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HRIAVE 1 — Y HEEFEDOESE (3)
R

MR oY Ea— ZIFHGETFHE,) GE 10 E Tl Ta v ©a— 2 IFELEFME,) (21990 4E 12 A 2 HicH 1 [ (1 B
MRS, 2ok, KHEDLITOH%AI a“b L 7e728 1995 fEICIFfTh T2 \0As, fEGICIZIF4EIC 1 [
OFfE X, 2017455 H 3 H~5 H (3 Hifill) (2I%5 27 nI23paf S 7z,

YWD Z A1k B AE 7 a s 7L\%)44‘4>%)0)“Cd*oof*7bf, 2005 2 A5 2ICEES 2 D, SHICE->TW»S,

ZZTlE, F6RE2LE 10 ifm:yﬁ;—ﬂ‘:‘f’rﬁti&ﬁ#’({ﬁﬁéw 7 m7‘7A®;a}J%’rﬁ;|£L SHANDE
MYIZOWTHEET S, i, Y EEELGRHAGDEICOWTETRICE T 2527215,

The History of the World Computer Shogi Championship (WCSC)(3)

Takenobu Takizawat

Over a quarter of a century has passed since the first Computer Shogi Championship was held. The strength of the top
computer shogi programs that entered the last World Computer Shogi Championship is the same as or stronger than the strength
of the top human players. In this paper, there will be a early history of the Computer Shogi Championship, and discussion of
the pairing methods that were used 6th and later championships.

0. iFLdIC #1 EBEK
2017 45 H 3 H—5 HICT5 27 it o > & o — & [l BEBER JO5 L% BT
HEFHME, 27th World Computer Shogi Championship (27th 5 % Ry 34569
WCSC) ; 23fTh#, Telmoy 232 [alH @ THIDERS 2 5 4 [S:I?_'HH 8.10.11.13
Ll (BLICINETOBEB Y077 0 %25R87), 4 e 12.15.18.20
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53 T TIZEEBMZ LB, 2015 4E0 T Tk 2 ponanza 2526
FINAL, RN LIS, 2016 £ T4 1 1B E 1 KiEZ A 1
W TR EE (4FF) 1 238, 2017 450 TH 1 #x H 13 2
QTR CTIREHERERE (BA) 12 2L 7. [ R 57—X 21
Sokdie, B, avEa—so Ly 770 s 1 Apery 24
I elmo 27

LlE, Py 77uoM L EAUMI EE>TRVWLRALTH
203, 1990 4E1C T 1 [ a v ¥ 2 — ¥ FHUETHE, First
Computer Shogi Championship (Ist CSC) 1 23Tz A
3, by 7 TR I ATLTY R EL L TH T,

IV 2 — ZFFHETHEI 1994 4E 12 H 4 HICH 5 []53
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1. 20 hicfTbiizay ¥ a— 2 BEFiE
EPHERM ORI EF 1 IEI#%EE 5 [0 £ TOBEIZ D

Ty (BIELL72) 205, FHoMhoIiETHES
T YD 2 HEITTS 2L & L7, Z3Ucthwy, 55
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TFTE under B, & 3 ERU BB H 5.0 TH 323,
SOS 23D o 7z,

1. 1 $EeEavY 22—y SHEFR

ME6may e a— T 1L 1996 451 H 20 H
~21 HIZB 5 M E MU K FEEHELTD T =7 v - 7
FVF e b—=Fa—x_AL - FTNE&Y V=X THHF, TT
bz, BN 24 F— L THo b, s —F 3 2L
21 F— LB FEP ST 5. THETD Bye L 570
kic1F—n GRIZANIIL) 2BRELE, £/, H5
EIRBESINF — 2 DN, THE 2.1, 1& TR 4
BHE ol TiEDISIIBIGERT 205 F—24Th
%,

WMHOFE (A4 A 7R ORE, 78 0 Bofik
FERE, 55 2 Beop JIIL, SRERfFL LI, S1, 4201 50
TR 2 HEHOWPSEL & o7, FHEE 2 —S—JFHt
421 TH oD, SOSHED T, e IZ R S %
Lot

2HHDIBEICIE, >—FD3F—0&, FiEZHRKITLS
F—LBBM LY TR CITb ., Z2DfE, &

£2 Feblarvra—yHETFRE (7, L)
No. Program Name 1 2 3 45 6 7 Pt SOS SB MD
Ik AliACREHEL 19+13+ 2+ 3+ 5+ 9+ 8+ 7.0 27.5 27.5 20.5
2% J 111 12+ 9+ 1- 10+15+ 4+ 3- 5.0 31.5 19.5 11.5
3k RESPFHE 1T 18+15+14+ 1- 4- 5+ 2+ 5.0 29.5 17.5 10.5
4% S1 8-18+13+ 7+ 3+ 2- 9+ 5.0 27.5 18.5 11.5

Hx SRR 10+ 7+ 6=14+ 1- 3-15+ 4.5 31.0 14.5 7.0
6 FHE under Bt 17+ 8+ 5=9-13-12+10+ 4.5 25.5 14.0 7.5
7 A== 16+ 5-12=4-18+14+13+ 4.5 24.011.0 6.0

8 EIFFHL Ver. 2.2 4+ 6-10-19+11+13+1-4.029.5 14.0 7.0

9 KUPRHHL 0.8 20+ 2-19+ 6+14+ 1- 4- 4.0 28.5 11.5 5.0
-10 AN 111 5-22+ 8+ 2-16+156+ 6-4.024.510.5 6.0
11 fihdie Mg 14-17+15-18+8-20+16+ 4.0 19.5 9.5 4.5

12 shouchan 2-14- 7=17+19+6-20+ 3.5 23.5 6.5 2.0

-10 A4 A TIT 3R,

#£3 HmeEaVEL—YFEETE (B

No. Program Name 1 2 3 4 5 6 7 Pt SB MD

1 SRR 7+ 5+ 6+ 8+ 4+ 2+ 3+ 7.0 21.0 15.0
2 MARFHE 5+ 8+ 7+ 3+ 6+ 1- 4+ 6.0 15.0 10.0
3 FARHIFH 6 8+ 6+ 5+ 2- 7+ 4+ 1- 5.010.0 6.0
4 YSS Ver. 6.0 6+ 7+8+5+1-3-2- 4.0 6.0 3.0
5 RAIGH IT  2-1-3-4-8+6+7+ 3.0 3.0 1.0
6 S1 4-3-1-7+2-5-8 2.0 1.0 0.0
7 J 111 1-4-2-6-3-8+5- 1.0 0.0 0.0
8 R 3-2-4-1-5-7-6- 0.0 0.0 0.0
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F4 FBTRaVE2—YFEETE (P& LA
No. Program Name 1 2 3 45 6 7 Pt SOSSB MD

I* YSS 7.0 26+17+11+ 5+ 2+ 3+ 4+ 7.0 30. 0 30. 0 22.
2% S1.2 28+25+24+16+ 1-12+ 6+ 6.0 24.017.0 11
3k RARNHAL 3 29+ 9+16+18+ 5= 1-10+ 5.5 28.0 16.0 10.
4% BHHIAEL 3 22+416-23+ 6+11+ 9+ 1- 5.0 28.5 18.5 11.
5% J 111 30+12+19+1- 3= 11=14+5.028.5 12.0 7.
6 1S i 25+30+18+ 4- 7+24+ 2-5.024.013.0 7.
7 v 19-26+30+ 8+ 6-13+12+5.0 23.5 15.5 9.
8 Bl 15+27+29+7- 12-17+16+5.0 21.0 12.0 7.
-9 Kik#A 10= 3-28+15+16+ 4-18+4.5 25.5 10.5 6.

9=28+25+11-24+23+ 3-4.5 21.5 7.5 4.
13+15=1-10+ 4- 5=17+ 4.0 32.0 11.5 4.
20+ 5-27+14+ 8+ 5- 7- 4.0 28.513.5 7.

10 SHOTEST v1.0
11 7% Win
12 A S i3

13 1R 11-20+17+26+14— 7-22+4.0 23.0 10.0 5
14 BRI 17-29+21+12-13+25+ 5-4.0 22.0 10.0 5
15 fEACRHHE 8-11=20+ 9-25+26=19=3.5 23.0 5.0 0.

