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Design of a Real-time Data Storage, Acquisition and Computation
Integrated Platform for Aerospace Applications
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Abstract: Addressing challenges such as low data storage efficiency, weak real-time data retrieval responsiveness, and the
separation between data storage and analysis in space missions, an integrated data-access-computation platform architecture is
proposed. First, based on the characteristics of data acquisition and usage in the aerospace domain, a requirements analysis for the
integrated platform is conducted. Subsequently, an overall architecture is constructed, outlining its core business processes and
functional framework. The functional architecture comprises five layers: infrastructure, data acquisition, data storage, data
computation, and data application, supporting multi-source heterogeneous data acquisition, operator invocation, task scheduling, and
timed execution. Following this, a full-chain technical solution for real-time data acquisition, storage, retrieval, and computation is
designed in detail, targeting the core functions of the integrated architecture. This solution provides decision-making support for space
missions and lays a technical foundation for intelligent data analysis. Finally, key technologies are elaborated, including intelligent
generation of aerospace test reports, data flow modeling, and visual analysis process orchestration.
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Fig.1 Core business process architecture diagram of the platform
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