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Source: Google, Communication ratio on 128 – 2048 TPUsSource: Microsoft DeepSpeed, Communication ratio on 8 – 32 H100 GPUs

NVIDIA GPU Cluster Google TPU Cluster

High communication overhead in large-scale distributed deep learning 

Require further communication optimization
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Communication Modeling for Hybrid Parallelism

☐ Communication overhead
□N: nodes number
□B: batch size
□S: sequence length
□H: hidden dimension

6/23/2025 Le Qin | HKUST(GZ)

Redundancy is introduced during
parallelism transitioning
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Evaluation

☐ Simulation Tools
□ SCALE-Sim v2

□ BookSim2

☐Real-World Testing 

□ 8 RTX 4080 GPU

□ PCIe 4.0

□ PyTorch 2.5.1

□ CUDA 12.4

□ NCCL 2.21.5

Le Qin | HKUST(GZ)6/23/2025

Simulation Configurations
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Synthetic Experiment: 1.23x – 7.06x Speedups
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End-to-End Performance Evaluation Settings

25

☐Models: GPT2, DeepSpeed-MoE 
☐Topologies: 5×5 mesh, 4×4 torus, 8×2 fat-tree, 2×2×2 torus 
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End-to-End: 1.16x – 1.58x Average Speedups

Le Qin | HKUST(GZ)6/23/2025

End-to-End Speedups for Forward Pass End-to-End Speedups for Backward Pass
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Real Machine Tests: 1.32x – 3.0x Speedups
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Summary

☐

☐
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Summary

☐ Problem: We identify the communication bottleneck in current hybrid 
parallelism of LLM training and inference. 

☐ Inspiration: Redundant data movements exist in hybrid parallelism of 
distributed LLMs.

Le Qin | HKUST(GZ)6/23/2025

☐ Chimera:
□ Analysis of the communication patterns and redundant data movement
□ Communication fusion mechanism for hybrid parallel LLMs
□ Extensive evaluations on common LLM models, multi-NPU systems and 

hybrid parallelism modes
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Thanks and Questions

“Chimera: Communication Fusion for Hybrid Parallelism in Large Language Models”
Le Qin, Junwei Cui, Weilin Cai, Jiayi Huang, ISCA 2025.

Email: lqin674@connect.hkust-gz.edu.cn


