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Abstract

In this paper, we estimated the exact software defect density to build up a suitable model that is closely related to the
size of module in the probability model proposed by MD (Malaiya and Denton). To put it concretely, we predict that the
software defect density using some practical data sets that are the outcomes from the system test performed our three
projects for the types of distribution (exponential and geometric), per a unit of module, and the size of source line that
have been recommended by KLOC(kilo-line-of-code). Then, we make comparison between our proposed defect density

model and those examined real data.
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E 1. 2=ZEYo #E ololE(data set I) E 2 2ZESof 22T FHX|(data set I)
Table 1. Software defect data(data set ). Table 2. Estimation of the software fault density(data set |).
BE A7|(size) | No. of modules | Defect density
<1,000 1(0.70%) 30 Model D D: Ds
3,000 26(18.8%) 149/26=5.73 MD 1.78/KLOC | 0.87/KLOC | 1.52/KLOC
5,000 32(23.2%) 293/32=9.16 N
10,000 46(33.3%) 579/46-1259 | |Newton  |[28.2743/Module, 3.23/KLOCY & 2:2t51)
15,000 14(10.2%) 399/14=285 ..
>15000 19(13.8%) T12/19-4063 | |cmpirical 1.2/KLOC
. -
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size(line)

| —+—data set !l —#—data set | ——data set Il |

38 1. &=ZEgo 28 37| EX(data set |, I, 1IN
Fig. 1. Distribution of the software module size(data set I, It, I,

E 3 RE 37y AzeQof ZE ololEH (I
Table 3. Software defect data for a module size(ll/ll).

5 37 data set 1I data set I
(size) No. of modules Defect density No. of modules | Defect density
< 1,000 16(13.29%) 88/16=5.50 1(25%) 6.0(1.3%)
3,000 31(25.6%) 345/31=11.12 2(5.0%) 7.5(3.4%)
5,000 22(18.2%) 565/22=25.23 5(125%) 7.0(7.8%)
10,000 25(20.7%) 714/25=2856 10(25%) 11.3(25.3%)
15,000 10(8.30%) 404/10=40.4 4(10%) 15.75(14.1%)
>15,000 17(14.0%) 911/17=53.6 18(45%) 11.94(48.1%)
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SEZEaY L AN Qo At elEl o] B2X 25 I we AT kel FAE B
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Table 4. Estimation of the software fault density(i/I1}).
Data group| Model D De Ds
MD 1.14/KLOC 1.98/KLOC 211/KLOC
i Newton [27.352/Module, 1.93/KLOCI(H2A54)
empirical 207/KLOC
Model Dy Dy Ds
m MD 2.217/KLOC 1.285/KLOC | 0916/KLOC
Newton [10.536/Module, 0.459%/KLOC)(E A=44)
empirical ' 0.79/KLOC
E 5 2ZEJN 285 3 28 parameter FHX|
Table 5. Software modules and model parameters.
ter
Data set o pax;;ame . M s(Avg.) | Smax Sy N DAOC
1 1842 1010157 [1.06x10* [138 847 74325 11297510 406 [312x10™
il 940 00657 [57x10° 136 [14152  [294273 [23%5960 [315 [1.3x10™
m 421 00093 [435x10° [40 22944 {110,080 [917,818 191 [2.07x10™
s(Avg) : RES HF size, Smax ¢ A BE size, S AA 2E size M: BEF, N: 2@
D : A3 = (defect density), LOC : line of code, g=M/S T, a: FaAE b - AsheA S

AA Az2dod 2AH T g Aol & =g 3
N2 AAFE Qe 25 HgE et

dlo]8 1E(data group) IM-e FTTH(fiber to the
home) A4dE 93 /Mg 3354 A4 FuQl
OLT/ONU/ONT Alxel 7futols 4=2¢ dlolg|2 A
2¥o] AZEYo] FREE oF 92 Rl 407 HAZE
dol RE(C)S B2)z 749 Nadolt,

BE @ A7)(FR)E BT 294 oz dolH
IF(data group) I, el ®)& thak & Holo}, =3 B
¥ 9 37 A% (Mean Value)= 182871, 1,250 ¢l
F 109 fault7} 2AE = A2 FAHFHAG.

E 1, 390 938 #3538 BE9 228 #REOY 1
F2)o 2 LZEJo] AFEE FAE 129 29 2
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F5e ¢ F Utk =3 FA7]Y REIAVIEZESF
(module size distribution parameter)®] F3ZAIY
¢=0.0097(Gnu C library : c-219] 71%)& H&3l= 4
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D= /smgze"gs(a/s+b+cs).10'3'.s.ds (18)
1

5, 2TEdo A¥AE FHAE H& 2dEz &



2004 B8 HXIBEHI =X M 41 H TCH H 8 = 75
E 6 ZZESo ZFYTD Hm
Table 6. Compare of the software fault density. \[ ) . |
| “r . \‘
Another parameter(/KLOC) ®| ;
2 B -
Data set LS :
c=0 ¢=0.0097 £ 12:[ |
I 0312 0.246 ol—— ‘ }
II 0.130 0.829 e .
i—’——dataseﬂl i ditaset] —6— datasellIIJ}
m 0.207 0.392 ag 2. 2A21ISLOC) the| AZESof Z3tY T(data set |, I, )
Fig. 2. Source Line vs software fault density(data set |, II, Il)
E 7. ool OE o cist Metr oy Zaol
Table 7. Result of goodness-of-fit data(lll).
parameter estimation value
mean 6.4756
variance 3.02969
variance MLE 78472
variance of sample mean 0.182493
" " skewness(H =) : quartile skewness : kurtosis excess :
shape r
be Tepo ~1.33469 ~0.155598 1.46224
o}7} 9lom, tjekdlt el parameter FAol ozl W3} AL d3ddro FAAAE ATde dHE o=

9t A% 28 diolgd &3] Ad LZE
£ AYEA(static analysis)d A vmsf £ of
KLOC(kilo-line of code) B Z¥¥E =7} 2730} A% 2}
o] RolE AHgE HAY ol¢t FE Aoje EEY
2717k A23(1,000 2 o]shHE wl¢ & EESFT
B}l o] hE tFeA EEHY 9o HAg
ol g 7|9 Aol sttt ey #7A A
olElE EA3 Ay FyE T2AHE HAY AZE
do] 89 7] AAoe & Wiy} g AEA =
AT A BES AYEiE module size”t HAXWA
A% A= 4 Frlete %S WrhoR ot
a AXEY ol EAT(complexity)dl wel ZAjdx
7t #98 A2 dSH

%, A7 wEdA dAgez Aol FheH,
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L
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IFoRNH 2 e AES & & U
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A7t Sy AR BN o8 JleHe o
Z(interface)°] B AZEY] EZ(high complexity
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343 Aoz EAHAY vA] 2 # #Er)s
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(human-machine interface) 715 % 9%l
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