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On Large Scale Simulation of
Grover’s Algorithm by Using GPGPU

HirosH1 SHIBATA, 112 Tomoya Suzukr,t!
SErYA OkuBof3 and TETSURO NisHINO T4

In this paper, we deal with parallel simulation methods of Grover’s quantum
search algorithm. Grover’s algorithm is one of a well-known quantum search
algorithms. On the other hand, the research on the efficient simulation of quan-
tum algorithms is very important in order to understand the principle, behavior
and application fields of quantum computing. We implemented a parallel sim-
ulator of Grover’s search algorithm using OpenMP and GPGPU. We improved
the execution time and the executable qubit size of simulation by revised of
each method. As a result of computational experiments, by using GPGPU,
the execution time of Grover’s algorithm can be improved to 1.4 times as fast
as that of OpenMP experiments. Also the executable qubit size of it can be
inproved.
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Fig.3 Limitation of send data to GPU.
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Fig.4 Divided execution of GPGPU.
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Table 2 Execution environment of GPGPU.
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Fig.5 Execution time of OpenMP and GPGPU.
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Table 3 Execution time of OpenMP and GPGPU.
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