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ABSTRACT

Software metrics provide effective methods for characterizing software. Metrics have traditionally been
composed through the definition of an equation, but this approach restricted within a full understanding of
every interrelationships among the parameters. This paper use fuzzy logic system that is capable of uniformly
approximating any nonlinear function and applying cognitive psychology theory. First of all, we extract multiple
regression equation from the factors of 12 software complexity metrics collected from Java programs. We apply
cognitive psychology theory in program volume factor, and then measure program volume complexity to
execute fuzzy learning. This approach is sound, thus serving as the groundwork for further exploration into the

analysis and design of software metrics.
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<Table 3> Result of regression analysis using
stepwise method analysis
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WMC | 1074 0.145 15.335
NOPM | 1861 0.078 259
NOCB | 1207 0027 2639
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SLoc | 21m 0615 13.257
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{Fig. 2] The structure of a MISO fuzzy logic system as the type of neural network
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<Table 4> Result value of regression equation and fuzzy system

Prog. Metrics Result
No. SLOC NOPM NOCB NIM WMC Regression Fuzzy
1 312 47 32 196 196 1256317993 2545.794189
2 252 7 13 164 102 994.856995 2068.736328
3 235 46 17 131 122 866.554016 2050911621
4 349 15 18 125 137 1160911011 1928.970459
5 230 33 18 75 95 767.999023 1608.666870
6 182 40 11 36 118 702.629028 1149.566162
7 121 25 23 106 61 510.677002 1074.481445
8 134 13 19 106 66 537.901978 957.671936
9 112 18 15 66 60 449.826996 714131592
10 115 23 16 48 59 431.527008 711.057678
11 166 20 11 21 41 472.514008 640.224854
12 73 27 16 84 47 371036987 631.487732
13 29 12 16 76 48 380.272003 568.917419
14 88 18 11 55 48 338.475006 482630737
15 70 14 14 62 46 323.191986 413.564850
16 91 20 1 27 38 329.681000 349.380402
17 61 25 5 45 41 287.704987 327.242371
18 57 18 8 14 32 231.445999 199.320511
19 43 10 11 2 29 192.485001 160.558716
20 33 6 18 40 16 179.634003 139.787155
21 24 12 13 17 17 124.191002 96.194283
22 21 13 7 19 16 117.156998 77.989021
23 17 13 7 10 14 98.796997 59.386250
24 24 13 4 6 14 104.867996 58.634781
25 17 11 7 10 14 97.147003 55033142
26 23 11 3 5 13 99.892998 48.781731
27 8 5 9 6 7 52.186001 27.759098
28 17 3 5 2 7 61.629002 25877260
29 5 4 3 2 4 30.660999 11.183234
30 9 1 3 0 1 35.887001 10072245
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<Table 7> Result 2 of regression equation and fuzzy model
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Prog. Metrics Result

No. SLOC NOPM NOCB NIM WMC Regression Fuzzy

25 17 11 7 10 14 97.147003 55.033142

26 23 11 3 5 13 99.892998 48.781731
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<Table 5> Description statistics of result

(12

Mean Max Min
Regression | 230.0564 1317.311035 7.789000
Fuzzy 310.3212 2545.794189 1.200639
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[Fig. 3] Correlation between regression equation and
fuzzy model

<H 6> SIAHAD THA| 2Eof Z1t 1
<Table 6> Result 1 of regression equation and fuzzy model

Prog. Metrics Result

No. SLOC NOPM NOCB NIM WMC Regression Fuzzy
10 115 23 16 48 59 431.527008 711.057678
11 166 20 11 27 41 472.514008 640.224854
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@ SLOC HE & A UnA Fx go] B
F 2 3%
SLOC Az Q1A A7 olgg HEye 9
50 o] ©7] 7199 FAlmE, Ty
119 SLOC &% zo] TZ1d 109) SLOC
Az gEG & 94 A9 HA FJil &3

SLOC 3=E A9g te Az gEo] 2 o
A Al S3AT z2aY 259 279 Ax
FEo L L /NT Qoug =27 25
9} 270] & BERT g 7HAA gk