-9 KA NI

£5 FTEaVE2—FFHEHEFE (BB

No. Program Name 1 2 3 4 5 6 7 Pt SB MD

1 YSS 7.0 5+ 8+ 6+ 3+ 7+ 2+ 4+ 7.0 21.0 14.5
2 R 2 6+ 5+ 7+ 8+ 4+ 1- 3+ 6.015.0 9.5
3 MAHAE 8+ 7+ 5+ 1- 6+ 4+ 2= 5.010.0 5.5
4 FREFFHL 6 7+ 6+ 8+5+2-3-1- 4.0 6.0 2.5
5 RASRFRL 3 1-2-3-4- 8+ 7+ 6+ 3.0 3.0 0.5
6 S1.2 2-4-1-7+3-8+5- 2.0 1.0 0.0
7 B 3 4-3-2-6-1-5-8 0.5 0.0 0.0
8 J 111 3-1-4-2-5-6-7= 0.5 0.0 0.0

ME7Ray e — S HETFHE, 1, 1997 2H8H
~9 HIcTERRYZTHD 25y - V50 F - F—%
a—RA K TNEY V=R T R Tirbi.,
SINE 32 F— L TH o 7228, HilEl D _EA7 3 F— L3P
—F&RD, 29F—LBTEPLSIMT S, FIETOD Bye
BRISEVWEIIClF—o (TkiELA)) ZHEL L.

Ti#ED 513 TYSS7.05 (THEOM), TS1.25 (685110,
PORARREHL 3, (B 1 Bl 47), TBIHIFEE 3., TJIIIy (5
B2l 25 Lavh (TIS R, TRiENFRL,, TR
b5 B2 8K, PUBETIX, TYSST7.00 237 B0 B (E L Ik
BT 14 B5 0 Br) THIERS L7, HEERIZ T&IFH 2, 3
Prlg THIARRE, 7257,

K3k ME7H Y a— BT, ORBASIR
ML 2AYSS 7.0 DIFETH 5. YRt L TIEE L WHIIFA
A8ERTIRE Y, WEBE L ko7, 225 A35 HL T
Y, MoK, R4 Enok, R4aH»5AYSS 7.0
BAT RO T HIGE O TS, B L 7.
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£6 HE8EaVE 21—y FHETRE (LAFE) £9 FIRavE2—yFHEFE (1 XTELAM
No. Program Name 1 2 3 45 6 7 Pt SOS SB MD No. Program Name 1 2 3 4 5 Pt SOS SB MD
I ZRAIFAL 8 3+ 2- 5+ 6+ 9+ 4+11+6.0 32.0 26.0 17.0 1% B# 12+ 10+ 11+ 5+ 7+ 5.013.013.0 8.0
2% TS fFH 16+ 1+ 6+ 8+13+9+ 3- 6.0 24.0 18.0 12.0 2% SOUN—IFHE 14+ 18+ 13+ 11+ 3+ 5.0 11.5 11.5 6.0
3% SHOTESTv2. 0 1-16+10+7+14+13+ 2+ 6.0 23.0 17.0 11.0 3% Deep Purple 18+ 12+ 7+ 8+ 2- 4.014.5 9.5 5.0
4% R Win 13-11+12+10+8+ 1- 6+ 5.0 24.0 16.0 9.0 4% M-R 20+ 5- 8+ 9+ 6+ 4.013.010.0 6.0
5 PR 10+ 6- 1-11+15+ 8+ 9+ 5.0 23.0 13.0 9.0 5% BRAYEEAL 19+ 4+ 6- 1-14+ 3.015.5 7.5 2.0
6 BHMHFAL 4 15+ 5+ 2- 1- 7+ 124 4- 4.0 30.013.0 7.0 6 Shocky 9+ 20+ 5+ 7- 4- 3.014.0 7.0 3.0
7 KEPFAL 14+12-8+ 3- 6-15+10+ 4.0 22.0 9.0 5.0 7 SPEAR 22+ 13+ 3- 6+ 1- 3.014.0 5.0 2.0
8 S1.3 12414+ 7- 2- 4-5-13+3.027.0 7.0 2.0 8 TACOS 21+ 16+ 4- 3- 11+ 3.013.0 5.0 2.0
9 EHFHL Ver3. 1 11-13+15+14+1- 2-5-3.025.0 5.0 2.0 9 REILRFAL 6- 21+ 15+ 4- 13+ 3.012.0 5.0 2.0
10 ALILRFHE Ver. 0.3 5-15+3- 4-12+16+ 7-3.024.0 4.0 1.0 10 SHARFHL 15- 1- 22+ 21+ 12+ 3.010.0 3.0 1.0
11 FHE under Bt 9+ 4-13-5-16+14+ 1-3.023.0 5.0 2.0
12 AN A S—JFHE 1.9 8- 7+ 4-13+10-6-16+3.021.0 6.0 2.0 £10 FoMHa v — ¥ FEHEFE 2 RFE LM
13 JARFAL 111 4+ 9-11+12-2-3-8-2.029.0 8.0 0.0 No. Program Name 1 23456 7 Pt SOS SB M
14 Bk 7- 8-16+9- 3-11-15+2.020.0 1.0 0.0 1# YSS 9.0 16+17+ 7+ 6+ 9+ 2+ 3+ 7.0 27.5 27.5 19.5
15 I FHFEE Ver. 1.6 6-10-9-16+5- 7-14- 1.0 21.0 0.0 0.0 2% RACRFHE 8+11+18+7+ 3+ 1- 5+ 6.0 29.0 22.0 16.0
16 A — S —IFA 2-3-14-15-11-10-12- 0.0 24.0 0.0 0.0 3% kit A 19+14+ 6+12+2- 9+ 1- 5.0 28.5 15.5 10.0
4% SR 6-18+19+8+ 7+ 5-10+ 5.0 23.5 14.0 9.0
£7 ESHEaYvY L1 — Y HFHEFHE (THFELLM 5k LU N—IFHE  17+16-11+15+18+4+ 2- 5.0 21.5 13.5 7.5
No. Program Name 1 2 3 45 6 7 Pt SOSSB MD 6 KFEnd 4+13+3- 1- 15=11+ 8+ 4.5 29.5 15.0 7.0
M 7Ly 5+ 2+ 4+ 9+ 3+ 8+ 7+ 7.0 30.0 30.0 21.0 7 NI 9+20+1- 2- 4- 12+11+ 4.0 29.0 11.0 6.0
2 ISR AL 15+ 1= 9+11+ 5+ 4+ 3+ 6.0 27.0 20.0 14.0 8 FHIE 4 under Bt 2-10+13+ 4- 12417+ 6-4.027.512.0 6.0
3 KFEnd 11+ 6+10+ 4+ 1- 5+ 2- 5.0 31.0 18.0 11.0 9 FREAMEEDRI  7-15+16+18+1- 3- 13+ 4.024.5 8.5 4.5
4 e under Jih#E  13+10+ 1- 3-11+ 2- 6+ 4.030.5 12.5 6.0 10 B# 11-8- 17+19+14+15+4- 4.0 20.5 8.5 4.5
5 A —R—fFH 1-15+13+ 6+ 2- 3- 9+ 4.0 28.5 10.5 5.5
6 2 11 7+ 3-14+ 5- 8+10+ 4- 4.0 26.5 13.5 7.0 #£11 FoFavvo—ySHETFE (BB
7 SPEAR 6-11-16+15+9+12+1- 4.0 21.0 7.0 4.0 No. Program Name 1 2 3 4 5 6 7 Pt SB M
8 BEMEML 9-16+15+13+6-1-10+ 4.0 20.5 6.5 3.5 1 IR 6+ 8+ 4+ 2— 7+ 3+ 5+ 6.0 18.0 14.0
2 YSS 9.0 4- 6+ 7- 1+ 8+ 5+ 3- 4.0 13.0 7.0
£8 HeEavy¥aL—FIFHEETR (B 3 SHOTEST v3.0 8+ 7+ 6- 4+ 5- 1- 2+ 4.0 11.0 7.0
No. Program Name 1 2 3 4 5 6 7 Pt SB MD 4 Kt A 2+ 5+ 1- 3- 6- 8+ 7+ 4.0 11.0 7.0
1 IS A 5+ 4+ 6+ 7+ 2- 8+ 3+ 6.0 18.0 12.0 5 1S A 7+ 4- 8+ 6+ 3+ 2- 1- 4.0 10.0 6.0
2 SRR 3 8 7- 3+ 6+ 1+ 4- 5+ 4.0 16.0 7.0 6 S N—PFHE  1- 2- 3+ 5- 4+ 7- 8+ 3.0 8.0 4.0
3 SHOTEST v2.0 6- 5+ 2- 4+ 8+ 7+ 1- 4.0 11.0 5.0 7 MR 5- 3- 2+ 8+ 1- 6+ 4- 3.0 7.0 3.0
4 FhARFHL 7+ 1- 8+ 3- 5- 2+ 6+ 4.0 11.0 5.0 8 iR 3-1-5-7-2-4-6- 0.0 0.0 0.0
5 YSS 8.0 1- 3- 7- 8+ 4+ 6+ 2- 3.0 9.0 3.0
6 FRHEFHL 8 3+ 8+ 1-2- 7+ 5- 4- 3.0 8.0 2.0 1. 4 $F9Ea VY 2— ¥ BHEFE
7 SR Win 4- 2+ 5+ 1-6-3-82.0 7.0 0.0 ME9Mla >y ¥ —ELEFHE 13, 199943 A 18

