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(1) Large scale quantum annealing simulation: The connections among spins

(coefficients) increases exponentially with the number of spins. This increases the required memory
capacity and prevents large-scale simulation. This research proposes a method to generate the
coefficients efficiently, without storing the pre-generated coefficients in the memory. As a result,

large memory requirement has been eliminated, and we were able to run simulations with over 200,000
spins using a single FPGA.
(2) Acceleration: Quantum Monte-Carlo method used for the simulations is very difficult to
parallelize. We proposed a method to execute the computations among multiple Trotter slices in
parallel while maintaining the data dependancy. As a result, we achieved over 290 times speed-up
compared to CPU serial implementation.

(3) High accuracy: Since we protect the data dependency in parallel computation, the accuracy is
very high. Compared to D-Wave using MQLib benchmark suit, the accuracy is over 99%.
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