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Abstract

Maintaining code quality remains a persistent challenge not only in the software
engineering industry but also in larger student projects. While conventional static
analysis tools have proven effective in identifying syntax errors, type mismatches,
and some well-known anti-patterns [4, 6], they often fall short in capturing deeper,
structural issues that affect code quality, such as complexity, maintainability, and
readability. By quantifying specific properties such as cyclomatic complexity [8],
cohesion, and parameter count in functions, metrics can reveal patterns that may
not be immediately obvious through traditional analysis methods [11, 13].

For the TMS (Task Management System) project [3], previous works have al-
ready developed tools supporting automatic static code analysis [5, 12]. Building on
this foundation, my research aims to extend these tools to enable complexity- and
cohesion-based analysis of student projects written in C#, using various software
metrics, and focusing on the automatic detection of problematic code segments
and code smells. The metrics examined and implemented during the research
include the Lack of Cohesion of Methods (LCOM) [7], the Bumpy Road [2], Func-
tional arguments, the Maintainability Index [9], Class coupling [1], and Cyclomatic
Complexity [8]. The implementation is based on the well-known .NET Compiler
Platform SDK (Roslyn) [10]. These metrics can be used to determine the com-
plexity and cohesion of the code. By continuously monitoring these metrics, it
becomes possible to track their fluctuations throughout the development lifecycle
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and to evaluate the coherence of the system at the module and type levels.
The analyzers were applied to student projects from the Software Technology

course at ELTE FI. Projects from previous semesters, written in C# were evalu-
ated by calculating several metrics on them. The analyzers were executed on three
major project milestones, and the results were compared across these stages. Al-
though a gradual increase in complexity and cohesion was expected as the projects
progressed, some cases exhibited sharp increases, suggesting the presence of code
that is difficult to read and excessively complex. The presented tool is capable of
locating these problematic segments, which can then be reviewed by the project
leader. Another objective was to implement a tool that enables the automatic
download and milestone-based analysis of the course projects from a given year,
facilitating the automated identification of code segments that may warrant closer
inspection based on metric results. This research has the potential to improve
the quality of student projects and facilitate the early identification of potential
problems during the development phase.

Furthermore, to verify the effectiveness and general applicability of the imple-
mented code metrics, they have also been calculated on open-source projects. An-
alyzing open-source software can provide valuable insights into how these metrics
behave across different development environments, with varying coding standards,
team structures, and project scales. This broader evaluation can assist validating
the robustness and applicability of the implemented metrics. Due to the wide range
of targeted .NET versions and dependency configurations across projects, the anal-
ysis was conducted using a Docker-based environment to provide controlled and
reproducible execution contexts.

The results demonstrate that metric-based static analysis can effectively sup-
port the early detection of problematic code segments and provide actionable in-
sights to improve software quality. The approach is adaptable and shows potential
for integration into continuous development workflows in both academic and real-
world environments.
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