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Empirical Evaluation of Complexity Metrics for Object-Oriented Programs

Toshihiro Kamiya, Akira Beppu, Shinji Kusumoto, Katsuro Inoue(Osaka University)
and Yukio Mohri(Nihon Unisys Corporation)

Measuring software product and the development process is essential for improving software productivity

and quality. Software metrics are quantitative measures of software products and process. For example,

complexity metrics is used to evaluate the difficulty of the maintenance of the program. In order to evaluate

the complexity of object-oriented program, several complexity metrics have been proposed. Among them,

Chidamber and Kemerer's metrics are the most well-known metrics for object-oriented programs. Also, their

effectiveness for estimating the number of faults in a program has been evaluated empirically. However,

from the viewpoint of the management, it is more important to estimate the cost to fix the faults in the

program rather than the number of ones. This paper empirically evaluates the usefulness of Chidamber's

metrics by examining the relationship between the value of the metrics and the cost to fix the faults in the

program by using the data collected from actual software development processes. This paper also examines

how to apply the metrics to the programs most of which is developed by reusing the classes in the

class-library (framework).
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Table 1. Error classification

8 | Ee Bt AVEt
Kl 2 520 260
E2 8 450 56
E3 22 2000 91
E4 13 1355 104
E5 3 722 241
E6 3 36 12
E7 6 396 66
E8 5 470 94
E9 2 55 28
e 64| 6004 94
Ec: =5—#

Et: =5 — DS TEICEE L 7= BREI(

67\

AVEt; =7 —1 Y470 DEEICEL-k
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Table 2. Chidamber’s metrics, numbers of errors, and error fixing efforts

HERE | WMC CBO RFC LCOM | DIT Ec Et

tl 33 38 75 73 17 7 1124

t2 19 16 38 47 10 2 50

t3 22 21 58 46 14 5 315

t4 7 8 14 16 6 0 0

t5 19 17 41 47 10 2 390

t6 8 8 13 14 6 2 114

t7 19 17 40 47 10 3 21

t8 20 18 32 49 14 7 891

t9 8 9 16 13 6 0 0

t10 25 24 58 62 16 5 530

t11 21 18 52 52 12 8 576

t12 24 20 50 59 16 8 1005

t13 8 9 16 13 [ 1 60

t14 38 37 90 88 20 4 850

t15 22 20 55 55 12 3 154

t16 26 23 67 57 16 1 94

t17 11 10 24 11 6 1 90

t18 17 13 24 47 10 3 75

t19 8 9 15 13 6 1 25
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Table 3. Correlation coefficient between Chidamber’s metrics Table 5. Correlation coefficient between
and number of errors/error fixing efforts CBOo/RFCo and errors/error fixing efforts
WMC CBO RFC LCOM | DIT CBOo RFCo

Ec 0.62 0.58 0.54 0.65 0.68 Et 0.47 0.77

Et 0.72 0.74 0.63 0.70 0.77

% 4 CBOo & RFCo
Table 4. CBOo and RFCo

#WERE | CBOo RFCo Et

tl 8 31 1124
t2 3 17 50
t3 3 19 315
t4 0 9 0
t5 3 17 390
t6 0 9 114
t7 2 17 21
t8 0 24 891
t9 0 8 0
t10 2 24 530
t1l 1 19 576
t12 1 22 1005
t13 0 8 60
t14 3 35 850
t15 3 20 154
t16 3 24 94
t17 0 10 90
t18 0 16 75
t19 0 5 25




