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WHY GPU KERNELS ?  
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MatmUl, softMax,  

RMSNORM
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MatmUl
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CauSal mask

DECODER  
LAYER
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DECODER  
LAYER
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TRITON COMPILATIONDEEP DIVE
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COMPILE
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Step 1: Triton IR
GPU-agnostic tile operations.  Parses Python AST, resolves 
tl.constexpr (BLOCK_SIZE baked in). No threads, no warps yet.
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Step 2: TritonGPU IR
Tiles mapped to hardware.  Decides warps, threads, shared 
memory. Each tensor gets a layout annotation.
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Step 3: LLVM IR
Per-thread code.  Tile abstraction gone. Register allocation, loop unrolling, inline PTX for masked loads.
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Step 4: PTX — GPU 
Assembly

Portable assembly.  This is what we save and embed IN RUST. 
Note: 6 params, not 4 — Triton adds 2 metadata pointers!
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Step 5: SASS — Machine Code
GPU-specific binary.  CUDA driver compiles PTX -> SASS at 
runtime on the target GPU. We never ship SASS, only PTX.
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TRITON + RUST
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Option 1: Pure cudarc
Raw GPU buffers — minimal dependencies, full control:
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Option 2: Candle CustomOp
Type-safe tensors — shape tracking, layout offsets, device binding handled automatically:
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BENCHMARK



APRIL 21ST , 2026, HYBRID FORMULA, WARSAW APRIL 22ND , 2026, ONLINE FORMULA



APRIL 21ST , 2026, HYBRID FORMULA, WARSAW APRIL 22ND , 2026, ONLINE FORMULA



APRIL 21ST , 2026, HYBRID FORMULA, WARSAW APRIL 22ND , 2026, ONLINE FORMULA



APRIL 21ST , 2026, HYBRID FORMULA, WARSAW APRIL 22ND , 2026, ONLINE FORMULA



APRIL 21ST , 2026, HYBRID FORMULA, WARSAW APRIL 22ND , 2026, ONLINE FORMULA



APRIL 21ST , 2026, HYBRID FORMULA, WARSAW APRIL 22ND , 2026, ONLINE FORMULA

SUMMARY

presentation
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THE END


