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Kernels are Central to ML Systems
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Operator Kernel AI accelerator

Triton
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Optimizing AI Accelerator Kernels is Hard
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C = AB

Operator Kernel
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Automate Kernel Optimization with LLM
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Automate Kernel Optimization with LLM
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AccelOpt
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AccelOpt
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Metric: Percentage of Peak
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Results on NKIBench
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NKIBench: agent environment with initial NKI kernels from real LLM workload

AccelOpt (gpt-oss-120b + Qwen3-Coder-480B) is on par with Claude Sonnet 4
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AccelOpt is Cost Efficient and Adaptive
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26x cheaper 

Same base prompt

(~1.7k tokens)
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Compare AccelOpt with Experts
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AccelOpt is a step towards human-expert level of kernel optimization on emerging AI accelerators

0

15

30

45

60

Initial Expert v1 Expert v2 AccelOpt

54.652.7

30.128.4

Pe
rc

en
ta

ge
 o

f P
ea

k 
Th

ro
ug

hp
ut

 (%
)

Kernel: Mamba block
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Apply AccelOpt to Other AI Accelerators
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Apply AccelOpt to NVIDIA H100
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Workload FlashInfer v0.5.3 Best Triton baseline AccelOpt + Gemini 3 Flash

Qwen3-30B-A3B Decode 1.0x 0.26x (GPT-5) 1.50x / 5.77x

Llama-3.1-8B Decode 1.0x 0.43x (Claude Opus 4.1) 1.08x / 2.51x

Qwen3-30B-A3B Prefill 1.0x 0.12x (Claude Opus 4.1) 1.38x / 11.5x

Llama-3.1-8B Prefill 1.0x 0.04x (Gemini 2.5 Pro) 0.10x / 2.5x

Kernel: Paged Grouped Query Attention

AccelOpt can optimize complex Triton kernels (sometimes better than kernel libraries)

Large workloads: best Triton baseline > 0.1ms on FlashInfer-Bench
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Collaborators
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AccelOpt: A Self-improving LLM Agentic System 
for AI Accelerator Kernel Optimization
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Thank you!


