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Search Efficiency by Move Ordering Techniques in Computer Shogi

MasAHUMI TAKETOSHI,t TSUYOSHI HASHIMOTO,! MAKOTO SAKUTA?
and HIROYUKI IIDAt

This note describes several exepriments performed to evaluate the search efficiency using
move ordering techniques in the domain of computer shogi. We note that these move or-
dering techniques have been used by the strongest shogi programs but without the detailed
outcome of these techniques. We show and evaluate the exprimental performance with the
move ordering techniques using a test set of shogi problems.
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Table 1 The combination of moves and results.
methods Nodes average ratio
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best move and killer move(l 1)
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The domain-specific criteria(lll 1V V)
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Fig.1 Number of nodes for each method

o o o o

1) Campbell, M., Hoane, A.J. and H.F-H.: Deep
Blue, Artificial Intelligence, Vol.134, No.1-2,
pp.57-83 (2002).

2) Bettadapur, P.:. Influence of ordering on
capture search, ICCA Journal, Vol.9, No.4,
pp-180-188 (1986).

3) Gillogly, J.J.: The Technology Chess Pro-
gram, Artificial Intelligence, Vol.3, pp.145-163
(1972).

4) Schaeffer, J.: The History Heuristic and the
Performance of Alpha-Beta Enhancements,
IEEFE Trans. Pattern Analysis and Machine In-
telligence, Vol.11, No.11, pp.1203-1212 (1989).

5) Heinz, E.A.: Scalable Search in Computer
Chess: Algorithmic Enhancements and Experi-
ments at High Search Depths, Ph.D thesis, De-
partment of Computer Science, University of

Karlsruhe, published from Computational In-
telligence, ISBN 3-528-05732-7.

6) Knuth, D.E. and Moore, R.W.: An Analysis
of Alpha-Beta Pruning, Artificial Intelligence,
Vol.6, No.4, pp.293-326 (1975).

7) Levy, D.N.L. and Newborn, M.: How Comput-
ers Play Chess, Computer Science Press, New
York (1991). 0000000 M ODO0OO0OOOO
OOooooooo (1994).

8) Slate, D.J. and Atkin, L.R.: Chess 4.5 — The
Northwestern University chess program, Chess
Skill in Man and Machine, 2nd ed., Frey, P.W.
(Ed.), pp.82-118, Springer, (1983).

9) 00 0OO00OUmMOUOoOOOOOOoOO 20
Ooog (1998).

10) 00 000D0DmMODO0O0OD0O0O0O0ODO00 30
oooo (2000).

(00 14020 21000)
(0014090 5000)



Vol. 43 No. 10 oboooooobooooboOoooooooboobDOoOoooooo 3077

oo 00
20010000000000000
gooooobooooooobooo d
a

oo a
1994000000000001996
gooooooocoooooooo
oooooooooooooorgr
goooooocooooooooon
oooooosoonogoon
Jo0o0o0o0oooooooooogze0200obobDDOO
gobomooooooboooooboooobooon
goooboooooooooooobooooooobo
goooobobooooooooooooobooooa
oooooooo

(RN O
2000 000000000000
ooboooboobooomobooooo
gooodao

o0 Oooogoooo

19620001975 0000000
000o000000000019%40
gooooooocoooooooon
goooooomoooooooo
goooooooooooobobo
goboooooooooboooobooooobobb oo
gooobooobomooooooooboobooDboo
gboboodooooooooboooooooood
gooooooooooogboobobooooooogo




