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Abstract

With the deepening of digital transformation in the railway industry, efficient management and integrated utilization of
multi-source heterogeneous data have become key challenges for improving operational efficiency. This paper proposes
a novel railway data management architecture based on data weaving technology. By constructing a seven-layer
collaborative system-comprising the data source layer, metadata processing layer, data service layer, and four
additional supporting layers-it enables cross-source integration and real-time sharing of data from business systems
such as train—ground communication, mechanical operations, electrical supply, and rolling stock management. The
study focuses on critical technologies, including proactive metadata management, knowledge-graph-driven data
cataloging, and unified cross-source querying. It also designs a typical application scenario for collaborative fault
handling in track and equipment maintenance. Experimental results demonstrate that the proposed architecture

effectively breaks down data silos, improves fault resolution efficiency, and optimizes collaborative management. This
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architecture substantially enhances railway data governance capabilities and offers an extensible technical paradigm for

the industry ’s digital transformation.
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