8M 714y  2+6-4-5-3-1-7+2.0 6.0 0.0 H~19 Hic THEREZTD T2 25 by - 75357« b e
¥a—R_ARTFALKI V=R 5 4 Thibh
7. BINZ 40 F— LT, W, BBES—F 3, 2R FES —
SN TOREMREREEHR ) RETH 2. 2 2H5AIS F15ThY, | RPESME 22 THo T,
FFHLASATS LU F IR 2 (T O K, B 6 I & 7 L RTED S 2 KTPBADHIE 6 F— £ Th B, 1 KT
o7, TITAISFHHIE T L7z, ISFHHIZ Z oidée it EOSER THL TS LS —IFBE 555 1 0 1C, TDeep Purple.,
b OO®D XIS, UL, BRI TEY 1KT  TNR) A4S 1HT, TRERVAEEL, 4832 KT 2 KPR
B, 2R P, FHIC T XTPE (5 RERE) &2 X7 HEH L 72, 2R T3 D & VB~ DEE 5 F — AT h B
(7 ) 2R CITY Sk E L 2RPEDRGR, TYSS9.05 237 50T, THIARFEL, A3
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7. ZIME 45 F—27T, N, WHL—F 3, 2XTi#ES —
F16THH, 1 XRFESMEIL 26 TH-> 7%,

© 2017 Information Processing Society of Japan

48

| =f{tt G50 Final
HEE : 100E3IF19E

o

¥+ 9th (S0 Final

= ¢
T71%H : 19=E3A 198

4 Vi _

o:;§ =il ‘—ij fj::l;' I_ ]k -g
S NEealEE ] e
N R

X8 ASIRFHAYSS (5 9 BLIEFHERES)

1 RFEDPS 2RTFE~DHERIZS F—LTHD. 1 KT
DGR, THDIN) A3 7 B 0 BT, TREASRFIL), TSPEAR,,
D36 b5 1 LT, TShocky 3y, TRTHR), MdE) 23552
o, TINERFEL, 2v4 B2 o1 T, TRRCRIHEL 234 %
ST 2 RFIEMEN & 7o 72, 2 RFIED & IRBFEA~DHEH X
5F—LTh2. 2RVEDRE, TISFHHL 23815 1 KT,

ISR 5, TKPEnd g, THEACRAEL ) 23 7 15 2 Bee, TShocky
31 D36 3 BTHRIRME & 2o 7z,

sk, 4mEOSINO TISKHE, 235 B2 T 24

D 2RIEHOERE Lk, #EERIZ5E 2o TYSS 10,

SAZIE 4 3 W T, ch b, 22 FTHE 11

DYy — FTh 2 (BRI, TR S 4853
).

B ENE, 21 HRERIOBFEME L W) 2 LT, R
10 F— L DB DETIT) J L ok,

X 9 1% 20 g I fTok TE10Ea vy Ea—4 0%
BLUETHE ) Yo AISIFHAYSS oK TH Y, HERE
HThs ZI206A5HDTHMLVIERVWOR, K10 &
oto. B10 25 AIS RS A3 UL THIGE O TS,
BV L 72, 5510 Al ops i, BB 5 2 K, R TMT
2 5 5 B & BRIEDSEENT L T 7z,



The 22nd Game Programming Workshop 2017
32 2 — SR REE Vol. 29

R12 FIORE2rEL—yFEEFE (1 XRTFELM)
No Program Name 1 2 3 45 6 7 Pt SOS SBM
1+ wDOYE 1142144+ 2+ 1543+ 7+ 7.031.031.023.0
2% T FRIF AL 4+11+6+ 1- 5+ 9+ 4+ 6.0 31.024.0 18.0
3% SPEAR 23+17+20+5+ 7+ 1- 8+ 6.026.519.513.5
4% Shocky 3 8+ 16+1- 1049+ 15+2- 5.031.518.511.5
5% K TLHR 12+20+17+3- 2- 8+ 15+ 5.0 28.5 16.5 10.5
6% Wi 2649+ 2- 20+8- 16+10+5.023.013.0 9.0
7% [LIFHFAE 19+18+11+15=3- 13+1- 4.5 30.5 14.0 7.0
8% B FIFHE Ver.1.0 4- 25+19+18+6+ 5- 3- 4.0 28.0 12.0 6.0
9 W 25+6- 18+17+4- 2- 16+ 4.0 26.0 10.0 6.0
10 L5 16+23+15-4- 13+12+6- 4.0 25.5 12.0 7.0
11 TACOS Ver. 2 1- 2- 7- 23+22+20+17+ 4.0 25.5 8.0 4.0
12 QAR 5- 15-21+24+19+10-18+ 4.0 21.5 9.0 5.0
13 L Lwdhvb A 20-26+23+14+10-7- 21+ 4.0 17.5 7.0 3.0

0

14 tEiHt 18-24+25+13-16-19+23+ 4.0 16.0 6.0 2.

K13 FIOEa -7 FHEPHE 2 XFELEN
No Program Name 1 2 3 4 5 6 7 8 9 Pt SOS SB MD

1% IS fFiit 17+7+ 16+2+ 3+ 4+ 9+ 8- 6+ 8.0 49.5 44.5 33.5
2% IS 19+6+13+1- 4- 10+16+3+ 7+ 7.0 49.0 34.0 24.0
3% KFEnd 22+18+15+13+1- 6+ 4+2-10+7.0 46.0 31.0 22.0
4% RiARFHEL 21+14+18+15+2+ 1- 3- 7+ 8+7.0 45.0 30.0 21.0
5% Shocky 3 7-17-11+21+14-16+12+19+13+6.0 36.5 23.5 16.5
6 AKitt A 20+2- 14+17413=3- 8+ 9+ 1- 5.5 47.5 21.0 13.0

7 FHH 5+ 1- 23+9- 12+15+13+4- 2- 5.0 48.5 21.5 13.5

8 KCC 4t 15-11-22+19+18+9+ 6- 1+ 4- 5.0 42.5 21.0 11.0

9 Wts 14-21+20+7+ 10+8- 1- 6- 11+5.0 42.5 20.0 13.0

10 FHR 13-16+19+23+9- 2- 14+15+3-5.040.5 17.0 11.0
11 % 23-8+ 5- 12+20+13-15+18+9-5.0 37.5 20.0 12.0
12 B F AL 18-22+21+11-7-17+5-16+ 14+ 5.0 35.0 16.0 10.0
0

13 o 10+24+2- 3- 6= 11+7- 14+5-4.5 46.5 16.0 9.

£14 BIOFaY Y 2— Y REEFE (BB

No Program Name 1 2 3 45 6 7 Pt SB M

1 IS P 6+ 8+ 3- 2+ 5+ 4- 7+ 5.0 15.08.0
2 YSS 10 8+ b+ 6+ 1-3-7+4+ 5.0 14.08.0
3 IS 4-7- 1+ 5+ 2+ 8+ 6- 4.0 16.09.0
4 SRR 3+6-5-8+7+1+2- 4.0 13.06.0
5 AliARFHL 7+2-4+3-1-6+ 8+ 4.0 10.04.0
6 KFEnd 1-4+2-7-8-5-3+ 2.0 8.00.0
7 Shotest 4.0 5- 3+ 8-6+4-2-1- 2.0 6.00.0
8 Shocky 3 2-1-7+4-6+3-5- 2.0 4.00.0
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Computer shogi was first developed by the author and a research group in late 1974. It has been steadily
improved by researchers and commercial programmers using game-tree making and pruning methods,
opening and middle game databases, and feedback from research into tsume-shogi (mating) problems. It
has now reached top professional level. In this paper, the author discusses contemporary computer shogi,
especially how programs behaved at the 27th World Computer Shogi Championship, held in May 2017,
where 58 teams applied, 50 of which actually entered the competition.

