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Abstract

It is generally said that code clone is a factor to make software maintenance difficult. A code clone is the
set of code portions in source files that are identical or similar to another. If we make some changes in such
a code portion, it might be necessary to apply the same changes in its clones. A code clone introduced by
‘copy-and-paste ' reusing tends to have gaps because the developer often modifies the code portion after
pasting. This paper proposes a new method to detect clones including gaps. In a case study, we confirm
the efficiency of the method.
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Reused by ‘copy-and-paste’

i

If (a > b) It (> j) It (i >j) It (> j) If (i > j)
{ { { { {

/I comment /I comment i=i/['2; /I cogpment /I congment
b++; j+ I/ comment i=0; =i+ 1,
a=1; i=0; o D i=0;

} } i=0; }

}

Exact clone Parameterized clone Gapped clope
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Fig.1 Classification of code clones
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Table 1 Detected Ng-clones that are longer than 2

NgOoQoQo oooo oo
1D X Y oo0
cl 1-3 1-3 “ABC”
c2 2-4 6-8 “BCD”
c3 2-4(10-12| “BCD”
c4 5-6 [11-12 “cD”
c5 5-7 7-9 “CDE”
c6 7-11| 4-8 | “EFBCD”
c7 9-11|10- 12| “BCD”

(0000000000000 0000000000000  “6
-87 0060000000 8000000000O0000O)

// for each NG-clone
for (i = 0; i < ngCloneTotalCount; i++){
NgClone ci = sortedNgCloneDB.get (i);
// search connection targets
for (j = i; j < ngCloneTotalCount; j++){
NgClone cj = sortedNgCloneDB.get(j);
// if NG-clone ci and cj are near
dx = distance(ci.codeInX, cj.codeInX);
dy = distance(ci.codeInY, cj.codeInY);
if (((0 <= dx) && (dx < threshold2)) &&
((0 <= dy) && (dy < threshold2))){
// create new gap information
Gap newGap = new Gap(ci, cj);
gapDB. add (newGap) ;
}
else{
// optimization
if (distance(c.codeInX, d.codeInY) >= threshold2)
break; // goto next i’s loop
}
}
}
// Function "distance(x, y)" computes the
// difference from end position of code portion x
// to start position of code portion y.
// The result may be zero or minus when x and y

// are overlapping or when y appears ahead of x.
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Fig.3 Gap identification algorithm
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Table 2 Gap location

oooo
gooo 1D X Y oogd
gl 4 4-6 3
g2 4 4-10 7
g3 4-6 - 3
g4 4-8 | 4-9 6
g5 - 9-10 2
g6 5-8 9 4
g7 8 - 1
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Fig.5 Scatter plot with filtering
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