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Abstract Cyclomatic complexity is used as a representative complexity metric in software maintenance. How-
ever, it does not always represent cognitive complexity. It is because cyclomatic complexity does not consider the
contents of the branch but only count the number of paths in the source code. For example, repeated if-statements
produce a high cyclomatic complexity value. Such structures are repetitions of simple instructions, which are not
complicated and do not have a negative impact on software maintenance. In this paper, we propose a method to
identify cognitive complexity by simplifying such repeated structures. We conducted a case study with open source
software systems to reveal the usefulness of the proposed method, and then we confirmed that the metrics values
with the proposed method had stronger correlation with human consideration.
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1: public Object getValoreIndirizzobenefattotrans(...) {

if Q) { ... ifOQ { ... ifO { .. ifO { ...

124: if (soggetto != null) {
128: else
129: {
130: ArrayIlterator iter = ...;
131: if (iter!=null && iter.size()>0) {
132: iter.reset();
133: IfIndirizzo recapito = ...;
134: if(...)
135: return ...;
136: else return null;
137: }
138: else
139: return null;
140: }
141: ¥
142: else return null;
}r1r}
189: }

(a) XA FOWOHEEEFFHA Y v R

1: public int getColumnIndex(final String sColumnName)
2: {
3: if (sColumnName.compareToIgnoreCase(...) == 0)
4: return NDX_TI_ID_TITOLO;
5: else if (sColumnName.compareToIgnoreCase(...) == 0)
6: return NDX_TI_ID_COMPAGNIA;
204: else if (sColumnName.compareToIgnoreCase(...) == 0)
205: return NDX_FI_DESC_FILIALE;
206: return -1;
207: }
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Fig.1 Examples of High Cyclomatic Complexities Methods
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public static int getColumnindex(...)

if(...)

return NDX_TI_ID_TITOLO;
elseif (...)

return NDX_TI_ID_COMPAGNIA;
elseif (...)

return NDX_TI_ID_NODO;
elseif (...)

return NDX_TI_ID_CAUSALE;

Hh

public static int getColumnindex(...)

i (..)
return NDX_TI_ID_TITOLO;
return -1;

}

;.Ise if (...)

T
return NDX_FI_DESC_FILIALE; 112D ES K

return-1; J
}
N Jr—Z1

71—2X3

71—X2

X2 [ 1(b) ®Y—Aa— NIk 2IR—ETEOTN
Fig.2 Proposed Method for Fig.1(b)

if ()4
state = X;
}elseif (...) {[
state =Y;
}else {
state = Z;

}

: assignment

X 3 else-if fiDZER

Fig.3 Transformation of else-if Statements
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comparator = new ObjectIdentifierComparator();
cb.schemaObjectProduced( this, "2.5.13.0", comparator );
comparator = new DnComparator();

cb.schemaObjectProduced( this, "2.5.13.1", comparator );
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if (null != storepass) {
cmd. createArg() .setValue( “ -storepass” );
cmd.createArg() .setValue(storepass);

}

if (null != storetype) {
cmd.createArg() .setValue( “ -storetype " );

cmd.createArg() .setValue(storetype) ;
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Table 2 Overview: UCI source code data sets
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Table 3 Target Metrics
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static public String regionNameByCode(

String country_code, String region_code) { public boolean equals(Object ob) {

ilf-(_ld!= null) {

if (country_code.equals("CA") == true) { } _ FFob T e=voim T
switch (region_code2) { if E‘t:tt:r_,:dfah:u") L
case 1: N ’
pame = AbeEr if (I_Id.equals(tob._Id)) {
reax; return false;
case 28: }
—— }else {
} = - if (tob._Id!= null) {
) R K252{EDcase3X return false;
iF{country.code.equalsTUS") == true) | }
switch (region_code?) { }
C———

if (_Class!=null) {
}

J. }

X
return name;

L =

(a) M A(a) CEENBA Y v | (b) W 5(b) IC&EFNBAY v K

9 FERLINT-# R LUIHEE
Fig.9 Examples of Repeated Structures
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