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Feature Extraction
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TABLE I
FEATURE SETS USED FOR TRAINING THE MERGE CONFLICT PREDICTOR
No. | Feature Set References Intuition for Including this Feature Set Dimension
1 No. of simultaneously changed files in two branches [5], [13] The increase in simultaneously changed files increases | 1
the chance of conflicts. If the value of this feature is
zero, no conflict can occur.
2 No. of commits between the ancestor and the last [13], [34], [35] | Having more commits means more changes in a | 1
commit in a branch branch, which may increase conflicts
3 Commit density: No. of commits in the last week of [13] Lots of recent activity may increase the chance of | 1
development of a branch conflicting changes
4 No. added, deleted, renamed, modified, and copied [13], [34], [35] | More code changes may increase the chance of con- | 5
files in a branch flicts
5 No. added and deleted lines in a branch [13], [35] More code changes may increase the chance of con- | 2
flicts
6 No. of active developers in a branch [9], [34], [35] Having more developers increases the chances of get- | 1
ting inconsistent changes
7 The frequency of predefined keywords in the commit [35] These keywords can provide a high-level overview of | 12
messages in a branch. We use 12 key-words: fix, the types of code changes and their purpose. Certain
bug, feature, improve, document, refactor, update, add, types of changes may be more prone to conflicts.
remove, use, delete, and change.
8 The minimum, maximum, average, and median length [35] The length of a commit message can be an indicator | 4
of commit messages in the branch of its quality
9 Duration of the developement of the branch in hours [9] The longer a branch exists for, the more likely it is | 1
for inconsistent changes to happen in one of the other
branches
Total number of features: 28




Prediction

(ol

. 7T #Hax DEIR

T TINEBFERE (TYFLTALAN)

E‘jﬁ

(%

N
\l

. Az DEIRF &
- N—YVO0aAY IV IO KRNFHONRKRT—F IR HET—F
Thdlc®
» SMOTEWREEIX NN D

Prediction
Section III-C

Conflict Not Conflict E

Predictor

__________________________



=9ty hk

. reaper dataset[151& D 1ERK

- reaper dataset : https://reporeapers.github.io/

TABLE 11
DESCRIPTIVE STATISTICS OF OUR DATASSET

Programming Languages | # Repositories | # Merges | # Conflicting Merges | Conflict Rate (%)
C 80 18,824 1,308 6.95
C++ 109 42,420 3,621 8.54
C# 110 38,945 3,153 8.1
Java 120 36,853 2,190 5.94
PHP 112 50,342 4,737 9.41
Python 106 49,583 5,533 11.16
Ruby 106 40,690 3,192 7.84
Sum 744 267,657 21,734 -
Weighted Average - - - 8.12
L T T
Fig. 2. The Distribution of Merge Scenarios Fig. 3. The Distribution of Conflicting Merge Scenarios

[T5] N. Munaiah, S. Kroh, C. Cabrey, and M. Nagappan, “Curating github for engineered software projects,” Empirical Software Engineering, vol. 22, no. 6, pp. 3219-3253, 2017.
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TABLE III
SPEARMAN’S RANK-ORDER CORRELATION COEFFICIENTS (CC) AND THE CORRESPONDING P-VALUES (P) BETWEEN EACH FEATURE SET AND THE
EXISTENCE OF CONFLICTS, SEPARATED BY LANGUAGE. THE CORRELATIONS THAT ARE EQUAL OR GREATER THAN 0.6 WITH P-VALUES (P) LESS THAN
0.05 ARE HIGHLIGHTED.

