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Mis-compilation bugs in tensor compilers
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Incorrect Rewrite

https://github.com/apache/tvm/pull/14571

https://github.com/apache/tvm/pull/14571


Mis-compilation bugs in tensor compilers
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How do we automatically detect such non-crash bugs?



The basic idea of PolyJuice
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The basic idea of PolyJuice
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How do we rewrite the tensor program?
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Goal of Rewriting
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pass a pass b pass c …

pass i pass j pass k …

The two equivalent programs should undergo 
passes that are as different as possible



Design 

• Goal: construct two equivalent programs with highly different dataflow

• Approach:

• leverage equality saturation to rewrite a computation graph 

• find the simplest graph and the most complex graph for testing
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Equality Saturation
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① design an IR to accept 
arbitrary computation graphs 

Implementation
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Evaluation
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• PolyJuice found 84 non-crash bugs in 7 

tensor compilers, with 49 confirmed.

• Compared with naïve rewriting, our 

rewriting can improve the difference of 

compilation paths by 112%-150%.

• PolyJuice only introduces  0.11%-1.53% 

runtime overhead compared to NNSmith

highlight



Interesting Cases
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TVM 0.12.0



Interesting Cases
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TVM 0.12.0



Interesting Cases
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PyTorch 2.1.0



Summary

Prototype: https://github.com/ChijinZ/PolyJuice-Fuzzer
Special thanks:

• NNSmith’s authors, for the well-structured and reusable code
• Egg community, for the well-developed tool and responsive community

Goal: detecting mis-compilation bugs Problem: how to effectively rewrite programs

Method: equality saturation for rewriting Evaluation: able to find real-world bugs
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https://github.com/ChijinZ/PolyJuice-Fuzzer
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