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API Fragmentation Issue

● Device-specific APIs lead to API fragmentation and 

increased maintenance overhead.

● Adding a new backend requires extending existing if-

else branches, resulting in increasingly complex 

code.



Device Interface Solution



Device Interface Pros & Cons

Pros:
● Eliminates if-else branches and scales to new 

backend.

● Decouple core logic from backend implementations 

through interface registration.

Cons:
● Module-specific and difficult to share across 

components or repositories.

● Can lead to duplicated interface definitions and 

implementation efforts.



Unified API torch.accelerator



Write Once, Run Anywhere – One API, Any Accelerator

● One consistent and well-defined API across all accelerators.

● Seamless integration of new accelerator.

● Out-of-the-box PyTorch ecosystem support for both in-tree and out-of-tree 

accelerators.



Design Principle

● Only one kind of accelerator can be enabled at a time on a host, determined at 

compile time.

● Currently supported accelerator backends including CUDA, XPU, MPS, MTIA, HPU, 

and PrivateUser1.

● CPU is not considered an accelerator in PyTorch

● Device-specific API torch.device_type.foo and torch.accelerator.foo are designed to 

interoperate seamlessly.



Design Scope

● PyTorch runtime components include 6 parties: Device, Stream, Event, Allocator, 

Generator, and others (such as Graph).

● torch.accelerator.foo generally maps 1:1 to torch.<device_type>.foo

● torch.Stream provides equivalent functionality to torch.<device_type>.Stream

● torch.Event provides equivalent functionality to torch.<device_type>.Event



Accelerator Integration
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Generalization Usage

● PyTorch module: deliver a consistent experience across all accelerators.

● Test: share tests across all accelerators, expand test coverage, reduce validation 

effort, and improve backend quality.

● Ecosystem: enable new accelerators to integrate with less repo-specific code.



Acknowledgments

A special thank you to the PyTorch community  maintainers, including

Alban(@albanD), Jason(@jansel), Elias(@eellison) and many others.

Thank you for your valuable insights, thoughtful feedback, and continued guidance.

https://github.com/albanD
https://github.com/jansel
https://github.com/eellison


Thank You!

Guangye Yu

@guangyey

Eikan Wang

@EikanWang



Appendix: torch.accelerator API List



Appendix: torch.accelerator API List



Appendix: torch.accelerator API List



Appendix: torch.accelerator API List



Appendix: torch.accelerator API List



Appendix: torch.accelerator API List



Appendix: torch.accelerator API List


	Slide 1: PyTorch Generalization: A Journey Toward Write Once, Run Anywhere
	Slide 2: API Fragmentation Issue
	Slide 3: Device Interface Solution
	Slide 4: Device Interface Pros & Cons
	Slide 5: Unified API torch.accelerator
	Slide 6: Write Once, Run Anywhere – One API, Any Accelerator
	Slide 7: Design Principle
	Slide 8: Design Scope
	Slide 9: Accelerator Integration
	Slide 10: Generalization Usage
	Slide 11: Acknowledgments
	Slide 12
	Slide 13: Appendix: torch.accelerator API List
	Slide 14: Appendix: torch.accelerator API List
	Slide 15: Appendix: torch.accelerator API List
	Slide 16: Appendix: torch.accelerator API List
	Slide 17: Appendix: torch.accelerator API List
	Slide 18: Appendix: torch.accelerator API List
	Slide 19: Appendix: torch.accelerator API List

