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Experimental Results – Roundoff Errors

Name Original fast-math Improvement

cartToPol 2.815e-09 2.463e-09 13%

delta 1.970e-13 2.940e-12 -198%

doppler2 6.534e-13 1.639e-12 50%

pid 7.621e-15 7.727e-15 -1%

sine_newton 7.495e-15 6.27e-15 16%

sqroot 1.115e-15 1.059e-15 5%

turbine1 1.588e-13 1.541e-13 3%
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trade accuracy for 
performance
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Experimental Results – Performance

Name Original Csts fast-math

cartToPol 2.05 1% 9%

delta 13.49 1% 16%

doppler2 36.00 91% 6%

pid 104.11 96% 0%

sine_newton 126.34 92% 0%

sqroot 87.06 95% 5%

turbine1 121.02 96% 0%
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RealCake:

• proves error refinement for CakeML programs

• extends CakeML with oracle-based floating-point semantics

• optimizes with fast-math-style optimizations

• is integrated into official CakeML codebase: https://code.cakeml.org
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in the paper:

- verified constant lifting optimization

- heuristic to avoid slow-downs

- integration into CakeML toolchain

- implementation of real-numbered and IEEE-754 semantics


