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Code Diff Incompleteness

v -2 Em Math-80/src/main/java/org/apache/commons/math/linear/EigenDecompositionImpl.java [CJ
g @@ -1132,7 +1132,7 @@ private int goodStep(final int start, final int end) {
1132 1132 private boolean flipIfwarranted(final int n, final int step) {
1133 1133 if (1.5 * work[pingPong] < work[4 * (n - 1) + pingPong]) {
1134 1134 // flip array
1135 = int j =4 *n - 1;
1135 + int j =4 * (in - 1);
1136 1136 for (int 1 =074 %< j; 4 ¥=94) {
1137 1137 for (int k = 0; k < 4; k += step) {
1138 1138 final double tmp = work[i + Kk];
o
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Code Diff Incompleteness

v oy 2 il Math-80/src/main/java/org/ap \genDecompositionImpl.java d;

g @@ -1132,7 +113 , final int end) {

1132 1132 private bo t step) {

1133 1133 bl e [ + pingPong]) {
1134 1134 4/l
1135 . int j
11350 ¢ int j
1136 1136 for (int 1 =074 % j; 4 ¥=94) {
1137 1137 for (int k = 0; k < 4; k += step) {
1138 1138 final double tmp = work[i + Kk];
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Improving Code Diff

> Mergely [1]

o Extracts changes at code element level
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1 private boolean flipIfWarranted(final int n, final int step) {
2 if (1.5 * work[pingPong] < work[4 * (n - 1) + pingPong]) {
3 // flip array
| int j = 4 * n - 1;
5 for (int i =0; 1< j; i+=4) {
6 for (int k = 0; k < 4; k += step) {
7 final double tmp = work[i + K];
8 work[i + k] = work[j - KkI];
9 work[j - k] = tmp;
10 }
11 i-=4;
12 }
13 return true;
14 }
15 return false;
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private boolean flipIfWarranted(final int n, final int step) {
if (1.5 * work[pingPong] < work[4 * (n - 1) + pingPong]) {
// flip array
int j=4* (n - 1)
for (int i="03 i < j; i +=4) {
for (int k= 0; k < 4; k += step) {
final double tmp = work[i + Kk];
work[i + k] = work[j - k];
work[j - k] = tmp;

return true;

}

return false;
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Improving Code Diff

> Mergely [1]
o Extracts changes at code element level

>  GumTree [2]
o Computes minimum ast modifications
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Improving Code Diff

> Mergely [1]
o Extracts changes at code element level

>  GumTree [2]
o Computes minimum ast modifications

> srcDIFF [3]
o Produces diff similar to developer’s changes
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v oy 2 il Math-80/src/main/java/org/ap \genDecompositionImpl.java d;

g @@ -1132,7 +113 , final int end) {

1132 1132 private bo t step) {

1133 1133 bl e [ + pingPong]) {
1134 1134 4/l
1135 . int j
11350 ¢ int j
1136 1136 for (int 1 =074 % j; 4 ¥=94) {
1137 1137 for (int k = 0; k < 4; k += step) {
1138 1138 final double tmp = work[i + Kk];
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v oy 2 il Math-80/src/main/java/org/ap \genDecompositionImpl.java d;

, final int end) {

1132 1132 private bo t step) {
1133 1133 bl e [ + pingPong]) {
1134 1134 4/l
1135 . int j
11350 ¢ int j
1136 1136 for (int 1 =074 % j; 4 ¥=94) {
1137 1137 for (int k = 0; k < 4; k += step) {
1138 1138 final double tmp = work[i + Kk];
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1132 1132 private boolean flipIfwarranted(final int n, final int step) {
1133 1133 if (1.5 * work[pingPong] < work[4 * (n - 1) + pingPong]) {
1134 1134 // flip array
43136 - int j =4 *n - 1;

13358 -+ int j =4 * in - 1§;
1136 1136 for (int i = 0; 1.<J; 4 +=4) 4

COLLECTOR-SAHAB | differentiating test: EigenDecompositionimplTest

j=27 only occurs in the original version.

COLLECTOR-SAHAB | differentiating test: EigenDecompositionimplTest

j=24 only occurs in the patched version.

1137 1137 for (int k = 0; k < 4; k += step) {
1138 1138 final double tmp = work[i + Kk];
1139 1139 work[i + k] = work[j - K];

1140 1140 work[j - k] = tmp;

1141 1141 }

1142 1142 j -= 4;
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1132 1132 private boolean flipIfwarranted(fir final int step) {
1133 1133 ) + pingPong]) {
1134 1134
1135 -
d1358 -+
1136 1136
COLLE onimplTest
j=27 only o
COLLECTOR Entiating test: EigenDecompositionimplTest
j=24 only occurs n the patched version.

1137 1137 for (int k = 0; k < 4; k += step) {
1138 1138 final double tmp = work[i + Kk];
1139 1139 work[i + k] = work[]j - K];

1140 1140 work[j - k] = tmp;

1141 1141 }

1142 1142 j -= 4;
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Technical Concepts: Program States

Program states are values of visible variables at each line.

// Line 1
x=0 // Main.java
1 func (x=0) {
// Line 2 /2 y =x + 17
x=0, y=1 3 y =y + 1;
4 ify % 2 ==
// Line 3 :
x=0, y=2 return 0;
else:
// Line 4,5,6,7 7 return 1;
x=0, y=2 g 1
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// Main.Jjava

1 func (x=0) {

2 y = x + 1;
o= y=y+t1;
3 + y =y + 2;
4 ify % ==

y = 2 only before
y = 3 only after

else:

o 1 O Ul

return 0O;

return 1;

Instrumentation W

using ASM J

]

Logged States J

// Line 2 // Line 4
x=0, y=1 x=0, y=2
// No diff x=0, y=3

Technical Details
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Technical Concepts: Workflow

// Main.Jjava

1 func (x=0) {

2 y = x + 1;
logState ()

3 - y =y + 1;
3 + y =y + 2
4 ify % 2 ==
logState ()
logState ()

6 else:
logState ()
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Experiments Results

Dataset: 587
Plausible APR Patches
for Defects4J
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Experiments Results

Dataset: 587
Plausible APR Patches 95% (555/587)
for Defects4. Augmented by Collector-Sahab
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Experiments Results

Dataset: 587
Plausible APR Patches 95% (555/587)
for Defects4. Augmented by Collector-Sahab

Users find Augmentations
Useful | Clear | Novel
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Takeaways & Future Work

Collector-Sahab effectively detects fine-grained runtime diffs and provides useful augmentations
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Takeaway & Future Work

Collector-Sahab effectively detects fine-grained runtime diffs and provides useful augmentations

How can we detect and discard spurious runtime differences?
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Thanks for listening!
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