0. Introduction the winner of the 25th and 26th championships,

The 27th World Computer Shogi Championship
was held in Kawasaki, Japan, May 3-5, 2017.
The team named elmo won the tournament. This
was the first championship win for elmo, which had
entered for the second time. The runner-up was

Ponanza Chainer. Third was the runner-up of the
26th championship, Giko. Fourth was GodWhale,
fifth was The Minstrel's Ballad: Tanuki's Reign,
sixth was Yomita, seventh was HoneyWaffle, and
eighth was NineDayFever. The winner and fifth

Results of the World Computer Shogi Championships

Table 1.
Number of

No. Date Participants ~ Winner

1 1990.12.2 6 Eisei Meijin
2 1991.12.1 9 Morita

3 1992.12.6 10 Kiwame

4 1993.12.5 14 Kiwame

5 1994124 22 Kiwame

6 1996.1.20-21 25 Kanazawa
7 1997.2.8-9 33 YSS

8 1998.2.12-13 35 IS

9 1999.3.18-19 40 Kanazawa
10 2000.3-8-10 45 IS
11 2001.3.10-12 55 IS
12 2002.5.2-5 51 Gekisashi
13 2003.5.3-5 45 IS
14 2004.5.2-4 43 YSS
15 2005.5.3-5 39 Gekisashi
16  2006.5.3-5 43 Bonanza
17  2007.5.3-5 40 YSS
18 2008.5.3-5 40 Gekisashi
19 2009.5.3-5 42 GPS
20 2010.5.2-4 43 Gekisashi
21 2011.5.3.-5 37 Bonkras
22 2012.5.3-5 42 GPS
23 2013.5.3-5 40 Bonanza
24  2014.5.3-5 38 Apery
25 2015.5.3-5 39 ponanza
26 2016.5.3-5 57 ponanza
27 2017.5.3-5 50 elmo

Kanazawa is the successor to Kiwame.

Second
Runner-Up Runner-Up
Kakinoki Morita
Kiwame Eisei Meijin
Kakinoki Morita
Kakinoki Morita
Morita YSS
Kakinoki Morita
Kanazawa Kakinoki
Kanazawa Shotest
YSS Shotest
YSS Kawabata
Kanazawa KCC
IS KCC
YSS Gekisashi
Gekisashi IS
KCC IS
YSS KCC
Tanase Gekisashi
Tanase Bonanza
Ootsuki Monju
Shueso GPS
Bonanza Shueso
Puella alpha Tsutsukana
ponanza GPS
ponanza YSS
NineDayFever AWAKE
Giko taishogun
Ponanza Chainer  Giko

Puella alpha is the successor to Bonkras.
Ponanza Chainer is the successor to ponanza.

AR TEFRLBR R ZEiR T 201 7-CGI-38 ) A SIHFHRUBEA R DA 21 T L TH D £

(© 2017 Information Processing Society of Japan 1
52



IPSJ SIG Technical Report

Vol.2017-GI-38 No.1

oV B o — X P REE Vol. 29

Table 2. The Results of the First Preliminary Contest

No. Program Name 1T 2 3
1% elmo 2+ 13+ 4+
2% GodWhale 1- 22+ 21+
3% nozomi 36+ 9+ 16+
4% Kakinoki Shogi 21+ 23+ 1-
bk HoneyWaffle 23+ 21+ 14+
6t Meijin Cobra 24+ 20+ 10+
T* Squirrel 26+ 18+ 9+
8% Tanuki’ s Reign 34+ 29+ 13+
9% CGP 28+ 3- T-

10% Mattari Yuchan 18= 26+ 6-
1T% ShibauraSoftmax 15+ 25+ 19+
12 Katsudon Shogi 17+ 27+ 25+
13 Novice 22+ 1- 8-
14 Shibaura Jr. 30+ 19+ 5-
15 Qinoa Shogi 11- 35+ 31+
16 Claire 29+ 34+ 3-
17 SilverBullet 12- 33+ 35+
18 Komaasobi 10= 7- 24+
19 scherzo 31+ 14- 11-
20 Garyu 32+ 6- 27+
21 dainomaruDNNc 4- 5- 2-
22 GAN Shogi 13- 2- 34+
23 Yamada Shogi b- 4- 30+
24 kaitei 6- 32+ 18-
25 Oki 35+ 11- 12-
26 Mumyo8 7- 10- 28-
27 Anicca 33+ 12- 20-
28 Narikin Shogi 9- 36+ 26+
29 | ibshogi 16- 8- 36+
30 tenuki 14- 31+ 23-
31 NiCore Shogi 19- 30- 15-
32 MechaladyShogi 20- 24- 33+
33 KifuWarabe 27- 17- 32-
34 16shiki-iroha 8- 16- 22-
35 President_X 25- 15- 17-
36 Mirage 3- 28- 29-

*qualified for the second preliminary contest;

through seventh finalists were second-time (26th
and 27th) entrants.

Yasuhiro Masuda, a professional 4-dan of the
Nihon Shogi Renmei (the Japan Shogi Association,
JSA) and Rookie of the Year in 2016, as well as
authorities of professional shogi and other
professionals who watched the championship,
commented that the top finalists had now reached
top professional level and they themselves would
like to follow (or even prefer) the moves of
computer shogi.

Here, the author discusses contemporary
computer shogi and computer shogi in the near
future through the game records of the 27th World

(© 2017 Information Processing Society of Japan
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34+ 21+ 24+
2- 24+ 9-
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28+ 17- 20+
8- 20+ T7-
16+ 12+ 8-
15- 25+ 22+
18+ 13+ 1-
17- 28+ 6-
27= 30+ 33+
7- 14- 13-
32+ 10- 31+
25+ 9- 16-
26+ 29+ 12-
29+ 11- 10-
22- 16- 28+
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tqualified but quit the second preliminary contest.
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Computer Shogi Championship.

1. The 27th World Computer Shogi Championship

The 27th World Computer Shogi Championship
was held at the Kawasaki Industrial Promotion Hall
at Kawasaki, Japan, May 3-5, 2017. The
championship was managed by the Computer
Shogi Association (CSA), co-managed by the
Game Sciences Laboratory of Waseda University
(GSL-WU), with special help from the JSA,
financially supported by Dwango Co., Ltd.
(Dwango), Qinoa Inc., and Shota Chida 6-dan, and
supported by the Ministry of Internal Affairs and
Communications (MIC), the Ministry of Education,

2017/7/15
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Table 3-1.

No. Program Name 1T 2 3
1% elmo 18+ 19+ 17+
2% Ponanza Chainer 23+ 16+ 22+
3% Giko 24+ 17+ 8+
4 GodWhale 10+ 5+ 11+
5 Tanuki’ s Reign 12+ 4- 7+
6 Yomita 9+ 14+ 16+
7 taishogun 19+ 18+ 5-
8 nozomi 13+ 20+ 3-
9 HoneyWaffle 6- 22+ 15-

10 Qhapag 4- 12+ 20+
11 NineDayFever 20+ 13+ 4~
12 Apery 5- 10- 19+
13 Nanoha 8- 11- 24+
14 Usapyon2’ TURBO 22- 6- 23+

4
3-
6+
1+

15+

21+
2—
11+
10+
12+
8-
7-
9-
16+
17-

Second Preliminary Contest (after the 8th round)

5 6 7 8 9 Pt S0S SB MD
7+ 2+ 4+ 5+ 10 7.037.031.021.0
3+ 1- 5+ 4 7 7.034027.020.0
2- 4- 9+ 7+ 6 6.037.025.0180
6- 3+ 1- 2- 8 5043.024.014.5
8+ 6+ 2- 1- 9 5041.022.014.0
4+ 5- 7- 13+ 3 5038021.013.0
1- 13+ 6+ 3- 2 50375195115
b— 9- 15+ 21+ 4 50345185 10.5
17+ 8+ 3- 11+ 5 50330185 11.5
13- 18+ 16+ 15+ 1 5.030.516.5 9.5
14+ 15= 12+ 9- 21 45335150 80
21+ 17+ 11- 18+ 15 4.0 31.5 120 6.0
10+ 7- 17+ 6-14 4.030.511.0 6.0
11- 19+ 20+ 16+ 13 4.0 24.5170.0 6.0

Note: SOS, SB, and MD are calculated here just after the 8th round.
*elmo, Ponanza Chainer, and Giko had qualified for the final.

