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A quantum computing simulation is often used to verify a logical quantum algorithm. A small quantum
circuit can be executed in a classical computing as a simulation, but it needs a large number of a comput-
ing resource. We propose optimization methods for a quantum simulation to execute the quantum circuit
by OpenQASM, which is one of quantum assembly language, in a classical computing. The optimization
methods are as follows, 1) to allocate and access memory based on NUMA awareness, 2) to improve cache
hit ratio by a calculation of the multiple quantum gates, 3) to execute multiple quantum circuits by one
time simulation. We can reduce the execution time by 93% compared with the original simulation in 34
qubit with Quantum Volume simulation scenario. Moreover we create a benchmark tool to execute a sim-
ulation in various simulators and evaluate a simulation time with qHiPSTER, ProjectQ, Q#, QuEST and
our simulator.
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