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Natural Language Processing (NLP) is a branch of artificial intelligence that extracts information from lan-
guage. It has been applied to a wide range of fields [1], such as voice recognition, email categorization, social
network analysis and others. In the field of software engineering, NLP has been adopted to extract key in-
formation from free-form text, to generate models from the analysis of text or to categorize code changes
according to their commit messages [2].

In the present study, NLP has been applied to software code and its documentation in order to detect any
defects that may be omitted by other techniques. NLP has helped in the identification of patterns of software
code modifications [3, 4], to determine how it has evolved over time and to understand the complexity faced
by developers (who have implemented new features and fixed faults).

The wide adoption of version control systems, such as github, to manage software code opened the access
to different unstructured information. Each modification entry, in fact, is characterized by specific elements
such as the creation date of a file, the date of the modification, the name of the developer who performed
the change, the lines of code that were added or removed, and a message that explains the reasons for the
change. According to the content of the message, it is possible to identify key terms that can be used during
the classification of the entries.

Willing to define useful instruments to support developers in their daily activities, in this study we present
its key terms and the lessons learned from the assessment of the change history of WLCG software available
on github to the HEP community [5]. Adopting NLP techniques, we have cleaned the messages and extracted
some key terms to categorize software problems and other code changes performed by developers like the
integration of a third-party dependency or the control sequence introduced for a given service. By combining
the information gathered from theWLCG software and its change history present in the github repository [5]
with the one in already existing literature [6] we have built a code change dictionary. Finally, we have applied
some Machine Learning (ML) techniques to investigate possible, unconventional connections between code
changes and software defects.
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