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Abstract — Programming language popularity is a key factor that influences software development
practices and the adoption of technologies in both academic and industrial environments. This study
provides a comparative analysis of programming language popularity by combining data from three major
sources: the TIOBE Index, GitHub activity, and Stack Overflow developer surveys. The analysis focuses
on the period from 2020 to 2025 and examines the top five programming languages across these
platforms.

The results identify both common trends and notable variations among the different data sources.
Python shows a consistent increase in popularity, largely driven by its widespread use in areas such as
artificial intelligence and data science. JavaScript continues to perform strongly in GitHub and Stack
Overflow due to its essential role in web development, while languages such as Java and C maintain
stable positions in the TIOBE Index, reflecting their ongoing importance in enterprise and system-level
applications.

To gain deeper insights, the study employs normalized trend analysis and cross-platform comparisons,
emphasizing the multi-dimensional nature of programming language popularity. The findings indicate
that no single metric is sufficient to fully represent popularity, as each data source captures different
dimensions, including visibility, practical usage, and developer preferences.

Overall, this study contributes to a better understanding of programming language trends and provides
useful insights for developers, researchers, and organizations when selecting technologies in a
continuously evolving computing landscape.

Keywords — Programming Language Popularity, TIOBE Index, GitHub Analysis, Stack Overflow Survey, Comparative
Analysis
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I. INTRODUCTION

Programming languages play a central role in modern software development, supporting the creation,
implementation, and maintenance of complex software systems [1]. The selection of an appropriate
programming language has a direct impact on software performance, scalability, and long-term
maintainability, making it a crucial consideration for both developers and organizations [2].

In recent years, the popularity of programming languages has emerged as a key factor influencing
technology adoption in both academic and industrial contexts. Developers tend to choose programming
languages not only based on their technical features but also considering aspects such as community
support, ecosystem maturity, and market demand [2]. Therefore, analyzing programming language
popularity can provide meaningful insights into current developments and future directions in software
engineering.

The rapid evolution of technologies such as artificial intelligence, cloud computing, and web-based
systems has significantly shaped programming language usage patterns [6]. These advancements have
accelerated the adoption of languages that offer flexibility, scalability, and strong ecosystem support.
Meanwhile, established programming languages continue to remain relevant due to their proven
reliability and widespread use in industry.

A variety of indicators are used to assess programming language popularity. The TIOBE Index
evaluates popularity based on search engine data and community visibility, offering insights into long-
term trends [10]. GitHub statistics provide a perspective on real-world usage by analyzing repository
activity and contributions, while the Stack Overflow Developer Survey reflects developer preferences and
usage patterns within a global community [8], [9]. Each of these sources captures a different dimension of
programming language popularity.

This paper presents a multi-source comparative analysis of programming language popularity by
combining data from these widely recognized indicators. The study focuses on the period from 2020 to
2025 and examines the leading programming languages across multiple platforms. Furthermore, it
investigates the key factors influencing programming language popularity and evaluates their role in
shaping technology adoption.

The main contributions of this study are summarized as follows:

1. A comparative analysis of programming language popularity using multiple data sources,
including TIOBE, GitHub, and Stack Overflow.

2. An assessment of popularity trends over the period 2020-2025.

3. An examination of the key factors influencing programming language adoption in modern
computing environments.

The remainder of this paper is organized as follows. Section 2 describes the methodology used to
measure programming language popularity. Section 3 presents the analysis of popularity trends. Section 4
discusses the factors influencing popularity, while Section 5 provides a comparative evaluation of
different indicators. Sections 6 and 7 present the discussion and conclusion, respectively.

II. METHODS FOR MEASURING PROGRAMMING LANGUAGE POPULARITY

Assessing the popularity of programming languages is inherently complex, as it involves multiple
dimensions, including visibility, practical usage, and developer perception. No single metric is sufficient
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to fully represent programming language popularity; therefore, a combination of indicators is typically
employed to achieve a more comprehensive evaluation [3].

One of the most widely used indicators is the TIOBE Index, which ranks programming languages based
on factors such as search engine queries, the availability of skilled developers, and overall community
engagement. This index is particularly effective for identifying long-term trends and measuring general
visibility. However, it does not directly capture actual usage in software development environments [10].

Another important source of data is GitHub, which provides insights into real-world usage by analyzing
repository creation, contribution activity, and project development. These metrics make it possible to
evaluate how frequently programming languages are used in practice, offering valuable information about
current development trends. Nevertheless, GitHub data is largely centered on open-source projects and
may not fully represent proprietary or enterprise-level systems [9].

The Stack Overflow Developer Survey serves as an additional indicator by capturing developer
preferences and usage patterns. It gathers responses from a large global community and provides
information on commonly used, most preferred, and most desired programming languages. Despite its
broad coverage, the survey is based on self-reported data and may not always accurately reflect actual
usage [8].

Each of these indicators presents distinct advantages and limitations. The TIOBE Index emphasizes
visibility and long-term trends, GitHub reflects practical implementation and real-world activity, while
Stack Overflow highlights developer perspectives. Consequently, integrating these sources enables a
more balanced and reliable analysis of programming language popularity [3].

