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Implementation of Tsume Shogi Hardware

YOHEI HORI,* HISANORI SAITO and TSUTOMU MARUYAMA

Developing dedicated hardware systems is an essential approach to improve play strength
of shogi programs. To date, use of programmable devices for shogi hardware has been pro-
posed as a feasible method to resolve the problems of high cost and long developing time of
hardware implementation. To devise architecture of shogi hardware, we first implemented a
tsume shogi solver on a Field-Programmable Gate Array (FPGA). With the ample hardware
resource of an FPGA, we implemented highly parallelized architecture on a single chip and
realized high-speed computation of tsume-shogi. In this paper, a procedure to generate moves
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in tsume shogi hardware and its architecture are described.
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Fig.6 Piece cover data caluculated by each scan.
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Table 4 The data format 1 stored to the move stack.
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Table 5 The data format 2 stored to the move stack.
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Table 6 The data structure of the hash table.
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Table 7 Hardware resource usage and frequency of the tsume-shogi circuit.
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Fig. 11 The structure of the tree search circuit.
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Table 8 The number of the nodes expanded in the tsume-shogi problems.
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Fig.12 The timing chart of the tsume-shogi circuit.
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