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What is DeepSpeed?

DeepSpeed is an OSS training optimization library that 
makes distributed training easy, efficient, and effective. 

⮚ Efficiency: high-performance on 1 to 100K GPUs
⮚ Ease-of-use: minimal effort to run out of the box
⮚ Democratization: low-budget access to SOTA AI

Inspired other training optimization frameworks - e.g. FSDP, 
Megatron-LM etc. 

DeepSpeed joins PyTorch Foundation since 2025 



DeepSpeed: Tackling the GPU Memory Wall

Impact on GPU Memory Wall
⮚ Trillion-parameter support available in ~2021
⮚ Inspired other scaling frameworks: FSDP, Colossal-AI, Megatron-LM, etc.



DeepSpeed Updates

⮚ AutoSP

⮚ Muon Optimizer 

⮚ New Accelerators Enablement

⮚ AutoEP + AutoTP 



AutoSP: Automatic Sequence Parallelism



Muon Optimizer
● Muon (MomentUm Orthogonalized by Newton-Schulz)  is an optimizer for 2D parameters of 

neural network hidden layers
● ~1.33x training speed up compares to adam optimizer for several OSS frontier Models
● Muon is the optimizer used by Kimi K3 models
● DeepSpeed integrated Muon optimizer to work with ZeRO stage 1/2/3 through tensor 

unflattening
● Support Muon in CPU offloading
● In DeepSpeed, you can change optimizer type to Muon by a line of change in config file

https://pytorch.org/blog/using-muon-optimizer-with-deepspeed/ 

https://pytorch.org/blog/using-muon-optimizer-with-deepspeed/
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AutoTP + AutoEP training for HuggingFace models

● AutoTP + AutoEP  -- Automatic Tensor parallel and 
Expert Parallelism folding
○ Analyze model config of a HF model and shard 

model attention heads, MLP, etc. among accelerators
○ Auto inject communication into model computation
○ No modeling change, no preprocessing of model 

checkpoint required
● DeepSpeed now brings AutoTP + AutoEP to training

○ Turn on with simple configuration change
○ Training checkpoint directly usable
○ Free up more memory for batch scaling



New Accelerators Enablement

● DeepSpeed aims on democratizing Large Models training across multiple HW 
platforms and accelerators

● We  have successfully enabled support for multiple Accelerator types ranging 
from Nvidia GPU, AMD GPU, Apple Silicon, NPU, XPU etc. 

● We are also working on supporting TPU with TorchTPU, as well as other HW 
vendors to enable and optimize DeepSpeed performance on scaling large model 
training
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