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Figure 3: An example clone genealogy
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Clone Fragment 1, Revision 1349 Clone Fragment 1, Revision 1350
public SortedSet getBuiltininputFormats() { public SortedSet getBuiltininputFormats() {
SortedSet result = new TreeSet(); Change SortedSet result = new TreeSet();
| for (Iterator i = this.formats.values().iterator(); i.hasNext(); ) { for (Iterator i = this formats.iterator(); i.hasNext(); ) {
ImportFormat format = (ImportFormat)i.next(); A ImportFormat format = (ImportFormat)i.next();
if {{format.getisCustomimporter()) { if {format.getisCustomimporter()) {
result.add(format); result.add(format);

] }

} }

return result; return result;

} }

The change in Clone Fragment 1 in the commit operation that was applied on Revision 1349

Clone Fragment2, Revision 1349 Clone Fragment2, Revision1350
public SortedSet getCustomimportFormats() { | public SortedSet getCustomimportFormats() {
SortedSet result = new TreeSet(); Change SortedSet result = new TreeSet();
| for (Iterator i = this.formats.values().iterator(); i.hasNext(); ) { | for (lterator i = this formats.iterator(); i.hasNext{); ) {
ImportFormat format = (ImportFormat)i.next(); ey ImportFormat format = (ImportFormat)i.next();
if (format.getisCustomimporter()) { if (format.getisCustomimporter{)) {
result.add(format); result.add(format);

} }

} }

return result; return result;

} }

The change in Clone Fragment 2 in the commit operation that was applied on Revision 1349

Fig. 2. The figure shows a similarity preserving co-change of two clone fragments (Clone Fragment 1, iand Clone Fragment 2) in the commit operation which
was applied on revision 1349 of our subject system Jabref. The commit operation that was applied on revision 1349 is a bug-fix commit. The commit message
says ‘JabRef 2.0: fixed some Bugs'. We provide the snapshots of the two clone fragments in two revisions, 1349 and 1350, and highlight the differences between
the snapshots. From the figure it is clear that the two clone fragments contained the same bug, and the fragments were changed in the same way for fixing
the bug. This bug is a propagated bug, because the clone fragments evolved by followmg the first bug-propagation pattemn defined in Section IV, We see that
the difference between the two clone fragments lies in the condition part of the if-statemenr. Clone Fragment 1 contains a NOT operator (!) which is absent in
Clone Fragment 2. 1 3 / 23
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TABLE 1I. SUBIJECT SYSTEMS

Systems Lang. | Domains LLR Revs
jEdit Java Text Editor 191,804 4000
Freecol Java Game 91.626 1950
Carol Java Game 25.001 1700
Jabref Java Reference Management 45,515 1545

LLE = LOC in the Last Revision

Revs = No. of Revisions
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TABLE IIL STATISTICS REGARDING BUG PROPAGATION IN DIFFERENT CLONE-TYPES

Type 1 Type 2 Type 3
Systems CF BC BCF BPCP | BPCF CF BC BCF BPCP | BPCF CF BC BCF BPCP | BPCF
Carol 415 8 31 1 2 211 8 32 2 4 682 22 134 130 39
Freecol 239 7 14 2 4 162 10 12 2 4 752 46 107 15 25
jEdit 7398 37 73 0 0 399 10 20 1 2 2688 42 184 4 8
Jabref 483 6 8 1] 0 228 6 14 0 0 1363 23 3 1 2

CF = Total number of distinct clone fragments (i.e., clone genealogies) of a particular clone-type that were created during the whole period of evolution.
BC = Total number of bug-fix commits that affected clone fragments of a particular clone-type.

BCF = Total number of distinct clone fragments of a particular clone-type that experienced bug-fix commits (i.e., that experenced bug-fixes).

BPCP = Total number of distinct clone-pairs of a particular clone-type that evolved following a bug propagation pattern.

BPCF = Total number of distinct clone fragments of a particular clone-type that were evolved in the bug-propagation clone-pairs.
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0o Percentage of Type 1 clones that were involved with bug propaga-

tion with respect to all Type 1 clones
tion with respect to all Type 2 clones

tion with respect to all Type 3 clones

(o Percentage of Type 1 clones that were involved with bug propaga-
0o Percentage of Type 2 clones that were involved with bug propaga- tion with respect to all Type 1 clones related to bug-fix

0o Percentage of Type 2 clones that were involved with bug propaga-
B W Percentage of Type 3 clones that were involved with bug propaga- tion with respect to all Type 2 clones related to bug-fix

In Percentage of Type 3 clones that were involved with bug propaga-
tion with respect to all Type 3 clones related to bug-fix
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Fig. 4. Percentage of clone fragments that were involved with bug propagation

Fig. 3. Percentage of clone fragments that were involved with bug propagation
with respect to all clone fragments considering each clone-type.
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TABLE IV STATISTICS REGARDING THE NUMBER OF PROPAGATED

BUGS IN DIFFERENT CLONE-TYFPES
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fragments of a particular clone-type.
BCFB = The mumber of bug-fix commits that indicate fixing of

a propagated bug.
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TABLE V. STATISTICS REGARDING THE NUMBER OF CLONE-PAIRS
FOLLOWING DIFFERENT BUG PROPAGATION PATTERNS
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FF = Number of clone pairs that followed the first pattern

@ﬁ*ﬁ%?ﬁﬁ PS = Number of clone pairs that followed the second pattern

B3 of clone- -pairs that followed the first bug-l:n'vr.paganlr.m pattern
with respect to all bug-propagation clone-pairs

[19% of clone- =pairs that followed the second bug-propagation

E OD% ({j:% ;h,'% n@jﬁ_\ :H:&/ \ pattern with respect to all bug-propagation clone-pairs
§— DFEE, BIDHFIEES
SHZ WD AELLEL7ZED

L2 8 & % & & & & & & & & & &
@14_(5']‘:1—3@@/{15‘15‘ﬁ‘ﬁ‘ﬁ‘ﬁ‘ﬁ‘ﬁ‘ﬁ‘ﬁ‘ﬁ‘ﬁ‘ﬁ‘ﬁ‘ﬁ‘
Y—VDHEDNEZNT Carol Freecol JEdit Jabref  Overall
EDDHB

Fig. 6. Comparing the likeliness of occumence of two bug propagation
patterns.
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