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Background: What are streams?

● Enable concurrent execution of independent kernels - e.g. comm-compute 
overlap, memory data transfer hiding.

● Events are used to synchronize between different streams

● Streams can also synchronize across devices



Background: Streams Example Usage



Stream Handling Architecture in torch.compile



Tracking Streams In TorchDynamo



Supporting Streams and Events as Graph Inputs



Graph IR Representation



Generating the Synchronized Backward Pass



Composition with Compiler Pass Reordering



Background: Functionalization with Input Mutation



Incorrectly Recording a Functionalized Input Mutation



TorchInductor Streams Codegen



Cross-stream Memory Safety



Handling User Deallocations



Applications: Microbatch Overlap



Applications: Activation Offloading



Results: Activation Offloading



How to try out streams today

● Torch.compile handles your stream code as it exists today, it is available in the 
nightly

● Beta release in PyTorch 2.12

● See the eager streams documentation at 
https://docs.pytorch.org/docs/stable/generated/torch.Stream.html for writing 
stream-oriented code



Q & A


