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Application of Digital Annealer for Faster Combinatorial Optimization
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Abstract

There are combinatorial optimization problems in our society—selecting the best option
from combinations of various factors, such as finding the best procedures in disaster
recovery efforts and optimizing investment portfolios. In combinatorial optimization
problems, the number of combinations increases exponentially as the number of factors
increases, which makes it extremely time-consuming for general-purpose computers
to solve certain problems within a realistic time frame. Research and development in
quantum computing is underway in order to solve combinatorial optimization problems
quickly. However, the current state of quantum computing is limited in terms of stable
operation and the size of problems it can handle. Furthermore, quantum computing
requires that a combinatorial optimization problem be converted into an Ising model to
solve it. Against this background, Fujitsu launched its Digital Annealer Service in May
2018. This is a new architecture inspired by quantum computing. This paper explains
the technology to employ Digital Annealer to solve customers’ real combinatorial
optimization problems, namely, the formulation of real problems and the conversion to
Quadratic Unconstrained Binary Optimization (QUBO). It also describes the initiatives
at Fujitsu to leverage Digital Annealer in creating a new global computing market.
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