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Abstract

The methodology of Systems Engineering ( SE ) has evolved from DBSE to MBSE, yet persistent limitations remain in data
continuity, process collaboration, and lifecycle consistency. In recent years, advances in artificial intelligence have created a demand
for intelligent systems engineering (AI4SE), placing new requirements on high-quality, structured engineering data. While foreign
scholars have introduced the concept of Data-Driven Systems Engineering (DDSE) to support MBSE practices with data-centric
approaches, most existing studies regard DDSE merely as an auxiliary mechanism of MBSE and lack an independent methodological
framework. To address these issues, this paper analyzes the developmental requirements of SE and then designs a methodological
framework for DDSE based on prior research. The framework establishes a lifecycle architecture integrating technical and
management processes, elucidates the mechanism by which data-driven approaches achieve unified engineering management,
identifies key elements for intelligent evolution, and performs partial validation. Results indicate that DDSE effectively compensates
for the limitations of DBSE and MBSE, providing methodological and technical guidance for the evolution of SE from to data-
driven, and ultimately toward intelligent-driven paradigms.
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