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DRAWINGS

Deploy an intelligent perception probe at each computing node of a distributed computing
cluster, the intelligent perception probe acquiring computing resource operation data by a multi-
task parallel acquisition algorithm; perform feature extraction on the computing resource
operation data by a double-level attention mechanism, the first-level attention mechanism
identifying resource state inflection points to generate an inflection feature sequence, and the
second-level attention mechanism extracting resource fluctuation features based on the inflection
feature sequence to obtain a feature tensor; input the feature tensor into a graph neural network to
construct a computing resource Digital Twin model, the graph neural network fusing a time-order
convolution layer and a spatial relationship layer to establish a dynamic node association graph
among the computing nodes; and based on the dynamic node association graph, compute feature
importance by a hybrid entropy optimization algorithm to obtain a feature weight matrix, the
feature weight matrix being used for representing multi-dimensional relevancy of the resource
states
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Input the feature weight matrix and the dynamic node association graph into a hierarchical
reinforcement learning framework, learn a global resource allocation strategy based on the feature
weight matrix by an improved strategy gradient algorithm in a macro level, and optimize a local
scheduling decision based on the dynamic node association graph by an improved Q learning
algorithm in a micro level
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Input the global resource allocation strategy and the local scheduling decision into an
attention-enhanced sequence prediction network to generate a resource utilization prediction
sequence of a multi-scale time window; based on the resource utilization prediction sequence,
design a dynamic fusion mechanism, and in combination with long/short-term prediction results,
compute prediction weights of different time scales by an improved Bayesian optimization
algorithm to obtain a fusion prediction result; and construct a multi-target optimization model
according to the fusion prediction result, set a system performance index as an optimization target,
and solve by a particle swarm optimization algorithm to obtain an optimal resource allocation
solution and an optimal scheduling strategy

/513

FIG. 1



27/2

First

unit

Second unit

Third

unit

FIG. 2