Culture, Sports, Science and Technology, Japan
(MEXT), the Ministry of Economics, Trade and
Industry (METI), the Information Processing
Society of Japan (IPSJ), the Japan Information
Technology Services Industry Association (JISA),
Waseda University (WU), the National Institute of
Technology, Kisarazu College (NIT-KC), and the
Cognitive Science and Entertainment Research
Station of the University of Electro-Communication
(CERS-UEC). For this championship, 58 teams
applied, of which 50 actually entered the
tournament.

As mentioned above, the tournament lasted for
three days. The first and second days were for the
preliminary contests, with the third day reserved for
the final. Eight newcomers entered, although
eleven (11) applied. No teams returned after an
absence, although one returnee applied. Gekisashi
applied but did not enter, and YSS, the
25-times-in-a-row finalist, did not apply for the
2017 Championship.

There were two prizes sponsored by
CERS-UEC: elmo was awarded the newcomer
prize as it achieved the highest result (it was
actually the winner) among first- and second-time
participants; however, no team was awarded the
good idea prize. If Ponanza Chainer, which used
deep-learning, had won the tournament, the good
idea prize would have gone to that program, but in
the end it did not win the tournament.

There was one foreign team in the tournament:
Mumyo8, from the USA.

Professional shogi players Shuji Sato (7-dan),
Yasuhiro Masuda, Shota Chida (6-dan), and
Yusuke Toyama (5-dan) commented on a number

(© 2017 Information Processing Society of Japan
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of games in the finals to the audience at the
tournament and declared that the top programs
among the finalists had already reached and are
going to go beyond top professional level. The
strength of the top programs has continued to
increase.
1.1. First Preliminary Contest

The first preliminary contest was held on the first
day. There were 7 Swiss-style games. The top

10 programs joined the second preliminary contest.

Thirty-six  (36) programs entered the first
preliminary contest.

The candidates expected to proceed to the
second stage were Tanuki's Reign, Meijin Cobra,
Kakinoki, Qinoa, Shibaura Jr., Mumyo8, nozomi,
and GodWhale.

As shown in Table 2, elmo, with 7 wins and no
losses, GodWhale and nozomi, with 6 wins and 1
loss, proceeded to the second day. Other
programs that qualified were Kakinoki Shogi,
HoneyWaffle, Squirrel, Tanuki’'s Reign, CGP (5
wins, 2 losses), Mattari Yuchan (4 wins, 2 losses, 1
draw), and ShibauraSoftmax (4 wins, 3 losses).
Katsudon Shogi, Novice, Shibaura Jr., Qinoa
Shogi, Claire, and SilverBullet won four games but
did not proceed to the second day because the
SOSs of those programs were shorter. Meijin
Cobra won five games and qualified, but quit
because the programmer did not think it performed
well.

1.2. Second Preliminary Contest

The second preliminary contest was held on the
second day. There were 9 Swiss-style games.
The top 8 programs proceeded to the third day of

competition.

2017/7/15
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There were 14 seeded and 10 qualifying
programs in the second preliminary contest. The
candidates expected to proceed to the final were
former finalists Ponanza Chainer, Giko, taishogun,
Apery, NineDayFever, Yomita, and
Usapyon2’TURBO, together with qualifying
programs elmo, GodWhale, and nozomi.

After the eighth round, elmo and Ponanza
Chainer had earned seven points, while Giko had

earned six points and had thus qualified to proceed.

GodWhale, Tanuki’'s Reign, Yomita, taishogun,
nozomi, HoneyWaffle, and Qhapaq had earned
five points, while NineDayFever had earned four
and a half points; these eight teams competed for
the remaining five seats (Table 3-1).

As shown in Table 3-2, elmo and Ponanza
Chainer, with 8 wins and 1 loss, proceeded to the
final. Other programs that qualified were
GodWhale, Yomita, Giko, HoneyWaffle (6 wins
and 3 losses), NineDayFever (5 wins, 3 losses, 1
draw), and Tanuki’'s Reign (5 wins, 4 losses).
However, taishogun, Qhapaq, nozomi, Apery, and
Nanoha won five games but did not proceed to the
final because the SOSs of those programs were
shorter. The 16th and upper programs had each

been seeded for the second contest. The
qualifying programs, elmo, GodWhale,
HoneyWaffle, Tanuki’s Reign, and nozomi, but no
first-time-entrants, had been seeded for the
second contest.

The loss of Ponanza Chainer to elmo was a
considerable surprise to championship observers
because Ponanza Chainer had won against
Amahiko Sato, professional Shogi Meijin, at the
second Den-o-sen, in April 2017. (As shown in
Table 6, it won against Amahiko Sato again in May
2017.)

1.3. The Final

The final was held on the third day. There was a
round robin of 8 programs, with each program
playing each other once.

The candidates for victory were elmo, a
second-time-entrant, and the champion of the 26th
WCSC, Ponanza Chainer. Ponanza Chainer (the
successor to ponanza) lost only one game in the
26th WCSC. It had lost a game against Giko in
the second preliminary contest, but won against
Giko in the final at the 26th WCSC. Similarly,
Ponanza Chainer had lost only one game against
elmo in the second preliminary contest.

Table 3-2. The Results of the Second Preliminary Contest

No. Program Name 1 2 3
Tk elmo 15+ 20+ 19+
2% Ponanza Chainer 23+ 14+ 21+
3% GodWhale 10+ 8+ 7+
4% Yomita 6+ 16+ 14+
bk Giko 24+ 19+ 11+
6% HoneyWaffle 4- 21+ 18-
7% NineDayFever 17+ 13+ 3-
8% Tanuki’ s Reign 12+ 3- 9+
9 taishogun 20+ 15+ 8-

10 Qhapaq 3- 12+ 17+
11 nozomi 13+ 17+ b-
12 Apery 8- 10- 20+
13 Nanoha 11- 7- 24+
14 OkaraManju 18+ 2- 4-
15 GPS Shogi - 9- 22+
16 Usapyon?’ TURBO 21- 4- 23+
17 Squirrel 7- 11- 10-
18 Shueso 14- 23+ 6+
19 takotto 22+ 5- 1-
20 CGP 9- 1-12-
21 Kakinoki Shogi 16+ 6- 2-
22 Himawar i 19- 24+ 15-
23 ShibauraSoftmax 2- 18- 16-
24 Mattari Yuchan 5- 22- 13-

4
5_
4+

18+
2-
1+

12+
9-
22+
T+

11-

10+
0-

14+

13-

21+

19-

24+
3-

16+
23+

15-
8-

20-

17-

*elmo, Ponanza Chainer, GodWhale, Yomita, Giko,

qualified for the final.
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5 6 7 8 9 Pt S0S SB MD
9+ 2+ 3+ 8+ 10+ 8.045039.028.0
5+ 1- 8+ 3+ 9+ 8.044.036.029.0
4- 5+ 1- 2- 11+ 6.052030.020.5
3+ 8- 9- 13+ 5+ 6.049.031.021.0
2- 3- 6+ 9+ 4- 6.047.027.019.0
19+ 11+ 5- 7+ 8+ 6.042.026.518.0
16+ 18= 12+ 6- 22+ 5.5 41.521.0 13.0
1M+ 4+ 2- 1- 6- 50520240150
1- 13+ 4+ 5- 2- 50505235145
13- 15+ 14+ 18+ 1- 5.0 44.520.5 12.0
8- 6- 18+ 22+ 3- 5.043.520.512.5
22+ 19+ 7- 15+ 18+ 5.0 38.0 16.5 9.5
10+ 9- 19+ 4- 16+ 5.0 37.516.011.0
20+ 17+ 10- 16- 24+ 4.0 38.510.5 6.5
18- 10- 23+ 12- 20+ 4.0 36.5 10.0 6.0
7- 20+ 17+ 14+ 13- 40345120 7.0
21+ 14- 16- 23+ 19+ 4.0 30.5 7.0 4.0
15+ 7= 11- 10- 12- 3.5 41.511.0 4.0
6- 12- 13- 24+ 17- 3.041.0 7.0 3.0
14- 16- 24+ 21+ 15- 3.0 34.0 40 1.0
17- 24+ 22- 20- 23+ 3.033.0 50 1.0
12- 23+ 21+ 11- 7- 3.031.5 40 1.0
24+ 22- 15- 17- 21- 1.032.5 0.0 0.0
23- 21- 20- 19- 14- 0.032.0 0.0 0.0

