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Fast Biological Sequence Alignment on the GPU Grid

FuMminaiko INo,t YUKI KOTANIM* and KENICHI HAGIHARA*

The graphics processing unit (GPU) grid in this paper is a computational grid that utilizes
idle resources in the home and office. One advantage is that it provides both GPUs and
CPUs as general-purpose computational resources. This paper presents an implementation
capable of accelerating alignment for biological sequences in database. Our implementation is
based on Liu’s algorithm that runs on a single GPU. It employs a master/worker paradigm to
accelerate database scanning on GPU grids. We show some experimental results comparing
the implementation with various versions running on a single GPU, a single CPU, or multiple
CPUs. As a result, we find that our implementation is at least five times faster than the mul-
tiple CPU version. Furthermore, the kernel speed of our implementation reaches 47 GFLOPS
on a single GPU, which is equivalent to the performance obtained on eight CPUs.
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