
Journal of Inform atics Education and Research
ISSN:1526-4726

Vol 2 Issue 2(2022)

Optimizing Java applications with advanced functional programming:
a comparative Analysis of  Java,Scala,and Kotlin

Software Engineer at Google LL

Hemasundara Reddy Lanka¹
Technical Architect, Publicis Sapient, Minneapolis

Dr. Nagaraju Devarakonda²
Professor Grade-1& HOD,

Department of Software System Engineering
School of Computer Science & Engineering, VIT-AP University Amaravathi

Vijaya Kumar Pothireddy³
C

 
Application Developer,Flagstar Bank, Tro

Geethanjali Sanikommu4

y

ABSTRACT
In the era of scalable and high-performance software systems, functional programming has emerged
as a powerful paradigm for improving code quality modularity, and runtime efficiency. This study
investigates the impact of advanced functional programming on Java application optimization through
a comparative analysis of three JVM languages: Java, Scala, and Kotlin. By implementing functional
constructs such as higher-order functions, immutability, pure functions, and lazy evaluation across
three core application tasks—data processing, reactive systems, and algorithmic computation—this
research evaluates execution time,memory usage,code complexity, and maintainability. The findings
indicate that Scala consistently outperforms Java and Kotlin in execution speed, memory efficiency
and maintainability index,thanks to its strong native support for functional programming. Kotlin
demonstrates a balanced performance, offering concise syntax and functional flexibility while
maintaining Java interoperability. Java, despite incorporating functional features since Java 8, lags
behind in terms of performance and code conciseness due to its object-oriented foundation. The study
concludes that adopting Scala or Kotlin for functional programming can significantly enhance the
performance and sustainability of modern JVM applications. These insights serve as a practical guide
for developers and organizations aiming to modernize legacy systems or adopt functional practices in
enterprise software development.
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In troduction
Background and Rationale
In the rapidly evolving landscape of software development the demand for high-performance,
scalable, and maintainable applications has never been greater(Vermeulen et al., 2021). Java, a
stalwart of the programming world for decades, continues to serve as a foundational language in
enterprise-level applications. However, with the emergence of functional programming paradigms
and the increasing complexity of modern software systems, traditional object-oriented programming
(OOP)approaches in Java are being reevaluated(Gupta & Chauhan,2022). Developers are
increasingly turning to functional programming(FP) to address the limitations of OOP in managing
state, concurrency, and modularity.
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