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Abstract: Software development methodologies play a crucial role in shaping how software systems are
conceptualized, engineered, tested, and delivered. Over the years, the Waterfall model and Agile
methodologies have emerged as two dominant paradigms within the field. While Waterfall follows a
linear, sequential structure, Agile emphasizes iteration, customer collaboration, and adaptability. This
study provides a comprehensive comparative analysis of both methodologies by examining their
historical evolution, theoretical foundations, practical applications, strengths, limitations, and
appropriate use cases. Through an extensive review of literature and methodological comparison, the
study highlights how each paradigm influences project complexity, team collaboration, risk management,
delivery timelines, and product quality. Findings reveal that Waterfall remains effective for predictable,
well-defined projects, whereas Agile excels in dynamic, rapidly changing environments. The study
concludes with recommendations on selecting suitable methodologies based on project scope,
organizational culture, and stakeholder needs.
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