HoneyWaffle, NineDayFever, and Tanuki’'s Reign
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Table 4. The Results of the Final
No. Program Name 1 2 3 4 5 6 7 Pt SB M
1 elmo b+ 8+ 7+ 3+ 6+ 4+ 2+ 7.021.015.0
2 Ponanza Chainer 8+ 5+ 3+ 7+ 4+ 6+ 1- 6.0 150 11.0
3 Giko 6- 4+ 2- 1- 5+ 8 7+ 40 9.0 50
4 GodWhale 7+ 3- 5+ 8+ 2- 1- 6+ 40 7.0 4.0
5 Tanuki’s Reign 1- 2- 4- 6+ 3- 7+ 8+ 3.0 40 20
6 Yomita 3+ 7- 8+ b5- 1- 2- 4- 20 40 0.0
7 HoneyWaffle 4- 6+ 1- 2- 8+ 5- 3- 20 20 0.0
8 NineDayFever 2- 1- 6- 4 7- 3- 5- 0.0 0.0 0.0
Elmo and Ponanza Chainer each won 6 games performed at a very high level (Table 4).
in a row, so the last game of the final was the Elmo used a 2CPU (32-core) PC, Ponanza
decisive game for the championship. EImo won Chainer a 1092-core with 128 GPU, Giko a 129
the game and was declared the winner of the CPU (1158-core) PC, while Yomita, which came in
championship for the first time. Elmo lost only 6th in this tournament, used a 1 CPU (4-core) PC.
one game against Giko in the second preliminary Table 5 indicates the number of times access
contest, but it won against Giko in the final by was made to the live top page and unique IPs, the
declaration of a win. number of instances of blog access and number of
The results of the 27th World Computer Shogi visitors, the number of instances of access to the
Championship were elmo, the winner (7 points), CSA top page, the number of Championship page
Ponanza Chainer, the runner-up (6 points), Giko, visitors, the number of Niconico visitors, and the
third (4 points), GodWhale, fourth (4 points), number of GodWhale visitors.
Tanuki’'s Reign, fifth (3 points), Yomita, sixth (2 The game record of the final (elmo versus
points), HoneyWaffle, seventh (2 points) and Ponanza Chainer) and some game positions are
NineDayFever, eighth (0 points). The finalists all indicated here in the appendix.
Table 5 Access Information
No. of Live Top Page instances of access No. of Unique IPs
First Day 8,545 (13,763) 2,682 (3,132)
Second Day 26,868 (29,762) 8,129 (9,430)
Third Day 30,278 (28,349) 12,655 (11,306)
Next Day 2,990 (2,093) 3,328 (2,103)
No. of instances of blog access No. of blog visitors
First Day 14,409 (10,288) 3,182  (2,744)
Second Day 18,722 (13,145) 3,819  (4,020)
Third Day 18,088 (14,189) 4,195 (4,070)
Next Day 2,060 (2,260) 842 (989)
No. of instances of CSA top page access No. of Championship page visitors
First Day 4,083 (3,895) 2,830 (10,734)
Second Day 5,762 (5,531) 3,168 (9,799)
Third Day 6,569 (5,494) 2,802 (6,720)
Next Day 1,998 (1,754) 562 (3,967)
No. of Niconico visitors [comments] No. of GodWhale visitors [comments]
First Day 7,515[16,377] (8,003 [25,621])
Second Day 76,781 [11,658] (83,535 [12,570]) 6,643 [23,592] (10,662 [37,346])
Third Day 78,943 [24,430] (85,870 [16,548]) 7,593 [17,939] (9,250 [24,458])
The figures come from three days after the third day for Niconico data and four days (two days) after the
third day for GodWhale data.
In parentheses: instances of access during the 26th WCSC
(© 2017 Information Processing Society of Japan 5

Vol.2017-GI-38 No.1

56



IPSJ SIG Technical Report Vol.2017-GI-38 No.1

) 2017/7/15
A 2 — 2R REE Vol. 29
Table 6 Den-O-Sen winner of the Ei-O-Sen tournament --- was
N oo | protessiona | . Timespent | @dOpted by the JSA, while the computer
e VT [Human Prayer| SOTPHE "] (Byoyomi) | program chosen was the winner of the
Firet Shoud Kunio | Den-O tournament.
2012.1.14 st Shogi Yonenaga Bonkras* Computer 3 hours .
Den-O-sen [ 27508 (60sec.) The first such Den-O-Sen match was a
013323 K:_r:a:fe - o match consnstmg. of two t.wo.—day. games
—— between Takayuki Yamasaki (first Ei-O) and
2013.3.30 4-dan ponanza® | - Computer Ponanza (third Den-O), held on April 9-10
Second Shogi | Kohei Funae 4 hours _
2013.4.6 Den-O-Sen S-dan* Tsutsukana Computer (60 sec.) and May 21 22, 2016. Ponanza beat
Yasuaki Yamasaki-Ei-O by 2-0.
2013.4.13 T sukada 9-dan Puella alpha* draw
‘; — The second (and last) Den-O-Sen match
iroyuki .
2013.4.20 Miura §-dan* | GFSShogi | Computer was also a two-game match (though each
2014.3.15 Tat:l_lz;lnS*Ugai Shueso Computer game was Completed on a Single day)
Sy Sito between Amahiko Sato (second Ei-O and
2014.3.22 Y: -O* Ci It .
6-dan e o the Meijin title holder) and Ponanza (fourth
Masayuki .
2014329 | 1t Ghogi | Tovoshima YSs Human 5 hours Den-0), held on April 1 and May 20, 2017.
Den-O-Sen 7-dan* (60 sec.) Ponanza beat Sato Ei-O by 2-0. This time it
Taku (chess clock) . .
2014.4.5 Morishita T sutsukana* Computer was nOt a blg SUrprlse that even Meljln Sato
9-dan was defeated.
Nobuyuki
2014.4.12 Yashiki ponanza Computer
9-dan* 3. Computer Shogi in the Near Future
Shintaro Saito .
2015.3.14 P Apery Human Professional players who watched the
2015321 Na;;tug;a | setener Human WCSC declared that the top programs had
— Shogi YT R S hours already. reached or gone beyond top
> Den-O-Sen | 7-can* aneora- omputer (60 sec.) professional level. The strong computer
Final Yasuaki (chess clock) . . .
2015.4.4 Murayama ponanza* Computer Shogl prograrn' Ponan%.a Chalner' which
7-dan beat a professional meijin, was beaten by
2015.4.11 nare | AwAKE [ Human another program, elmo, while elmo was
Takayuki itself beaten by Giko. This means that
2016.4.9-4.10 First Yamasaki st PONANZA Computer
4.9-4. e a1 31 Den-o P 8 hours there are a number of programs that are
en-0O-5en 1-
(Ei-Ovs. [ Takayuki (60 sec.) stronger than or of the same strength as top
2016.5.21-5.22 Den-0) v kil PONANZA C (chess clock) ) . .
5.21-5. en- an:;szé) s “omputer professional players. What is more, it seems
o*
Socond | Amaniko Sato] PONANZA highly likely that computer shogi will get yet
2017.4.1 . Computer 5 hours
Den-O-Sen 2nd Ei-O 4th Den-O* stronger
' - (60 sec.) ger.
(Ei-O vs. | Amahiko Sato[] PONANZA ) lock .
2017.5.20 Den-0) mdEi-0* | 4th Den.o | Computer | (chessclock) Most human shogi players do not properly
Dan shown as of match date. *First player understand the moves of computer shogi.
For the purpose of watching (and enjoying) a game
2. The Den-O-Sen between computer shogi programs, computer
The first Den-O-Sen was held on January 14, shogi programs should disclose why a particular
2012. This was a match between a retired move was chosen, disclosing the thinking tree
professional, the late Kunio Yonenaga, and a behind it, with evaluation.
computer program, Bonkras (first player). This We are at a stage that is close to solving shogi,
and Chuokoron-Shinsha, Inc. Bonkras won the
match. 4. Conclusion and Acknowledgments
The second and the third Den-O-Sens and the Here, we have considered contemporary
Den-O-Sen final were five-game matches between computer shogi, in particular how competitors
five professional players and five computer performed at the 27th World Computer Shogi

programs sponsored by Dwango and the JSA, in Championship.  The strength of the top programs
2013, 2014, and 2015 respectively. The results is clearly stronger than that of the top human

were one win, three losses, and one draw; one win,  Players. This means that the stage of computer
and four losses; and three wins and two losses. shogi now reached is showing us a new page.
After the Den-O-Sen final, a new The author is grateful to the GSL-WU for
human-player-selection procedure --- choosing the co-management, to the JSA for its generous
(© 2017 Information Processing Society of Japan 6
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Makoto Takizawa (second right in front line), the
winner, elmo’s programmer, after winning the 27th
championship

Issei the runner-up, Ponanza
Chainer’s programmer (third right in front line) and
Yusuke Toyama 5-dan (behind Mr. Yamamoto)
watching a game.

vy

Giko’s
programmer (in front), and Motoki Yamada from
Qinoa Inc. (wearing a white shirt) watching a
game.