Feature C C++ C# Java PHP Python Ruby
Set CcC )2 CcC P cC p CcC P CcC P CcC p CcC )/
0.53 0.0 0.58 0.0 0.52 0.0 0.60 0.0 0.60 0.0 0.53 0.0 0.58 0.0
0.30 0.0 0.33 0.0 0.28 0.0 0.33 0.0 0.35 0.0 0.29 0.0 0.32 0.0
-0.17 | 0.0 -0.17 | 0.0 -0.07 | 0.0 -0.14 | 0.0 -0.19 | 0.0 -0.08 | 0.0 -0.01 | 0.0
-0.15 | 0.0 -0.14 | 0.0 -0.07 | 0.0 -0.13 | 0.0 -0.18 | 0.0 -0.08 | 0.0 -0.01 | 0.0
-0.14 | 0.0 -0.13 | 0.0 -0.07 | 0.0 -0.14 | 0.0 -0.19 | 0.0 -0.08 | 0.0 -0.10 | 0.0
-0.02 | 0.01 | 0.02 0.0 0.03 0.0 0.03 0.0 0.05 0.0 0.0 0.89 | 0.01 0.21
0.01 0.13 | 0.0 0.95 | 0.01 0.25 | 0.0 0.57 | 0.01 0.22 | 0.0 0.58 | 0.01 0.22
0.0 0.69 | 0.0 0.98 | 0.01 0.32 | 0.01 025 | 0.0 0.75 | 0.01 024 | 0.0 0.75
0.0 0.98 | 0.0 0.99 | 0.0 0.55 | 0.0 0.76 | 0.0 0.67 | 0.01 0.11 | 0.0 0.65
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TABLE IV
FEATURE IMPORTANCE BASED ON A DECISION TREE CLASSIFIER

Feature Set | C C++ | C# Java | PHP | Python | Ruby
1 093 | 098 | 095 | 093 | 095 | 0.94 0.94
2 0.01 | 0.01 | 0.0 0.02 | 0.01 0.01 0.01
3 0.01 | 0.0 0.01 | 0.01 | 0.0 0.01 0.0

4 0.01 | 0.0 0.01 | 0.02 | 0.01 0.01 0.01
5 0.01 | 0.0 0.01 | 0.01 | 0.01 0.01 0.0

6 0.01 | 0.01 | 0.01 | 0.01 | 0.01 0.02 0.02
7 0.01 | 0.0 0.01 | 0.0 0.01 0.01 0.01
8 0.01 | 0.0 0.01 | 0.01 | 0.01 0.0 0.01
9 0.01 | 0.0 0.0 0.01 | 0.0 0.0 0.01
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TABLE V
MERGE CONFLICT PREDICTION RESULTS. THE HIGHEST VALUES IN EACH CATEGORY ARE HIGHLIGHTED.

Programming Classifier Safe (Not Conflicting) Conflicting
Language Precisions | Recalls | fl-scores | Precisionc | Recallc | fl-scorec
Baseline #2 1.00 0.81 0.90 0.28 1.00 0.44
C Decision Tree 0.99 0.89 0.94 0.37 0.88 0.52
Random Forest | 0.98 0.96 0.97 0.56 0.72 0.63
Baseline #2 1.00 0.82 0.90 0.34 0.99 0.51
C++ Decision Tree 0.99 0.88 0.93 0.41 0.91 0.57
Random Forest | 0.97 0.96 0.97 0.63 0.68 0.66
Baseline #2 0.99 0.83 0.90 0.32 0.92 0.48
C# Decision Tree 0.99 0.85 0.92 0.35 0.90 0.51
Random Forest | 0.97 0.93 0.95 0.48 0.74 0.57
Baseline #2 1.00 0.85 0.92 0.36 0.99 0.53
Java Decision Tree 0.99 0.90 0.94 0.44 0.93 0.60
Random Forest | 0.98 0.95 0.97 0.58 0.83 0.68
Baseline #2 1.00 0.83 0.91 0.38 0.99 0.55
PHP Decision Tree 0.99 0.87 0.93 0.44 0.93 0.59
Random Forest | 0.98 0.93 0.95 0.54 0.82 0.65
Baseline #2 1.00 0.82 0.90 0.29 1.00 0.45
Python Decision Tree 1.00 0.87 0.93 0.36 0.95 0.52
Random Forest | 0.98 0.94 0.96 0.49 0.74 0.59
Baseline #2 1.00 0.84 0.91 0.33 1.00 0.50
Ruby Decision Tree 1.00 0.89 0.94 0.41 0.96 0.57
Random Forest | 0.98 0.96 0.97 0.59 0.72 0.65
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