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Contributions

Methodology for tuning the precision of an already trained neural network using stochastic arithmetic.

Goal: obtain the lowest precision for each of its parameters, while keeping a certain accuracy on its results. 

Floating-Point Arithmetic

Classic arithmetic A ⊕ B R R =3.14237654356891 DSA A 1 ⊕ B 1 A 2 ⊕ B 2 A 3 ⊕ B 3 Random rounding R 1 R 2 R 3 R 1 =3.141354786390989 R 2 =3.143689456834534 R 3 =3.142579087356598
Allows Mixed precision programs taking into account the required accuracy.

One type per layer: PROMISE execution time is reduced, but often leads to uniform precision programs.

Input values have actually a low impact on the type configurations obtained.

Future Works

Analyse actual gain in time and memory Consider the parallelization of the Delta-Debug Algorithm and PROMISE Extend PROMISE to GPUs and to arbitrary precision on FPGAs Extend PROMISE to other types such as bfloat16

Related works

Precision tuning tools with static approach ( [START_REF] Chiang | Rigorous Floating-Point Mixed-Precision Tuning[END_REF], etc.) or dynamic approach ( [START_REF] Lam | Automatically Adapting Programs for Mixed-Precision Floating-Point Computation[END_REF]], etc.). Auto-tuning of neural networks in [START_REF] Ioualalen | Neural Network Precision Tuning[END_REF], with a different approach, not using stochastic arithmetic.

FigureFigure 4 .

 4 Figure 3. CIFAR NN architecture