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In the past four years, the LHCb experiment has been extensively upgraded, and it is now ready to start Run
3 performing a full real-time reconstruction of all collision events, at the LHC average rate of 30 MHz. At the
same time, an even more ambitious upgrade is already being planned (LHCb “Upgrade-II”), and intense R&D
is ongoing to boost the real-time processing capability of the experiment. The instantaneous luminosity will
significantly increase (x5÷x10), and the trigger system should deal with data coming from more granular and
complex detectors. In an effort of moving reconstruction and data reduction to the earliest possible stages
of processing, heterogeneous computing solutions are being explored. Specialized coprocessors (computing
accelerators) will take responsibility for the most intensive and parallelizable tasks, freeing the more flexible
general-purpose processors for higher-level functions. In this talk we describe the results obtained with a
life-size demonstrator for the reconstruction of pixel tracking detectors, implemented in commercial, PCIe
hosted, FPGA cards. They are interconnected by fast optical links and they operate parasitically on live LHCb
data from Run 3. This demonstrator is based on a extremely parallel, ‘artificial retina’ architecture, and is
intended as a first life-size test of the technology, to explore its potential for future larger-scale applications
in Real-Time reconstruction at LHCb at high luminosity.

Significance
For the first time, results obtained with a life-size demonstrator system running on live LHCb data will be
shown.
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