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NaNet: a low-latency NIC enabling GPU-based,
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The integration of GPUs in trigger and data acquisition systems is currently being investigated in several HEP
experiments.
At higher trigger levels, when the efficient many-core parallelization of event reconstruction algorithms is
possible, the benefit of reducing significantly the number of the farm computing nodes is evident.
At lower levels, where tipically severe real-time constraints are present and custom hardware is used, the
advantages of GPUs adoption is less straightforward.
A pilot project within the CERN NA62 experiment is investigating the usage of GPUs in the central Level 0
trigger processor, exploiting their computing power to implement efficent, high throughput event selection
algorithms while retaining the real-time requisites of the system. One of the project preliminary results was
that data transfer over GbE links from readout boards to GPU memories using commodity NICs and vanilla
software stack consumed the biggest part of the time budget and was the main source of fluctuations in the
global system response time.
In order to reduce data transfer latency and its fluctuations we envisioned the usage of the GPUDirect RDMA
technology, injecting readout data directly from the NIC into the GPU memories without any intermediate
buffering, and the offloading of the network stack protocol management from the CPU, eliminating OS con-
tribution to latency and jitter.
We implemented these two features in the NaNet FPGA-based NIC: the first was inherited from the APEnet+
3D NIC development, while the second was realized integrating an Open IP provided by the FPGA vendor.
We will provide a deep description of the NaNet architecture and a detailed performance analysis of the inte-
grated system on the NA62 RICH detector GPU-based L0 trigger processor case study, along with an insight
of future developments.
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