HAHebEmBE{LRERIF/N—FY 7
DEXRIET7T—FTIVFv—

Accelerator Architecture for Combinatorial Optimization Problems
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Abstract

In today’s world, there are many situations in which difficult decisions must be made
under such constraints as a limited number of people and a limited amount of time.
These situations include disaster response planning, economic policy decision-making,
and investment portfolio optimization. In such situations, it is often necessary to
solve a ‘combinatorial optimization problem,” which involves evaluating different
combinations of various factors and selecting the optimum combination. Since the
number of combinations increases explosively as the number of factors increases, the
problem becomes difficult to solve in a realistic amount of time using a von Neumann
type processor. To solve such problems, we have developed a scheme to speed up the
1,024-bit Ising model and implemented it in a field-programmable gate array (FPGA).
Testing demonstrated that it can solve the 32-city traveling salesman problem 12,000
times faster than a similar program running on a 3.5-GHz Intel Xeon processor E5-
1620 v3.
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