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General purpose Graphics Processor Units (GPGPU) are being evaluated for possible future inclusion in an
upgraded ATLAS High Level Trigger farm. We have developed a demonstrator including GPGPU implementa-
tions of Inner Detector and Muon tracking and Calorimeter clustering within the ATLAS software framework.
ATLAS is a general purpose particle physics experiment located on the LHC collider at CERN. The ATLAS
Trigger system consists of two levels, with level 1 implemented in hardware and the High Level Trigger im-
plemented in software running on a farm of commodity CPU.

The High Level Trigger reduces the trigger rate from the 100 kHz level 1 acceptance rate to 1 kHz for record-
ing, requiring an average per-event processing time of "250 ms for this task. The selection in the high level
trigger is based on reconstructing tracks in the Inner Detector and Muon Spectrometer and clusters of energy
deposited in the Calorimeter. Performing this reconstruction within the available farm resources presents a
significant challenge that will increase significantly with future LHC upgrades. During the LHC data-taking
period starting in 2021, luminosity will reach up to three times the original design value. Luminosity will
increase

further to 7.5 times the design value in 2026 following LHC and ATLAS upgrades. Corresponding improve-
ments in the speed of the reconstruction code will be needed to provide the required trigger selection power
within affordable computing resources.

Key factors determining the potential benefit of including GPGPU as part of the HLT processor farm are
the relative speed of the CPU and GPU algorithm implementations, the relative execution times of the GPU
algorithms and serial code remaining on the CPU, the number of GPU required and the relative financial cost
of the selected GPU. We give a brief overview of the algorithms implemented and present new measurements
that compare the performance of various configurations exploiting different GPU cards.
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