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Empirical evaluation of the dynamic complexity metrics for Java

Motoyasu Takeharaf, Toshihiro Kamiyat, Shinji Kusumotof, Katsuro Inqueﬂ;
and Yukio Mohrix .

TGraduate School of Engineering Science, Osaka University
1-3 Machikaneyama-cho, Toyonaka, Osaka 560-8531, Japan
Phone: +81-6-6850-6571 Fax: +81-6-6850-6574
{Graduate School of Inforamtion Science, Nara Institute of Science and Technology,
«Nihon Unisys Corporation
E-mail: takehara@ics.es.osaka-u.ac.jp

Abstract

In order to evaluate complexity of object-oriented software, many metrics have been proposed.
Most of them are aimed to evaluate the static complexity. Nowadays, it is widely noticed the
importance to evaluate dynamic complexity of the object-oriented software. Yacoub et al.
proposed the dynamic complexity metrics for object-oriented software. However, they only
compared the differences between their metrics and the conventional static complexity metrics
about their properties from the definition. From the practical point of view, it is necessary to
evaluate the relationship among the metrics and the several properties (e.g. number of faults)
of the software development. This paper empirically evaluates the usefulness of the Yacoub’s
metrics using the data collected from actual object-oriented software development.
Key words Object-oriented development, Complexity, Metrics, Java, Empirical evaluation
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EXELS 22TV, DOV AT ATEREIT 72 & 212,
INHLD2OD7 5 RALFBREDHREDY 52, B0,
FIFRDOBREZ FF>7 T A TOEIZEDRBREIZR DD &
DIEETMTALERDLS.

5.3 MOFBEHAN)IREDES

SEOERTIE, CBO & DOHELZITo7=R, Micbike
IREFIA MY 7 ARBRESRTWAS., izl k 422k
VI APREIN T D NEHTFTTNL.

Briand 5%, 122027 72 c L dizd LT, 7 TR T
REINTVWBRAY Yy RadBrFAdDRAY v Fa(#EL<
EZEINTWS, b L FA—"—F 1 FEnTna) %
FEOHILTCY, ZDXIRAY v FORA U Z %2 ITE S
& DR THh D MM(Method-Method interaction) %
EHELTVD [2]. F7e, Lee bi3, 3IHOBERICL-TE
BT ENTAMD Y T AORVUH SR AY v ROFTE
B &3 % ICP(the Information Flow-Based Coupling) %
EJELTWD 8. BIZ, Lidl, HBITFADAY v K
T, D7 FANEDXDOETERENS MPC(Message
Passing Coupling) ZE# L TV5 [9]. Hitz bix, 75 2
ATV FOBBROMELEELTWS. CLC(Class
Level Coupling) 1%, BARY A 7 VicBIT A7 5 2Dk
FRMREEH L, OLC(Object Level Coupling) i+ F4THF
DATV =7 MEEDIREBZRTH 5 [6).

ZOEDIT, HARFHFHIA N 7 ARBESHTVS,
IRLSHC Y, HEHETHRANZ RFC 82 MY 720 1
DTHD. BHA NI I REZNODHHRA N 7 2%k
BLT, COLIRATHENHT, Y085 2ATHE
B W RO LERSH D, B A Y 7 2T
TERWE D RES BN A N Y 7 RTHAITERIT,
FEHRRbOL2D. Fi, #0724 MY 7 2 &R
THIELICEST, SRBARA N 7 R RAT Bi5E
20 D%, ZORRIL, B A MY 2 A0KBICLE
AThs.