In this study, these three indicators are combined to examine programming language popularity over the
period 2020-2025, offering a multi-dimensional and data-driven perspective.

111. POPULARITY TRENDS OF PROGRAMMING LANGUAGES (2020-2025)

The analysis of programming language popularity during the period 2020-2025 reveals several clear
and consistent trends. By examining data obtained from the TIOBE Index, GitHub activity, and Stack
Overflow developer surveys, it is possible to observe patterns related to the growth, stability, and
variation of widely used programming languages [8]-[10].

One of the most prominent trends is the continuous rise of Python, which has consistently improved its
ranking across all three indicators. This growth can largely be attributed to its widespread application in
areas such as artificial intelligence, data science, and machine learning, as well as its simplicity and strong
ecosystem support [6].

JavaScript continues to hold a leading position in both GitHub and Stack Overflow rankings,
underscoring its essential role in modern web development. Its capability to support both client-side and
server-side applications has contributed to its long-term relevance and widespread adoption [9].

In contrast, languages such as C and Java exhibit relatively stable trends, particularly within the TIOBE
Index. Their continued importance is associated with their reliability, performance efficiency, and

extensive use in enterprise systems and system-level programming [10].

A comparison across the different platforms reveals noticeable variations in language rankings. While
the TIOBE Index primarily reflects long-term visibility and general interest, GitHub captures actual
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development activity, and Stack Overflow represents developer preferences. These differences highlight
that programming language popularity is both dynamic and context-dependent [3].

Figure 1 presents the top five programming languages according to TIOBE Index rankings for the
period 2020-2025. The figure demonstrates the sustained dominance of Python, along with the stability
of established languages such as C and Java, indicating their continued relevance over time.
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Fig. 1. Top 5 programming languages based on TIOBE Index rankings (2020-2025)

Figure 2 illustrates programming language trends based on GitHub activity. The results emphasize the
strong presence of JavaScript and Python in real-world software development. JavaScript maintains a
leading role due to its importance in web applications, while Python shows significant growth driven by
its use in data-oriented domains and artificial intelligence.
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Fig. 2. Top 5 programming languages based on GitHub activity (2020-2025)

Figure 3 shows programming language popularity based on Stack Overflow developer surveys,
highlighting developer preferences and community-driven trends.
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Fig. 3. Top 5 programming languages based on Stack Overflow developer surveys (2020-2025)
Additionally, Table 1 provides a summary of the top programming languages, their observed trends,
and their primary application domains. The table reflects the growing adoption of modern, flexible

languages while also confirming the continued importance of well-established technologies.

Table 1. Top Programming Languages and Trends (2020-2025)

Language Trend Main Use Cases
Python Increasing Al, Data Science, Machine Learning
JavaScript Increasing Web Development
Java Stable Enterprise Applications
C Stable System Programming
C++ Stable High-performance Systems

Overall, the findings indicate a clear shift toward programming languages that support modern
computing needs, including data-driven applications, cloud-based systems, and scalable architectures.
These results underline the importance of adaptability, ecosystem support, and domain relevance in
shaping programming language popularity.

IV.FACTORS INFLUENCING PROGRAMMING LANGUAGE POPULARITY

The popularity of programming languages is shaped by a combination of technical, social, and
economic factors. These elements influence not only the adoption of programming languages but also
their long-term sustainability within the software development ecosystem [2].

One of the most influential factors is ease of use. Programming languages that offer clear syntax, high
readability, and a relatively low learning curve are more accessible to developers, especially beginners.
This accessibility facilitates faster development processes and encourages broader adoption. For instance,
Python has achieved widespread popularity due to its simplicity and versatility across multiple application
domains [2], [6].

Performance and efficiency are also critical considerations. Languages that provide high execution
speed and effective memory management are often preferred for system-level programming, embedded
systems, and performance-intensive applications. Consequently, languages such as C and C++ continue to
retain their relevance despite the introduction of newer programming languages [1].
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Another key factor is the strength of the ecosystem and community support. Programming languages
with large and active communities benefit from a wide range of libraries, frameworks, and documentation
resources. These elements simplify the development process and reduce implementation effort, thereby
enhancing the overall usability and long-term viability of the language [9].

Industry demand further plays a significant role in shaping programming language popularity.
Languages that are widely adopted in industry tend to maintain or increase their usage due to employment
opportunities and enterprise-level requirements. The growth of emerging technologies, including artificial
intelligence, cloud computing, and web development, has strongly influenced which programming
languages are most widely adopted [6].

In addition, cross-platform compatibility and integration capabilities contribute to a language’s
popularity. Languages that can operate across different operating systems and integrate effectively with
modern technologies offer greater flexibility and adaptability in diverse development environments.

Overall, programming language popularity is determined by the interaction of multiple factors rather
than a single variable. The combined influence of usability, performance, ecosystem support, and industry
demand ultimately defines the success and longevity of programming languages.

