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Category Name Description
Code Complexity | COMP McCabes cyclomatic complexity
1 NOA Number of arguments
1 VDEC  Number of variables declared
1l VREF  Number of vanables referenced
1 NOS Number of statements
1 NEXP  Number of expressions
1 MDN Method, Maximuem depth of nesting
1 HLTH  Haistead length of method
} HVOC Halstead vocabulary of method
1 HVOL Halstead volume
1 HDIF Halstead difficulty to implement a method
1 HEFF  Halstead effor to implement a method
4 TDN Total depth of nesting
1l CAST  Number of class casts
1 LOOP  Number of loops (for.while)
1 NOPR  Total number of operators
L NAND Total number of operands
4 HBUG  Halstead prediction of number of bugs
1 NLOC  Number of lines of code
Modularity 1 CREF  Number of classes referenced
1 XMET  External methods called by the method
J LMET  Local methods calied by the method
1 EXCR  Number of exceptions referenced by the method
J EXCT  Number of exceptions thrown by the method
MOD Number of modiliers
Documentation 1T NOC Number of comments
1+ NOCL  Number of comment lines

TABLE I: Software Quality Metrics

Halstead M) O R
nyARL—2DFEFEH

Ny A RSURDFEFELL

Ny ARL—2DEHDEET
Ny ARSURDEHDOEE
HLTH:N; + N,

HVOC:ny +n,

HVOL: HLTH log, HVOC

HDIF: 1 x N2
2 nz
HEFF: HDIF x HVOL

2
HEFF3
3000

HBUG:




RERFE R




A XRERIDFER

XMET(2148) - [ vierzzie) -
mon(1648) - N method Type vDeczoos) - [ .
£ LvET(1505) - [ — Toneo72) -
3 - Ede s |
£ excrer) - N .. o
Excr(15¢8) - st =
CREF(1734) - NExreze) -
0 25 50 75 100 NAND10s) - [ oot
Projects £ wonposs) - cn.,m::’e
2 rooreesn - Non-Clones
Flg. 5: Wilcoxon Rank-Sum test: stacked bar chart comparing cloned and non m)_ R, |
cloned methods.The Vertical-axis shows the Modularity metrics along with the number i
(in parenthesis) of subject projects that showed significant difference between cloned iz -
and non cloned methods (p<0.05, r=>0.1). HEFFzies) - [
Hote(1o6s) -
HBuGzz06) - [
RQ2DEER coupizris -
casTiens o
0 25 75 100

gg_

Method Type

woouren

o
=
)
=

NOC(2059) - Fig. 4: Wilcoxon Rank-Sum test: stacked bar chart comparing cloned and non
: | ) ) . cloned methods.The Vertical-axis shows the Complexity metrics along with the number
0 25 50 75 100 (in parenthesis) of subject projects that showed significant difference between cloned
Projects and non cloned methods (p<<0.05, r=0.1).
Fig. 6: Wilcoxon Rank-Sum test: stacked bar chart comparing cloned and non RQIODFER
cloned methods.The Vertical-axis shows the Documentation metrics along with the v N — RNV | S L \
number (in parenthesis) of subject projects that showed significant difference between aﬁl’_ /) 'i?';' b JFO))_(IN JORMEY LUME
cloned and non cloned methods (p<0.05, r>0.1) #RL=-7OC I DEHERLTLNS

B A O—2 THOAYIED AR H R ALY
LUWMEZRLE-TOC MO EHERLTLNS

RQ2DFER




A DERE

OFNFNDTAUTHFTH/A—AYYREFSISTHLAYYRDESL
zEahtEd

OL’JEI—‘/%‘/“JF‘O) NOSO) P RAE [T FSTHLAYYRELERT20%/NE
\

oggfé}:&é%%’é[ﬁ%i@“éf:&)I:T&‘T@xh'wxﬁn\los(jw)%z)
—EOMbelo'éNoshfsowi%é‘, 10/50=0.2

OELSIINOSHEEERET A=-OICHEEEIRETILEZALS



OSTEI|->1-15&

xmeT(1550) - [
o Moo(iedn) -
£ LMET(1669) - [
2 excr(1671) -
ExcR(1484) -
.

CREF(2006) -

Method Type

I ciones

. Non-Clones

1

0 25 5 75 100
Projects

Fig. 8: Wilcoxon Rank-Sum test: stacked bar chart comparing cloned and non
cloned methods.The Vertical-axis shows the normalized Modularity metrics along with
the number (in parenthesis) of subject projects that showed significant difference
between cloned and non cloned methods (p<0.05, r=0.1).
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Fig. 9: Wilcoxon Rank-Sum test: stacked bar chart comparing cloned and non
cloned methods. The Vertical-axis shows the normalized Documentation metrics along
with the number (in parenthesis) of subject projects that showed significant difference

between cloned and non cloned methods (p<0.03, r=0.1).
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Fig. 7: Wilcoxon Rank-Sum test: stacked bar chart comparing cloned and non
cloned methods. The Vertical-axis shows the normalized Complexity metrics along with
the number (in parenthesis) of subject projects that showed significant difference
between cloned and non cloned methods (p<0.05, r=>0.1).
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Fig. 11: Fitted regression lines for cloned and non cloned methods showing average

difference between their XMET values. The vertical-axis shows the XMET metric
values and the horizontal-axis shows the size of the methods as measured using NOS
metric,
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Fig. 13: Regression: stacked bar chart comparing cloned and non cloned
methods.The Vertical-axis shows the Modularity metrics along with the number (in
parenthesis) of subject projects that showed significant difference between cloned and
non cloned methods (p<0.05, r>0.1).
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Fig. 14: Regression: stacked bar charl comparing cloned and non cloned
methods. The Vertical-axis shows the Documentation metrics along with the number (in
parenthesis) of subject projects that showed significant difference between cloned and
non cloned methods (p<0.05, r=0.1).
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Fig. 12: Regression: stacked bar chart comparing cloned and non cloned
methods.The Vertical-axis shows the Complexity metrics along with the number (in
parenthesis) of subject projects that showed significant difference between cloned and
non cloned methods (p<<0.05, r=>0.1).
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