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Abstract

An Efficient SMT Encoding for the
Validation of Floating-Point Compiler
Optimizations

Seunghyeon Nam

School of Computer Science Engineering
Collage of Engineering

The Graduate School

Seoul National University

This paper introduces a novel method to encode the floating-point (FP) value
as SMT bit-vector and the operations between them as SMT formulas, which al-
lows efficient yet accurate verification of FP compiler optimizations, and checks
its effectiveness by experiments. It is essentially an overapproximation scheme
for FP operations, which is less complex and more SMT-friendly compared to
the IEEE-754 standard but maintains enough representative power for verifica-
tion. When verifying the optimization passes from MLIR compiler framework
using both abstract and concrete FP encoding, the abstract encoding could
verify the same optimizations more quickly, and even allowed more passes to
be verified than the concrete encoding due to less timeouts. The new encoding
played a crucial role in detecting and removing some faulty MLIR optimizations.
Keywords: Program Verification, SMT solver, Floating-point
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