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Mathematical Functionality Golden Reference Models: iFP Library
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Uses template metaprogramming to produce multiprecision operands with a single code base
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float x; double y; using FP64 = RoundingContext<ll, 64>;
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Incorrectly rounded (double rounding) Correctly rounded (single rounding)

iFP Validation

p
Hard to verify due to the massive input space and FV Ci++ Asserts

the arithmetic involved (SoftFloat) (Checked in Sim & FV)

Specification Implementation
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Correctness of the setup

Perform Equivalence Checking C2RTL for r;; against iFP DPn.5
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Parallel approach . * Back-to-back transaction enabled
[ C2RTL, RTL2RTL, C2C ] (the 3 steps progress at the same time) e Over constraints removed
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C2RTL for r14: Double Precision Complexity RTL2RTL Symmetry Invariance
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Due to RTL optimizations, the
double precision multiplication
involved in a DPn.5 was
inconclusive.

/Internal equivalence points between C++ and RTL\
are unlikely, due to the RTL optimizations.
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Results & Conclusions

Proven the absence of bugs in the final RTL

Bugs found during the process Completed formal equivalence between RTL and
iFP C++ model (independent, validated and FV friendly) + Symmetry techniques

* Good initial results with bug hunting
approaches (e.g., constrain most of the Numerical Our approach
mantissas of the inputs to 0) 50% We developed advanced proofs

Scales up to designs with hundreds of input bits leveraging RTL, computer

Can be reused to verify similar components arithmetic and FV skills,

Enables a shift left for every future generation of RTL obtaining results never been

Fully verifies large double precision DPAS in < 24h achieved before

Is used in for regressions (smoke testing and weekly)

Detected hard corner cases, happening with
a probability of less than 27°°, practically
impossible to find via random sim!
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