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Abstract. Computational sciences have emerged as a strategic research field that
fundamentally transforms scientific inquiry, innovation, and societal development. Along-
side theoretical and experimental approaches, computational science constitutes the third
paradigm of science, enabling the modelling, simulation, and optimization of complex
systems across disciplines. More recently, big data analytics has evolved into a fourth
paradigm, emphasizing large-scale data integration, analysis, and predictive decision-
making. This article examines the role of computational sciences in contemporary re-
search, highlights their impact on scientific paradigms, and discusses how artificial intelli-
gence and cognitive computing reshape research practices, interdisciplinary collaboration,
and the role of the researcher in a data-driven society.
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