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The next era of LHC experiments will provide an unprecedented volume of data, aiming to achieve a tenfold
increase in integrated luminosity. Processing these data presents formidable computing challenges. In the
case of the LHCb detector, a fully software based trigger has been employed in its current design, which
processes events at ˜30MHz. Currently, GPU-based compute acceleration is harnessed to manage the high
track densities within the detector. The computing challenge intensifies with HL-LHC hit multiplicities, lead-
ing to extremely large combinatorics in forming particle tracks from hits. To tackle this challenge, a novel
tracking algorithm, employing machine learning, has been devised to generate track stubs for early particle
track reconstruction. This algorithm is tailored for deployment on an FPGA, leveraging parallel streams of
pipelined neural nets to optimize bandwidth and resource utilization. Central to this approach is the integra-
tion of Intel’s oneAPI framework. OneAPI enables algorithm development through high-level C++ coding
whilst allowing integration with conventional RTL designs. Early profiling tools identify resource estimates
and bottlenecks in minutes rather than the hours typical of traditional FPGA development cycles. The ma-
chine learning algorithm and oneAPI development cycle will be presented, sharing some early performance
measurements using LHCb Vertex Locator data.
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