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of the Branch and Bound Method on a GPU

KENTAROU SHIGEOKA! FuMmiHiko INo! KENICHI HAGIHARA!

Abstract: In this paper, we propose an array packing method for increasing memory reference efficiency
on a graphics processing unit (GPU), aiming at accelerating the branch and bound method. Our method
minimizes data transfer between the CPU and GPU by packing arrays on the GPU instead of the CPU.
This array packing procedure generates dense matrices, so that it increases memory reference efficiency dur-
ing processing branching and bounding operations. Our GPU-based packing method employs a well-known
parallel prefix sums algorithm. Furthermore, we realize in-place array packing by allowing array elements to
change their order after the packing procedure. This doubles the number of parallel subproblems that can be
processed on a GPU, as compared to a not-in-place method, which distinguishes input arrays from output
arrays. In experiments using a knapsack problem, our method achieves a speedup of 1.15 over a previous
method that packs arrays on a CPU. As compared to a not-in-place version, our in-place version increases
the number of parallel subproblems but decreases performance by 8.8%.
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