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GPU applications require a structure of array (SoA) layout for the data to achieve good memory access perfor-
mance. During the development of the CMS Pixel reconstruction for GPUs, the Patatrack developers crafted
various techniques to optimise the data placement in memory and its access inside GPU kernels. The work
presented here gathers, automates and extends those patterns, and offers a simplified and consistent program-
ming interface.

Thework automates the creation of SoA structures, fulfilling technical requirements like cache line alignment,
while optionally providing alignment and cache hinting to the compiler and range checking. Protection of
read-only products of the CMS software framework (CMSSW) is also ensured with constant versions of the
SoA. A compact description of the SoA is provided to minimize the size of data passed to GPU kernels. Finally,
the user interface is designed to be as simple as possible, providing an AoS-like semantic allowing compact
and readable notation in the code.

The result of porting of CMSSW to SoA will be presented, along with performance measurements.

Significance
This generic SoA software automatically implements techniques previously used to various degrees in the
different modules of the CMS software.
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