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[Abstract]

Git's commit messages manage the history of source changes during project progress or operation. By
utilizing this historical data, project risks and project status can be identified, thereby reducing costs and
improving time efficiency. A lot of research related to this is in progress, and among these research
areas, there is research that classifies commit messages as a type of software maintenance. Among
published studies, the maximum classification accuracy is reported to be 95%. In this paper, we began
research with the purpose of utilizing solutions using the commit classification model, and conducted
research to remove the limitation that the model with the highest accuracy among existing studies can
only be applied to programs written in the JAVA language. To this end, we designed and implemented
an additional step to standardize source change data into natural language using GPT. This text explains
the process of extracting commit messages and source change data from Git, standardizing the source
change data with GPT, and the learning process using the DistilBERT model. As a result of
verification, an accuracy of 91% was measured. The proposed model was implemented and verified to
ensure accuracy and to be able to classify without being dependent on a specific program. In the
future, we plan to study a classification model using Bard and a management tool model helpful to the

project using the proposed classification model.
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1.2 Commit Message Classification Model By
Utilizing Source Code Change
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Crawling Github
Data Pre-processing Data Labeling
Input :
i - Detect Word Frequency

- from Commit Message

Model Training
(Multi-Class-Classification) & Extract Source Changes Frequency
Output:
i - Software Maintenance 3 Types

Model Validation
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Model Establishment

Fig. 1. Classification Process Using Source Change
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Table 2. Source Change Type Index Description

Idx Change Type

3 | ADDITIONAL_CLASS

4 | ADDITIONAL_FUNCTIONALITY
5 | ADDITIONAL_OBJECT_STATE
6

7

Description
Class Added
Function Added
Object State Added
Alternative Part Removed
Replacement Part Added
Attribute Type Modified
Class Renamed
Method Renamed
Parameter Deleted
Parameter Added
Parameter Renamed
Class Removed
Function Removed
Statement Deleted
Statement Added

ALTERNATIVE_PART_DELETE
ALTERNATIVE_PART_INSERT
9 | ATTRIBUTE_TYPE_CHANGE
10 | CLASS_RENAMING

21 | METHOD_RENAMING

22 | PARAMETER_DELETE

23 | PARAMETER_INSERT

25 | PARAMETER_RENAMING
33 | REMOVED_CLASS

34 | REMOVED_FUNCTIONALITY
42 | STATEMENT_DELETE

41 | STATEMENT_INSERT
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1.3 Commit Message Classification By Utilizing

DistilBERT
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Fig. 2. Classification Process Using DistiiBERT Model
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1.4 Commit Message Classification That
Combines The Two Model.
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Fig. 3. Proposed Classification Process
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Fig. 4. Labeled Data
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III. The Proposed Scheme
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Fig. 5. System Configuration
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Table 3. 2023 Year Language Usage Rate

Language Jan May Aug Sep
Python 16.3% 13.5% 13.3% 14.1%
C 16.2% 13.4% 11.4% 11.2%
JAVA 12.2% 12.2% 10.3% 9.5%
C++ 12.9% 12.0% 10.6% 10.7%
CH# 5.7% 7.4% 7.0% 7.3%

3. Target Projects
24 oy ZeREL g B 4 3} 2k

Table 4. Target Projects

No Language Project Name Star Fork
1 | Java Elasticsearch 61.4k 22k
2 | Java Graal 17.6k 1.4k

Platform

3 | Java Frameworks Base 10.7k ok
4 | Python DeepFacelab 415k 9k
5 | Python AirFlow 31k 12k
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4. System Process
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Fig. 6. Proposed Classification Process
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4.1 Extract Data
4.1.1 Commit Basic Info Extraction
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——pretty="format: ####START####%h%n%BSN#H#HHENDH#H#E" \
-—until="2021-07-21" \

-500 -- '*.java' \

> githistory_java_elastic_withBody.out

Fig. 7. Git Log Command
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1 | project Project Name
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Fig. 10. Source Change Extraction
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chunks = \ @
split_source_ ccde source_code, max_tokens=4096)
conversation =
[{"role": "system", "co
for chunk in chunks:
conversation\

.append({"role": "user",

': default_question}]

"content": chunk})
try: @
response = openai.ChatCompletion.create(
model="gpt-3.5-turbo",
messages=conversation

result = \
response.choices[@].message[ "content"]
except Exception as ex:
result = st'(exﬂ

Fig. 11. GPT-Linked Code
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4.4 Data Pre-Processing
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train_df['t1'] = train_df['t1l'].apply(lambda x: int( @
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Fig. 12. Pre—Processing Source Code

AL E e tjgfo] to] Judo] oish A st
50| =] 9l BHS Algsit. oetA HlojH fjfEe
X2 g2 A= 4 gle o] ok (D) 2o
A st50] 7hsotes  wighnt Zul 2l Nullol gloj8 &
o5 AASH (2)H oA EFOILAL she Al ZHA|
AnEQo] 98 Al 7IX]E “labels” 2t FHH A
v FEf = J=Hgeh (3)H H7gollA AU HAIX|LE A5l

¥ GPT2 &3t 1171X]9] A4 ¥ 8-S v EQ] 9l
¥ L2 EZ0] 9 fo|EE Zhdtt) g oA
d= dlolg7t 1271X19] YFEjo]B2 ATl HAJR|e} 117}
A19] AA ¥ Y85 [SEP] olghs At FHE5lo]
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4.5 Transfer Learning
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Table 6. Hyper Parameter Config Values

Config Value
num_train_epochs 30
learning_rate 2e-05
train_batch_size 8
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Epochs 0/30. Running Loss: 0.7288: 100% | : : 3
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Fig. 13. Learning Progress
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IV. Validation

1. Model Validation
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Table 7. Model Validation Results

Item Score
Percision 1%
Recall. 92%
F1-Score 91.2%

Fig. 14. Loss Rate
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2. Model Evaluation
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Table 8. Compare Model Results

Dataset F1-Score H-Loss
Proposal Model 91% 0.06
J. H. Choi et al 95% 0.04
M. U. Sarwar et al. 87% 0.1
S. Levin et al. 76% -
Gharbi et al. 71% 0.22
Mauczka et al. 50% 0.31
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V. Conclusions
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