V. COMPARATIVE ANALYSIS OF POPULARITY INDICATORS

Programming language popularity can vary considerably depending on the evaluation approach applied.
Indicators such as the TIOBE Index, GitHub activity, and Stack Overflow surveys offer distinct
perspectives, as they rely on different data sources and methodologies [8]—[10].

The TIOBE Index primarily measures programming language visibility and general interest by
analyzing search engine queries and community-related factors. This makes it particularly suitable for
identifying long-term trends. However, it does not provide a direct representation of actual usage in
software development environments [10].

In contrast, GitHub data reflects real-world usage by capturing metrics such as repository creation,
contribution frequency, and project activity. These indicators make it possible to assess current
development practices and identify emerging trends. Nevertheless, GitHub data is largely centered on
open-source projects and may not fully represent enterprise-level or proprietary systems [9].

The Stack Overflow Developer Survey offers insights into developer preferences, satisfaction levels,
and usage patterns. Unlike TIOBE and GitHub, which focus on visibility and activity, Stack Overflow
provides a more human-centered perspective. However, since it relies on self-reported responses, the
results may be influenced by respondent bias [§].

Table 2 summarizes the main characteristics of these programming language popularity indicators,
outlining their key strengths and limitations.

Table 2. Comparison of Programming Language Popularity Indicators

Indicator Measures Strength Limitations
TIOBE Search visibility Long-term trends Does not reflect real usage
GitHub Code activity Reflects practical usage Bias toward open-source projects
Stack Overflow Developer opinion Captures community Subjective and self-reported
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Figure 4 presents a normalized representation of programming language popularity between 2020 and
2025. The figure highlights the consistent growth of Python and the sustained importance of JavaScript,
while traditional languages such as Java and C show relatively stable or slightly decreasing trends.
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Fig. 4. Normalized programming language popularity trends (2020-2025).

Figure 5 provides a comparative view of programming language rankings based on TIOBE and GitHub
data. The comparison reveals clear differences between visibility-based and usage-based indicators. For
example, Python maintains a strong position across both platforms, whereas JavaScript demonstrates
stronger performance in GitHub due to its dominant role in web development.
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Fig. 5. Comparative analysis of programming language rankings between TIOBE and GitHub (2020-2025)

These findings confirm that programming language popularity is inherently multi-dimensional and
cannot be fully understood through a single metric. Consequently, a multi-source analytical approach is
necessary to achieve a more accurate and comprehensive evaluation of programming language trends [3].

VI. DISCUSSION

The analysis of programming language popularity offers valuable insights into the evolving nature of
modern software development. The findings indicate that programming language popularity is not fixed

but continuously changes in response to technological progress, industry requirements, and developer
preferences [3].
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A key observation from this study is that no single programming language dominates across all
application domains. Instead, different languages gain prominence depending on their suitability for
specific tasks. For instance, Python has experienced substantial growth due to its extensive use in
artificial intelligence and data science, while JavaScript continues to play a central role in web
development. At the same time, well-established languages such as Java and C maintain stable positions,
largely due to their reliability and widespread adoption in enterprise and system-level applications [6],
[10].

The comparative analysis also highlights that programming language popularity is inherently multi-
dimensional. Each indicator reflects a different aspect: the TIOBE Index captures visibility and general
interest, GitHub represents actual development activity, and Stack Overflow reflects developer
perspectives. These variations underline the importance of combining multiple data sources to achieve a
more comprehensive understanding of popularity trends [8]—[10].

Another important finding is the significant impact of emerging technologies on programming language
adoption. The growing demand for scalable systems, data-intensive applications, and cloud-based
solutions has accelerated the adoption of flexible and high-level programming languages. This
demonstrates that programming language popularity is closely connected to the broader evolution of
computing technologies [6].

Overall, the results suggest that programming language popularity is shaped by the interaction of
several key factors, including technical capabilities, ecosystem support, and industry demand. A clear
understanding of these relationships is essential for anticipating future trends and making informed
decisions in software development.

vil.  CONCLUSION

This study presented a multi-source comparative analysis of programming language popularity by
combining data from the TIOBE Index, GitHub activity, and Stack Overflow developer surveys. By
analyzing trends over the period 2020-2025, the research identified key patterns related to the growth,
stability, and variation of major programming languages.

The results confirm that programming language popularity is a multi-dimensional phenomenon that
cannot be fully represented by a single indicator. While the TIOBE Index reflects long-term visibility and
general interest, GitHub provides insights into practical usage, and Stack Overflow captures developer
preferences. Therefore, integrating these indicators enables a more comprehensive and reliable evaluation
of programming language popularity [7]-[10].

The findings also demonstrate the strong influence of emerging technologies, including artificial
intelligence, cloud computing, and web development, on programming language adoption. Languages
that offer flexibility, strong ecosystem support, and ease of use are more likely to sustain and increase
their popularity in modern computing environments [6].

Overall, programming language popularity is shaped by the interaction of technical characteristics,
community support, and industry demand. Understanding these factors is important for developers,
researchers, and organizations when making decisions about technology selection.

Future research could expand this study by incorporating additional data sources, such as industry-

specific statistics and predictive modeling approaches, to further improve the analysis of programming
language trends.
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