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We investigate the use of GPUs as a way of realizing a low-latency, high-throughput track trigger, using CMS
as a showcase example.
After the high luminosity upgrade, the CMS detector will require a substantial upgrade of its trigger system.
With only 12 us of turnaround time for the global trigger signal, allotting 6 us for the track finding step, real-
izing a system that can handle the expected pileups of 140 events on average, is a challenge.
Most investigated systems heavily rely on the use of ASICs and FPGAs. We investigated the use of GPUs as
an alternative to realize a low-level trigger, capable of meeting the given requirements. We are focusing on
the track finding steps of the trigger system, based on the information created by the silicon tracker, using a
Hough transformation. We establish data transfer directly into the GPUs memory by using RDMA connec-
tions, avoiding most overheads that are commonly associated with GPU data transfer.
Preliminary results show data transfer times as low as 2 us and processing times for the Hough transformation
as low as 3.6 us. These results show that latency is of lower concern than previously expected. However, hard-
ware limitations of current generation GPUs have proven to be problematic in terms of computing throughput.
With the rapid enhancements in GPU development and performance over the last decades, it is reasonable to
believe that GPUs might become feasible for track triggering in the near future.
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