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How to automatically extract high-level 
semantics from scientific kernels?

Semantics Lifting for Scientific Kernels Naifeng Zhang
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DFT!
❶ Source code ❺ Specification

IR I: Low-level internal code

I:    Identity
L:   Permutation
T:   Twiddle
⊗: Tensor product

Example:
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GPT-generated fast Fourier transform in C
❷ icode

❹ SPL (Signal processing 
  language) 
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Key Insight

IR II: Loop-level program 
structure 

(PLDI ’05)

IR III: Algorithm formalization 
(PLDI ’01)

Discrete Fourier transform
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Parsing

Imposing a normal form

Recovering 
algebraic operators

Combing SPL objects

Knowledge 
base lookup

Franz Franchetti


