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Software Data Clustering Method Combining Code Snippets and Hybrid Topic Models
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Abstract Using topic model to cluster documents is a common practice in many text mining tasks. Many studies use topic models
to cluster data from software websites to analyze the development of communities in different fields. However.due to the fact that
these software-related data often contain code snippets and the uneven distribution of text length,it is easy to get unstable cluste-
ring results by using traditional single topic model to handle this text data. This paper proposes a clustering method combining
code snippets and hybrid topic models, and uses Stack Overflow as the data source to construct a Python third-party libraries
dataset with the top 60 questions on the platform. After analyzing.it is finally divided into the following six different areas:net-
work security,data analysis, artificial intelligence, text processing, software development and system terminal. Experimental re-
sults show that in terms of automatic evaluation and manual evaluation indicators, using code snippets combined with text for
topic modeling, the quality of clustering results division performs well, while combining multiple models for experiments can im-
prove the stability and accuracy of clustering results to a certain extent.
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Table 1 Top 60 third-party libraries by number of questions
kS HE R4 HE
django 281554 nltk 6468
pandas 228249 jinja2 5904
numpy 97664 plotly 5449
tensorflow 73463 pyinstaller 5287
matplotlib 62235 Ixml 5061
flask 48021 jupyter 4921
tkinter 43234 networkx 4605
selenium 39340 pymongo 4351
keras 37686 pickle 4233
beautifulsoup 27658 openpyxl 4111
scikit-learn 24851 sympy 3787
multithreading 19921 urllib 3702
pip 19584 sphinx 3695
scipy 18981 bokeh 3686
sqlalchemy 17772 pycurl 3547
pygame 17740 gunicorn 3524
scrapy 16231 ctypes 3514
pyqt 15584 psycopg?2 3380
pyspark 15469 argparse 3152
pytorch 15230 twisted 3070
file 13674 tornado 3069
kivy 10501 pyside 2900
discord. py 10179 caffe 2837
requests 9214 tweepy 2612
seaborn 7852 theano 2448
celery 7042 paramiko 2262
wxpython 7035 genism 2243
ipython 6869 pyserial 1871
pytest 6581 boto 1715
virtualenv 6459 cryptography 1552
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Fig.5 Distribution of topic words in topic 2
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Table 3 Stability of hybrid models under different topics

T1 T2 T3 T4 T5 T6
TF-LDA 0.432  0.432 0.367 0.556  0.541  0.421
NMF 0.289  0.622 0.553  0.579  0.683  0.400

BABA  0.481  0.682 0.610 0.636 0.765  0.468
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Table 4 Comparison of accuracy on hybrid models

Recall Precision F1
TF-LDA 0. 604 0.563 0.583
NMF 0.623 0.689 0.654
BAMA 0.742 0.712 0.727
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