Yosuke Demura, the second runner-up,

assistance, to Dwango Co., Ltd., Qinoa Inc., and
Shota Chida 6-dan for their financial support, and
to the MIC, MEXT, METI, the IPSJ, the JISA, WU,
NIT-KC, and CERS-UEC for their support. The
author is also grateful to the members of the CSA
for their kind help.

(© 2017 Information Processing Society of Japan
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The commentator Yasuhiro Masuda 4-dan (Rookie
of the Year in 2016)

s S i )
Shota Chida 6-dan (second right) who supported
the Championship watching a game (at the 2nd
Preliminary Contest on May 4, 2017). Other
pictures were taken on May 5, 2017.

I
Giko versus elmo (on move 158, declaration of a
win by elmo)
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Appendix  The game records of elmo versus
Ponanza Chainer in the final

Final of the 27th World Computer Shogi
Championship, May 5, 2017
Black: elmo
White: Ponanza Chainer
1.P7g-7f 2. G4a-3b 3. P2g-2f 4. P8c-8d
5.B8h-7g 6. P3c-3d 7.57i-Th 8. S3a-4b
9. B7gx2b+ 10.G3bx2b 11.S7h-7g 12. S4b-3c
13. P3g-3f 14.S7a-6b  15.N2i-3g 16. P6¢c-6d
17.S3i-3h  18.Plc-1d  19. P4g-4f 20. G2b-3b
21.Kbi-6h 22.Kba-4b  23.P2f-2e 24. S6b-6¢
25.P9g-9f 26.P7c-7d  27.P9f-9e 28.N8a-Tc
29.S3h-4g 30.G6a-6b  31.G4i-4h 32.Pld-le
33.S4g-5f 34.R8b-8a  35.R2h-2i 36. S6¢c-5Hd
37.K6h-7h 38.P6d-6e  39.G6i-5h 40. Bk6d
41. G4h-4g 42.P4c-4d 43.L1i-Th 44.K4b-3a
45.R2i-1i 46.N7c-8e 47.S7g-8f 48.R8a-Ta
49, Gbh-6h 50. P7d-7e  51.P7fx7e 52. B6dx7e
53. Px7g 54. B7e-6d  55. P1g-1f 56. Plex1f
57.P3f-3e 58.P3dx3e 59.L1hx1f 60.Pk1d
61. Px3d 62. S3c-2b  63.R1i-1g 64. P9c-9d
65. PAf-4e 66.Px%  67.Px4d  68. P9e-9f
69. Px9h 70.Px4b  T71.B¥1i (Fig. A) 72 P47f
73. P7gx7f 74.G6b-5b  75.R1g-Th 76.Lla-1b
77.58f-7e 78.B6dx7e  79.N3g-4e 80. Shdxde
81. Sbfx4e 82. P9f-9g+ 83.P9%hx9g 84. B7ex9g+
85.19ix9g 86.L19ax9g+ 87.N8ix9g 88.L*lg
89.Rlhx1g 90.R7ax7f  91.P*7g 92. S%8i
93. K7hx8i 94. N8ex7g+ 95. LX7i 96. P7h
97.L7ix7h  98. +N7gx7h  99. G6hx7h 100. L*7g
101. G7h-6h 102. L7g-7i+ 103. K8i-9n 104. +L7i-7h
105. L%7i (Fig. B) 106. Px7g 107. Sk8f 108. +L7hx6h
109. S8fx7g 110. R7fx7g+ 111.L7ix7g 112. PXx7f
113.R¥7a  114.N%ba  115. R7ax7f+ 116. +L6h-7h
117. %81 118. SX7i 119. N¥x8h  120. P%7e
121. +R71-8f 122. +L7hx8i 123. K9hx8i 124. S7i-6h=

125. K8i-7h 126. G¥Gi 127. N8h-7f 128. PTex7f

129. +R8fx7f 130. P1d-Te 131.L1fxle 132. Llbxle
133. Rlgxle 134. N*4a 135. Rle-1h 136. Nba-6¢

137. +R7f-7b 138. S6h-7i+ 139. K7h-8h 140. L*1g
141. R1hx1g 142. G6i-6h 143. P8g-8f 144. Sx9f

145.B¥8g  146. S9fx8g+ 147. K8hx8g 148. G6hx6g
149. K8g-9f 150. P*9d 151. PX9e  152. B¥7h
153. S%8g  154. B7h-6i+ 155. L7g-7c+ 156. N6c-Te

157. P9ex9d 158. N7ex8g+ 159. K9f-9e 160. Gbb-b5a
161. K9ex8d 162+N8gx8f 163. +R7b-7a 164. G5a-5b
165. Px6c  166. Skba 167. P9d-9c+ 168. Px1f

169. R1g-3g 170. P2c-2d 171.K8d-8c 172. S2b-2¢
173, P6c-6b+ 174. Sbax6b 175. +L7cx6b 176. Gbbx6b
177. +R7ax6b 178. +B6i-9f 179. P2ex2d 180. S2c-1b
181. L¥le  182. Px8b 183. K8cx8b 184. Lx1d

(© 2017 Information Processing Society of Japan
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185. L1ex1d 186. +B9f-6¢ 187. L1dx1b+ 188. +B6ecxde

189. G¥2b  190. G3bx2b 191. +L1bx2b 192. K3ax2b
193.S%2c  194.K2b-1c 195.G¥1d  resigns
¥y
EEE
¥ | |¥
)| 2|
g%l EIEIR
i 3
RECEEE S -
4 |
1 [
Fig. A  71.B*1i

Almost all viewers, including the commentators,
were surprised.
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e
Gk | | (e (e

Gt (we] (o
L2

[ESES
3%
o

£l
&

3% |+

EEI i Y

£ _
Fig. B 105.L*7i
Human players usually make a mistake around
this move, but elmo played correctly and won (see
the game record above).

elmo versus Ponanza Chainer (After move 195,
Ponanza Chainer resigned.)
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A, PRHRKABZABELR D6 28T, [HRRHRAEAAE
PoEk H35E H1E) (Q01THEI12H2HFIT) H oML THEL 7.

SRRk
kGRS Bk x

HGNZEZDODOH Ay E 2 —%
R W RE

2017 4 H1HE 5 H 20 HISHHOEBRRENTE (AAN) LavEa—2it7a s
7 . TPONANZA,; (55 4 AR T b —F 2 >~ b)) L oflc T4 2 W8 Fik, 2 B
T, BTH 1R) 2M7bh, TPONANZA; 2L 72, ZofE26-T, T4
ANZRZ72) EFoTROLEIDIFELDNL, THAZBZOOHZ ) LIZEZZIHITH
%, EHEE, avEa—SRHIGEROE O THAANBRIIRLE T2y ¥ a— 9 ilofdk
LECh 7l hidBchy) L) BIEORFEZINTwS, ALENE, 7ro by 7
TOMFELTT7 T a7 by 75 k) EROUFHEVE LD, ZOREDENDV,
EWVWI)EKRTH 5.

