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Abstract

Driven by the dual driving of the “dual carbon” strategy and the development of the digital economy,
in response to structural contradictions such as the attenuation of decision-making efficiency
caused by data silos, response hysteresis caused by system rigidity, and carbon footprint expansion
driven by energy efficiency imbalance, this paper proposes a smart park intelligent decision-mak-
ing system architecture based on dynamic data-driven. By building two core engines of multimodal
data dynamic aggregation model and AloT collaborative optimization system, a five-dimensional
vertical architecture system including infrastructure layer, data base layer, capability middle plat-
form layer, application service layer and scenario innovation layer is designed to realize virtual and
real mapping and collaborative optimization from physical space to digital space. At the technical
implementation level, a three-level distributed architecture of “cloud-edge-end” is adopted to realize
digital modeling of all-area factors through digital twin bases, integrate and develop core functional
modules such as smart energy management, inspection operation and maintenance, and intelligent
security linkage, and introduce a UAV collaborative inspection and Al scenario adaptive service
mechanism. The research results are applied to national data center parks, effectively verifying the
scientificity and practical effectiveness of architectural design, providing solutions to solve the ar-
chitectural dilemma of digital transformation of parks, and providing replicable theoretical para-
digms and technical paths for the construction of new smart parks.
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Figure 1. System architecture diagram
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Figure 2. Multi-source heterogeneous data processing framework diagram
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