@ SLOC HZ 3} NOPM T Zo] FA|w

NOCB, NIM, WMC H%T 3to] & A%

<H 8 HAD} HA AAEIC) 21} 8
<Table 8> Result 3 of regression equation and fuzzy model

Prog. Metrics Result
No. SLOC NOPM NOCB NIM WMC Regression Fuzzy
27 8 5 9 7 52.186001 27.759098
28 17 3 5 2 7 61.629002 25.877260
<H 9> 3IHAID HA NAES Filt 4
<Table 9> Result 4 of regression equation and fuzzy model
Prog. Metrics Result
No. SLOC NOPM NOCB NIM WMC Regression Fuzzy
15 70 14 14 62 46 323.191986 413.564850
16 91 20 7 27 38 329.681000 349.380402
<H 10> 3lHAI HA NAEC| 21t 5
<Table 10> Result 5 of regression equation and fuzzy model
Prog. Metrics Result
No. SLOC NOPM NOCB NIM WMC Regression Fuzzy
3 235 46 17 131 122 866.554016 2050911621
4 349 15 18 125 137 1160911011 1928.970459

=2 F& /A HXT =239 109 f2
AT e B Z2IY 119 JE PgER
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T ZE3Y 100] ¥R & EIA= e 7
AA Ak

@ SLOC HE & Za NOPM H: ghe 24
ul NOCB, WMC, NIM 9] ko] & #AS$

@ SLOC H= e }xn WMC 3T e 24
o} NOPM, NOCB, NIM &% Zro] & A%
SLOC #H= gto] ©7] 719¢] $AZ MAsA
9 S0RT 2E Afole A7 gl & 9%E
Zz) 23tk w3 T2 259 26, 277} 289]

z239 155 FAYGN 71 & uFe 3}
A3k SLOC F{x9} NOPM &7l T2
I8t Ay 2203 159 e Az fPE
o] BF =2 169 FE FERT I OA
olde] WA Fgel 317 wiEel] 3j72¢]
AFge g HA A2HdgMe Z2aY 15
7} AR g8 BRE 38 VXA "ok

SLOC, NOCB, WMC A% o] Zx|qt
NOPM, NIM Hx gro] & 7%
SAYME 374 Hx go] =7 s
Z2aY 49 BEATL 34 JelgAd, #%)
Al&"X NOPM 3xw @7 7199 3
F2 7& A3 #HA JEE B
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7o F ZEadxelds d dA olid]
o]z} Qlet. o] Apol7k L2 4] SLOC,
NOCB, WMC #Hx gEo] BZTd v
gkt 37) e ==Y 39 EJRr}
A et

olgel AREC) 94 AP BAEE & VI
EAE Loluy) Slate] AFETHSY walTgo] A
H2 aadse E4 M B4E Al <k
1] JERIQITE 94 47 oleg Fgsa w7
H5g FYsle] BUYES 24F 2} HA
g8 Qo ARG ASAA WA EL VEE
g 9t AL 2 5 Yok 2AA} vaske 9 o
L o] Bsitky Yrla] 2RE A9 Holy
se A5

<HE 11> = Aoj TSt 20 BET )
<Table 11> Evaluation of degree of satisfaction
about two equation

Mean Max Min
Regression 59.5% 68.6% 54.1%
Fuzzy 86.2% 94.1% 71.7%

AR Fggol ALSE Sy dloly Fol Alolz7t
2 zZeg0] 100 SLOC ¢)8te] e 1dxc} &
QA BAZ ol VFS <E 1250] B Al
27} & zeagde] o AeAe BhT 54 @
S50} o golAle A8 o 4 9tk

<H 12> HA NAZI0N Chst DI RS 2AMt
<Table 12> Result of degree of satisfaction per size
about fuzzy system

Mean Max Min
> 100 SLOC 82.5% 92.5% 75%
< 100 SLOC 87% 94.4% 78.3%

6. 28

B =RdAe #HA FHE Aol uhyg 0|43ty
Java T2 EF EXEE Y 5 Qe =2d
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