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The update of lion is binary
Lion has only one optimizer state

Minimum bandwidth requirements of different 
methods for a model with d parameters and n 
workers: 

Each worker keep tracks of its own optimizer state

Performance of G-Lion, G-AdamW, GradDrop, DGC, TernGrad, 
and D-Lion (Avg/MaVo) v.s. the number of workers k.

Test Error v.s. Communication Bits per Iteration (closer to the 
lower-left is better).

Performance of Distributed Lion v.s. baseline distributed optimizers on CIFAR-10 with 
4, 8, 16, and 32 workers, each worker at each step runs on a local batch with size 32. 

Results on ImageNet classification and OpenWebText language modeling. 
For ImageNet experiments, we report the Top-1 accuracy. For language 
modeling experiments, we report the validation perplexity. 


