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Clone Fragment 2 (CF2) in Revision = 151

Clone Fragment 2 (CF2) in Revision = 152
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private  Object resolveObject(Object o0) throws
NamingException {

try { if (o instanceof [IOPRemoteReference) {

Reference objRef = ((ITOPRemoteRefer-

ence)o).getReference();

ObjectFactory objFact = (ObjectFactory)(Class.forName (ob-
jRef.getFactoryClassName())).newInstance();

return objFact.getObjectInstance(objRef,null,null,null); }

else if (o instanceof IIOPRemoteResource) {

return ((IIOPRemoteResource)o).getResource(); }

else {return 0;}}

catch(Exception e) {throw new NamingException("™ + e); }

Bug-fix change | 1 | private Object resolveObject(Object o, Name name)
throws NamingException {
2 | try { if (o instanceof IIOPRemoteReference) {
3 | Reference objRef = ((ITOPRemoteRefer-
ence)o).getReference();
4 | ObjectFactory objFact = (ObjectFactory)(Class.forName (ob-
iRef.getFactoryClassName())).newlnstance();
Bug-fix change | 5 | return objFact.getObjectInstance (objRef, name, this,
iiopContext.getEnvironment()); }
6 | else 1f (o instanceof [IOPRemoteResource) {
7 return ((IIOPRemoteResource)o).getResource(); }
8 | else {return o;}}
9 | catch(Exception e) {throw new NamingException(™ + e); }

Clone Fragment 1 (CF1) in Revision = 151

Clone Fragment 1 (CF1) was not changed in Revision = 152
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private Object resolveObject(Object o) {

try {if (o instanceof IIOPRemoteReference) {

Reference objRef = ((ITOPRemoteRefer-
ence)o).getReference();

ObjectFactory objFact = (ObjectFactory)(Class.forName (ob-
jRef.getFactoryClassName())).newInstance();

return (Referenceable)objFact.getObjectInstance(objRef,null,
null,null); }

else if (o instanceof IIOPRemoteResource) {

return ((IIOPRemoteResource)o).getResource(); }

else {return o;}}

catch (Exception e) {TraceCarol.error ("IIOPContextWrap-
per.resolveObject()”, e); return o; }

File path of Clone Fragment 1:
carol/src/org/objectweb/carol/jndi/iiop/IIOPContextWrapper.java

File path of Clone Fragment 2:
carol/src/org/objectweb/carol/jndi/iiop/IIOPReferenceContextWrapper.java

Clone Fragment 2 experienced context bug-fix as demonstrated above. However,
Clone Fragment 1 was not buggy in its own context, and thus, it did not require
the bug-fix changes.

Fig. 2: This figure shows an example of context bug-fix in a clone fragment denoted as Clone Fragment 2 (CF2) from our subject system Carol. The bug-fix
commit was applied on revision 151. We can see the snapshots of CF2 both in revision 151 and 152. The changes (in Line 1 and Line 5) have been highlighted.
The commit message says "Bug 283 correction: IIOP Reference binding problem”. The figure contains another clone fragment called Clone Fragment 1 (CF1) in
revision 151. Both CF1 and CF2 were created in revision 140 and they make a Type 3 clone-pair. None of these fragments was changed until revision 151 where
CF2 experienced the bug-fix change as we have just described. CF1 never experienced a bug-fix. CF1 and CF2 follow the second bug-fix pattern described in
Section IV-B. If we carefully look at CF1 and CF2 and the bug-fix changes experienced by CF2 we realize that the bug that was fixed in CF2 is a context-bug
according to our definition. If we look at the lines 1 and 5 of CF1 and CF2 in revision 151, we see that the corresponding lines of the clone fragments are
similar except that line 1 in CF2 throws an exception which is absent in line 1 of CFI, and line 5 of CF1 contains a type-casting (i.e., (Referenceable)) which
is not present in line 5 of CF2. However, the bug-fix changes that occurred in CF2 indicate that CF2 was not properly adapted to its context at the time of its
creation (possibly through copy/pasting from CF1) and the bug, Bug 283, was introduced to it. The bug-fix commit adapted it by adding an extra parameter

called name of type Name to it and making corresponding changes in its fifth line.
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Fig. 3: Context bug-fix Pattern 1
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TABLE III. Investigated subject systems
Systems Lang. | Domains LLR |SRev | LRev
Ctags C Code Definition Generator 33,270 1 774
Carol Java Game 25,091 | 1700
Freecol Java Game 91,626 | 1000 | 1950
JEdit Java Text Editor 191,804 | 3791 | 4000
Jabref Java Reference Management 45,515 1 1545
MonoOSC | C# Formats and protocols 14,883 | 355

LLR = LOC in the Last Revision

SRev = Starting Revision

LRev = Last Revision
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TABLE II. Number of context bug-fixes in different types of code clones

Ctags Carol Freecol jEdit Jabref MonoOSC
T [ T2 T3 T [T2 T3 | T [T2[T3 [T [T2][T3 [T [T2]|T3|Tl[T2]|T3
Count of bug-fixes in clones 2 5 21 9 9 31 11 13 57 19 9 +4 10 8 19 2 0 7
Count of context bug-fixes 1 4 8 2 1 13 6 5 29 16 5 32 5 2 5 1 0 2
Count of context bug fixes (Pattern 1) 0 0 5 1 0 3 0 0 5 4 1 2 0 0 1 0 0 1
Count of context bug fixes (Pattern 2) 1 4 3 1 1 10 6 5 24 12 4 30 5 2 4 1 0 1
T1 = Type | or exact clones T2 = Type 2 or syntactic clones T3 = Type 3 or gapped clones
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Fig. 5: Percentages of context bug-fixes in different types of code clones of
different subject systems
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Fig. 6: Percentages of context bug-fixes of two patterns in different types of
code clones of different subject systems
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Fig. 7. Percentages of different types of clone fragments that experienced
context bug-fixes
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[l Percentage of same-file-pairs (Section VI-D) with respect to all
clone-pairs that followed the context bug-fix patterns

B Percentage of different-files-pairs (Section VI-D) with respect
to all clone-pairs that followed the context bug-fix patterns
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Fig. 8: Percentage of context bug-fix clone pairs containing clone fragments
from the same or different files
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