Institute of Electronics, Infornmation, and Conmunication Engi neers

5.4 75 XM Error-Proneness O L1l

—RENZT 7V r— 3 v DRERIMET B & 2, 1
DDAN)ZADHERND 0D DIFBHFEHTIERL,
BEDOA N VR EADETHEMT A EBMLETHS.
SEIDERTIE, B2 MY 7 X, BHA N 7 X% Fh
EN1I2TOEALUTIE LD, EEOANY 2 X524
PECHE L TRALERSH D, b CEHTS - & T,
AN 7 2D RMEE T2 2 L NERETH S . F
%, &)69*'7’X&::1:‘3~7b§ﬁf£‘§”éi)>bf£b\7b=%?”?ﬁ'ﬁ‘
DHEE LT, a VAT v 7 BRI % B T- RN E
FENTVS B)[7]. ZOFERHD I T AT T — N FE
TEMEIPETRTDE XD, EERDOA N 7 R Li5m
LUCHAL, ST 25ETHS. Xk [7] T, b
DAY ZRZEHA R Y 7 ZAUAMER ISR T AT
B, BA N ABEED 1 DIIMA B LT, =5 —
TRHOBERERTHEE2 OGNS, BER EFETHITHE
FEIROHBOEMI LRy, 7Y r— 3 DR
5, BEHIZLEMNOEEZILNS.

6 F&&

AL TH, Yacoub HOBELAAT V= ME@Y
7 hU =TT DEEMEE A N Y 2 ROF Iz o
TOERIFIMEIT 072, EROFER, Chidamber & D&
BIA R 7 2L OMOMBERIZHE Y &< 2L, B
BHES LIZR2BAOEMSZTMLTVD = & BRER
T& 7.

RiwXix, EROFMHEROBE L RoTWND., 4%,
KREG| & EITY, BICHEHAREHGA T2 TETHS.

BEE AT, B 11 EEEREE Y R M
EBIRK, JCBER A RBERHIE (A)(12780220) D BIEL
EZITTND,

25 3Rk

(1] Briand L. C., Daly J. and Wust J.: “A Unified
Framework for Coupling Measurement in Object-
Oriented Systems” IEEE Transaction on Software
Engineering, Vol. 25, No. 1, pp. 91-121 (1999).

[2] Briand L. C., Devanbu P. and Melo W. L.,
An Investigation into Coupling Measures for C++,”
Proceedings of the 19th International Conference
on Software Engineering(ICSE97), Boston, pp. 412-
421(1997).

[3] Basili V. R., Briand L. C. and Melo W. L.: “A Val-
idation of Object-Oriented Design metrics as Qual-

NI | -El ectronic Library Service



Institute of

El ectronics, Information, and Conmuni cati on Engi neers

ity Indicators,” IEEE Transaction on Software Engi-
neering, Vol. 20, No. 22, pp. 751-761(1996).

Chidamber S. R. and Kemerer C. F.: “A Metrics
Suite for Object Oriented Design”, IEEE Trans. on
Software Eng., Vol. 20, No. 6, pp. 476-493 (1994).

Hitz M., and Montazeri B.: “Measuring Product At-
tributes of Object-Qriented Systems”, Proceedings
of the 5-th European Software Engineertng Confer-
ence(ESEC’95). Barcelona, Spain: Lecture Notes in
Computer Science 989, Springer-Verlag, pp. 124-136
(1995).

Hitz M., and Montazeri B.: “Measuring Coupling
and Cohesion in Object-Oriented Systems”, Pro-
ceedings of International Symposium on Applied
Corporate Computing, Monterrey, Mexico, (1995).

Kamiya T., Kusumoto S. and Inoue K.: * Pre-
diction of Fault-proness at Early Phase in Object-
Oriented Development”, The Second IEEE Inter-
national Symposium on Object-Oriented Real-time
Distributed Computing (ISORC’99), Saint Malo,
pp.253-258 (1999).

Lee, Y., Liang B. and Wu'S.: “Measuring the Cou-
pling and Cohesion of an Object-Oriented Program
Based on Information Flow,” Proceedings of Inter-

" national Conference on Software Qually, Maribor,

[10]

Slovenia (1995).

Li, W. and Henry S.: “Object Oriented Metrics that
predict Maintainability”, Journal of Systems and
Software, Vol. 23, No.2, pp. 111-122 (1993).

Yacoub S., Ammar H. and Robinson T.: “Dynamic
Metrics for Object Oriented Designs”, Proceedings
of the Sixth International Symposium on Software
Metrics (METRICS99), Boca Raton, Florida USA,
pp. 50-61 (1999).

NI | -El ectronic Library Service



