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Software Framework

TheHigh-Luminosity LHC (HL-LHC) upgrade of the ATLAS Inner Tracker (ITk) presents unprecedented chal-
lenges for track reconstruction, driven by the large number of silicon cluster readouts and the high throughput
required under tight computing constraints. Graph Neural Networks (GNNs) have emerged as a promising
solution to address these challenges [1–3], delivering competitive reconstruction performance at sub-second
inference time.

This contribution presents recent progress in deploying the GNN-based tracking pipeline within the ATLAS
software framework [4]. Advances include inference optimizations (mixed precision, model reduction, compi-
lation technologies) - as well as the implementation of dedicated GPU kernels to accelerate graph building and
segmentation. We will present the first studies of end-to-end throughput in the ATLAS production environ-
ment, highlighting the integration of the GNN pipeline into existing workflows, its robustness under realistic
detector conditions, and its ability to scale to the data volumes expected at the HL-LHC. These results demon-
strate the maturity of the approach and its readiness for large-scale deployment in preparation for HL-LHC
data taking.
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