)
20084 AL=oE AFESE)
AQ7AL
0420072 : =5 Lt o

EhSES T

Ag Tk et
FRethst Wepslelo]
B} s

D ATEge] ZRAE P

LZESS] AP

2007.378A -

AR 8 BARE, 2mE
ol A=g, A7, 7
2344, Tk Sueks
e-mail . sulee@gwnu.ackr



WWwWWw.KcCi.go.kr



