
Causes and Effects of Unanticipated Numerical

Deviations in Neural Network Inference Frameworks

Alexander Schlögl Nora Hofer Rainer Böhme

37th Conference on Neural Information Processing Systems · New Orleans, LA · Dec 2023
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Results
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See Tables SUP-1 and SUP-2 in the paper for all hardware, model, and input details.
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Causes of Deviations on CPUs
Floating-point addition is not associative

(a+ b) + c

a 1.414213562373095145475

b 2.718281828459045090796 +

4.132495390832140458315

c 3.141592653589793115998 +

7.274088044421933574313

a+ (b+ c)

b 2.718281828459045090796

c 3.141592653589793115998 +

5.859874482048837762704

a 1.414213562373095145475 +

7.274088044421932686134

Example values: a = float32(
√

2), b = float32(e), c = float32(π).

Alexander Schlögl, Nora Hofer, Rainer Böhme: Causes and Effects of Unanticipated Numerical Deviations in Neural Network Inference Frameworks 3



Causes of Deviations on CPUs
Parallelization changes aggregation order
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Causes of Deviations on GPUs
Microbenchmarks determine algorithm selection

Algorithm

A B C . . .

Execution time
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Causes of Deviations on GPUs
Algorithm selection by layer per session

Convolution layers
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Source: Figure 3 (b) in our paper.
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Implications
Broader effects of platform-specific deviations
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Thank You

Research code

https://github.com/uibk-iNNference
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