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TABLE IIL DETAILS OF DIFFERENCES BETWEEN SLDM PATCHES AND

DEVELOPER-PROVIDED PATCHES

Category Operation #patches Sample
Conditional Expression Modification 5 JAID-Lang#33
Conditional Expression Expansion 3 SimFix-Math#63
Conditional Conditional Expression Reduction 1 Nopol-Lang#58
Conditional Branch Removal 4 ssFix-Lang#33
Conditional Branch Addition 8 SimFix-Closure#115
Method Call Addition 3 Elixir-Time#15
Method Call
Method Call Replacement 4 CapGen-Lang#57
Assignment Assignment Modification 1 ssFix-Math#80
Variable Variable Modification 1 JAID-Chart#24
Statement Incomplete Statement Removal 3 JAID-Closure#40
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//start of patch
if (cArg==null&&NodeUtil.canBeSideEffected(cArg)) {
return CanInlineResult.NO;

}
//end of patch

Fig. 1. The patch for Closure#115 generated by SimFix.
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public Complex add(Complex rhs)
throws NullArgumentException {

+ if ((isNaN) || (rhs.isNAN)){ return org.apache.commons.math.complex.Complex.NaN;}
MathUtils.checkNotNull(rhs);

return createComplex(real + rhs.getReal(),
imaginary + rhs.getlmaginary());
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Fig. 2. The patch for Math#53 generated by CapGen.
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1056 TimeSeries copy = (TimeSeries) super.clone();
1057 + copy.minY = Double.NaN;

1058 + copy.maxY = Double.NaN;

1059 copy.data = new java.util.ArrayList();

a) Developer-provided patch

//start of patch

findBoundsBylteration();

//end of patch

if (added) {
updateBoundsForAddedltem(item);
//check if this addition will exceed the maximum item count...
if (getltemCount() > this.maximumltemCount) {

updateBoundsForRemovedltem(d);

}

TimeSeriesDataltem d = (TimeSeriesDataltem) this.data.remove(0);

b) Machine-generated patch

private void findBoundsBylteration() {
this.minY = Double.NaN;
this.maxY = Double.NaN;
Iterator iterator = this.data.iterator();
while (iterator.hasNext()) {

updateBoundsForAddedltem(item);
}

TimeSeriesDataltem item = (TimeSeriesDataltem) itera

tor.next();

¢) The function named findBoundsBylteration
Fig. 3. Patches for Chart#3.
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TABLE VIL PATCH DISTRIBUTION FROM DEFECTS4J PROJECTS
PERSPECTIVE

Project #SLSM #SLDM #DLSM #DLDM Total

Chart 22 1 1 3 27
Closure 17 6 0 0 23
Lang 24 12 0 6 42
Math 66 9 1 1 77
Mockito 0 2 0 0 2
Time 3 3 0 0 6
Total 132 33 2 10 177

TABLE VIII. PATCH DISTRIBUTION FROM APR TECHNIQUES PERSPECTIVE

Technique  #SLSM #SLDM #DLSM #DLDM Total

CapGen 22 2 2 0 26
SimFix 23 6 0 4 33
AVATAR 18 8 0 0 26
Nopol 0 1 0 3 4
jGenProg 4 0 0 0 4
jKali 1 0 0 0 1
JAID 14 9 0 2 25
Elixir 22 4 0 0 26
ACS 16 0 0 1 17
ssFix 12 3 0 0 15
Total 132 33 2 10 177
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TABLE IX. RESULTS OF THE SIGNIFICANT DIFFERENCE TEST (li t /U t\\ 0) p'ﬂE 7b§0 . O 5 ct

~ | SLSM | SLDM DLSM DLDM DHERE=WEEHhns oD
Characteristic
ave ave p-v ave p-v ave pP-v E L \ Lj: Eg g —Z\'\ Li 781 L \ .
patch size 2.32 2.70 0.183 2 - 5.7 0.008
number of chunks 1.32 1.35 0.862 1 - 2.6 0.073
number ofm(?diﬁed files 1.06 1 0.226 1 - 1 0.423 DLD M/ () \\/ ?‘ Lj: .Ij_/r X\\bi\
number of modified methods 1.18 1.17 0.463 1 - 1.3 0.275
line coverage 87.88% 89.84% 0.406 68.5% - 90.04% 1 k % L \/ \O \\/ -?- % E}ﬁ -g_ %
branch coverage 81.86% 84.69% 0.266 73.65% - 81.62% 0.559 o
tEmhidH 5.
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Fig. 4. Distributions of Bug Characteristics
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