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Sorting in ArborX

ArborX is a performance portable geometric search library.

Several uses of sort:
• Sorting primitives and queries along space-filling curve

• Sorting keys when constructing a dendrogram in HDBSCAN*

• Sorting dense cell indices in DBSCAN algorithm

Requirements:
• Most places require sort to get back permutation

• Often, there are many duplicates

• Sometimes we want to sort pairs

Sorting is critical! ArborX needs sort_by_key like functionality (otherwise, 
penalty).
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More motivation… 

Kokkos 4.2, CUDA 11.5, A100

Keys and values: View<unsigned*>. Keys are random, values initialized to iota.

Size    :     30M | 500M

• Time [Kokkos::BinSort] :   0.026 | 0.474             [ 8x | 15x ]
– BinSort followed by 2 x apply_permutation

• Time [Kokkos::sort]      :   0.088 | 2.062           [ 29x | 64x ]
– Sort with custom comparison operator followed by apply_permutation

• Time [Thrust]                 :   0.003 | 0.032



44 Open slide master to edit

Current status

ArborX currently has sortByKey wrappers. It wraps:
• Nvidia: Thrust

• AMD: rocThrust

• SYCL: oneDPL

• Serial and OpenMP: Kokkos::BinSort

It is about 170 lines of code (see ArborX/src/kokkos_ext/ArborX_DetailsKokkosExtSort.hpp)

https://github.com/arborx/ArborX/blob/master/src/kokkos_ext/ArborX_DetailsKokkosExtSort.hpp
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Things we currently do that we don’t like
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Ideally, Kokkos would:

• Provide sort_by_key

• Provide stable_sort_by_key for reproducibility

• Dispatch them to Thrust, rocThrust and oneDPL (when available)

• (Possibly) provide native Kokkos Thrust like sorting (radix-based) (#5507?)

• (Stretch goal) Provide segmented and semi sorting

We can help with profiling and testing the functionality on our problems.

What we would like to happen
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Questions?

https://github.com/aprokop/kokkos_perf

prokopenkoav@ornl.gov
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