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In this study, we consider a scoring function [1] for evaluating the interaction energy of protein-protein
complexes composed of two all-atom proteins. During the initial stage of interaction energy evaluation within
a scoring function, interatomic distances are computed for all atom pairs located within a predefined cutoff
threshold, prior to the calculation of potential energy terms. This stage can be formally formulated as follows.

Let A and B be datasets in three-dimensional space, containing n and m points, respectively. A distance
similarity search, for a query point q ∈ B, consists of finding all points ai ∈ A such that d(q, ai) < ε,
where d(·, ·) denotes the Euclidean distance function and ε is a specified threshold. The process of identifying
all pairs of points from two sets that lie within a specified threshold distance corresponds to performing a
distance similarity join, with the resulting pairs stored in a result set.

In the simplest case, the task requires an exhaustive comparison of all point pairs with distance computation,
resulting in a time complexity ofO(n×m). Various approaches can be employed to construct the exact set of
matching pairs, including tree-based data structures such as k-d trees and AABB trees, as well as specialized
algorithms designed for this task, such as Super-EGO [2].

In this work, we consider an approach based on exhaustive pairwise comparison, accelerated using a graphics
processing unit (GPU). This choice is motivated by the fact that GPU-based computations are also utilized in
subsequent stages of scoring function evaluation. We present several GPU-based implementations employing
both general-purpose CUDA cores and specialized Tensor cores which are a compelling alternative to CUDA
cores, particularly with given dimension [3]. The problem formulation, implementation, and supplementary
materials are available in the repository [4].
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