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Abstract : This study addresses the computational efficiency and resource bottlenecks faced in the training of
large—scale Transformer models and proposes a parallel computing architecture design method based
on the attention mechanism. Based on the analysis of the computational characteristics and parallel
requirements of the Transformer model, a hierarchical task division strategy is designed to optimize
the distribution of computational load. Establish a hybrid parallel communication scheduling framework
to reduce interaction costs and achieve efficient collaborative management of computing and storage
resources. Build an elastic fault—tolerant mechanism to ensure the stability of distributed training. The
focus is on addressing the computational difficulties caused by the secondary complexity of the self—
attention mechanism, as well as the communication and storage bottlenecks during the training of
large—scale models. From the aspects of fine—grained parallel design and system optimization, it
provides practical and feasible technical solutions for the efficient training of Transformer models with
hundreds of billions of parameters.
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