
Dialects in LLVM IR
An Example using Cooperative Matrices



Cooperative Matrices

▪ AI applications require lots of matrix-matrix multiplications

▪ New Vulkan shader extension introduces the cooperative matrix type

▪ Special data layout depending on hardware support

▪ Some requirements on AMD GPUs:

⁃ When calculating 𝐴 ⋅ 𝐵 + 𝐶, 𝐴 needs to be transposed
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Transpose in LLVM IR
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Transpose as high-level operation

4



Optimizing Operations
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Working with new intrinsics – current approach
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Working with new intrinsics – current approach
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Problems

▪ New intrinsics are all CallInst

⁃ Common pattern: iterate over instructions, cast to CallInst, compare 
name string

⁃ Accessing arguments with an index

▪ Not developer-friendly
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Solution: llvm-dialects
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Many other constraints possible, see the 
Constraints.md in the llvm-dialects repo

https://github.com/GPUOpen-Drivers/llvm-dialects/blob/dev/docs/Constraints.md
https://github.com/GPUOpen-Drivers/llvm-dialects
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Additional features

▪ More complex constraints

▪ OpSet/OpMap working on classes of Operations

▪ ContextExtension
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Future Work

▪ Custom Type Definitions

▪ Human readable structs in metadata



Thank you for listening!
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