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Talk 4: Radiation Experiments on AI accelerators:
Current and Future Challenges and Opportunities
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Abstract:

Complex AI accelerators, such as Graphics Processing Units (GPUs) or dedicated accelerators implemented in
Field Programmable Gate Arrays (FPGAs) or in Application Specific Integrated Circuits (ASICs), such as the
Google’s Tensor Processing Unit (TPU) are rapidly making their way in the chip market. Embedding AI is
extremely interesting for automotive, productions lines, and aerospace. To be implemented, a self-driving sys-
tem needs to analyze a huge amount of images and signals in real time. Nonetheless, guaranteeing sufficient
reliability is challenging since both the hardware architecture and the running software are highly complex.
It is then hard to characterize the radiation reliability of the framework and the experimental data risks to be
biased to the specific configuration chosen for the experiment.
In the talk we will investigate the challenges related to the reliability evaluation of GPUs, FPGAs, and TPUs
executing neural networks. The evaluation, to be accurate and precise, is based on the combination of beam
experiments and fault injection at different levels of abstractions (RTL, microarchitectural, and software). This
combination allows us to have a realistic evaluation of the error rate, distinguish between tolerable errors and
critical errors, and to design efficient and effective hardening solutions for neural networks.
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