IC, ZOGHHAIERIE 2017 FE 6 H 17 HIc2gx L TE 178 M7 7 A R v R Y Y
L DEFTITONLFHHS DGR TH S, a v Ea— Y FFHIEATHIE (Artificial
Intelligence, AI) & LT, 1974 4F 11 HIZHAEP A Y —F Lz, avEa—FDN—F

2 E 2 — 8§ fh o 7 — &

o :IS/E):L‘_y:;‘J:X@E%%D
DFLDFEEIND

av¥Ea—%F 2 ADHAFE

195041 DR E %

Albert Zobrist!z X b 4]

1969 D av Y a— PR

b

TS O 7L —7Ic kD) a v ¥ a— & M o R 5HE S n

5, Sy RAFMZOLDICELBEY 7 b

19764 ICTEEE 13 - B ¥R 2 A L CHBEYE. 19794 IS RBRE D B

1976-1981 HEHFEKS DY 7 F R (BHKSDY 7 Fol) , 19814EiC

HRUE T REONAETRD Y 7 b Ltk (DY 7~ olf)

1984 |+ MO Y 7 BEHETNFEAN (4, 7o bB) &
g, SERERREIND

1986 IR, HESH 7 u 7 a5 R

NI 7008 2 Tav o —9HBS) s

1974

1987 PCLCHIS av Ea—Sigly 7 F R ins
1990 B0 Y E 2 — 5 [0 T
1995tE DY 7 b 37 2 IR IR

Meep Bluey 73k —F A
1996 FPL—L TR F v EF
Vo 1R BT D

WP T a7 7L =Y LD, k7ol

#1 arva—fegs (<)
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a2 a—F R

fbh o 77— &

1997

a2V Va2 — YRR THE LAY 7 b 37 2B R E, DIR25EIC]
B o2 illins EAS D, 20034E 12 7 w5 ICEET 2

eep Bluey 23k —F X

BHARKO T2 — =53, H8HDCPUTSN. #DEECPUIC
k27 (ZMN30F — L h244r)

FV—nNTHHEF» EF
2[5 135r Tl

2002

R EHEG DS TR ) IS BRI 2 ]\ TS 2

2005

MR, 27 v B L CRERE XA FI6ICAS

TEAMI 5 2505 L 7= TTACOS,) HMEARGHLE & V- T Cxlil, #
W9 5. HARHHHE,
[ RN n

TattnaRoBTcaryva—% Lkt

2006

TR DY TBonanza, (CFHIGRIE D H #2738 & 2REEE % Hv
BT 2

2007

MBonanzay 2SEAME F L FF ok, #Eikd 2

2008

THEEECGDS TAR Y — 7 H6 L F145) CTFPGAZERA, 2R —
F 2R 5

HoRb R oRaT TdE)

THEFRL) 237 = b v 7

2l
LR D FFRE (W7 513704 ) DG T Tl 237~
kv 7D

2009

PEARFRAEHS MBonanzay Y — A2 — F 2R, /NMEHTR KDY
P3Ok CIEREL B Z N 2 7268 @ TBonanzay DEEY AT L%
JHve, SR AE

IRF D FFRER (W 7- 530 0 Wit &) ORET TGPSHFE, 23
VA NWNAS )

2010

MR, S TAEK S D666 2 7 D27 7 A &R TGPSIFHL)
DI AE

V¥ o — FRBLETHE LAY 7 b ST a puBc Bk

aAVE2— YR AT L THH 520105 AR LR LRI
i3]

2011

2V 2 — YRLEFE ALY 7 PR ERBEO A2 RE T
a2 PUER L LI

2012

SIRFIAIDFE B IRFR] (13 AT D 45 C) TOMBSERCICASBHFE L 72
TRy 7 75—, HHAFHOEE 2R 00 KR HE K B 5

2013

AR DO FF B I (I RV D) TavEa—2
Mt (¥, ponanza, Y Y hF, Puella a, GPSIF#H) 23
Zu it (P CR B, e —DuE, MiLEH
B, BHIEHIB, =il .2 \B) Lk, Ponanza,
v 71+, GPSIFHEASE S, Puella a23814y. 3WEIHRLS4r
AN

avtEa—¥YHET e S
Z . Crazy Stone; ,

2014

S DEF LI (Fx 227 my 7, Uitk 5 HFAa60
) Tarvva—FRH (Hik, ) 5E, ¥SS, vV
717, ponanza) 7 wMld (EFHrE B, (eBEEkSs
B, BENZEE, HTEE, BB ) &
Ik, HEE, 09 5FE, YA, ponanzadb, 4851
L 72 %

MZeny 72 £ »3NMonte
Carloikic & b ZuEIc iR
(a0t

2015

bR DR LI (Fx 227y 7, Yl 5460
) Tav v a— 73 (Apery, Selene, %49 5 F,
ponanza, AWAKE) 237wt GEEERTRESFAEE, A
N BE, TRIER; LB, MILZEHLE, B A F 8L/ E)
Exflk,. 49 & F, ponanzadist, 23 L Kk 2

avtEa—FHESn S
Z . TAlphaGo, 233 —
gy Dby 77t
BB, 20164812 3 3CH3
Nature!lZfg# X L % .

2016

2HI, sKioRibIEM (F=A7my 7, Unizop
GEA60F) Ta v a— &R (55310 % FEPONANZA) 23
Fatht (LREZST OB ) EhaB&EIURTON
ik PONANZAD 2l & 72 2

FAlphaGo, ZSHEE o2
ZILB L ST, A5
ez 3

2017

1HH, 5O LE (FA2uy 7, YUno@
A 60F) Ta v Y a—& R (5544038 EPONANZA) 28
|;°u1<,hti (EBEREAE (AN) ) LEBEKIUST O
i, PONANZAD 25 & 72 %

FAlphaGo, ZStH U 58
Pt o uEE (FPIE)
&3k, SBBOMK & 72
%

WP RFT a7 7L =Y LONK k7ol oxiik

#1 (BiE) a> v 2— &g
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DTN THY, HehT LT ALLFFEINTORL oD, SYNIIEFICE
WHDTH- 7, M2 S ATIZEICIE, TAMOMOEE 28T 2, Lwvwivge TA
MERRLZZFHTO7? 7 —F (FERELT, ABMERU &I RE8E2T2); LwHiL
BOWMENdD o7z, av =2/, BEOVE T E{T>TER, Rlicary
2 — Z g 2 H1F 5. 1974 FICAFEDFAIR S 4, 1986 FFIC T 7’1 75 L p 2 (1987
2 Tav v a— 2N e (Computer Shogi Association, CSA) ;| & AFREAH) #3715
B, 1990 4EIC CSA 23 Ta v ¥ o — 7 MGETFHE (2001 i THFE 2 v E 2 — & il

o TaID S H R HEFMHE (World Computer
5 1 EHEHE ENE (2012) 01 Shog! Championshi,

C W ERHEER @013 18G5l | oo BAEL) &

o 3 AR (2014) 14 PIGL. 2007 5 HI

. JFHLFEEW FINAL (2015) 3-2 27 R 3 > o — 5

% 1 ,H\:B%E"EE% (2016) 0-2 EH;‘EEO%E%% Eﬁ% L 7’:’_,
- B2 (2017)  0-2 7t & DRALF

F NvTaxry Tk
L) &, 2007 0¥
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(LB EDWE), 2010
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FEDOWEARTREERN Tdh 6 20105 (THH6 20105 DFF), 2012 FE06f7bi T
ML 4k, (M © Dwango, AasfhbEEAN HANHLEY) <bh 2. [PHEFIIL, 6 £/
T20 b 7al o 514 19 TH o 72, 2017 FE ST b EREREZEE (4 AN)

& TPONANZA; OiAA& THEBERESESKRNZY, 24Uk, ¥4 FL (AN &L
avea—gRicgIo TN bDTh 5, EANE, NETUE, ZIE8Nns &
Dol ETRBLTTIE 2k, 95 LRHRTENL, Ao bDtEbins
DT, ZD X)) BRI o7 T LIFREERRIE>Tws, 1 REZTEIETFICE>7%
bords (K1 2013 FEOKHEHILBST TPuellaa j) ZIUI AT EDMHFERICA S
Tid 6N WVIREIC k> BRIc a2 iBib L TH 2527 T84, MNREENT
fEgIuUE TRR (B143)) £9%, EWIL—NLICkB3DTH B,

MR E D7y — LS E, ROXIIGIREINS, KRBT 55 m (L—
WV EFRZIELTFOR) o7 —20k3En (BTFHRETFELIL, 7ol /R TL —
YOBAED, 207 —LICE T 20MEED S KRR E TOFETR) £ oS4
¥, m=80, n=115 TH T2 L8015 ~ 10226 CTH %, D7 —2DEE, F 2 ATIE
3580 ~ 10123, PHETIE250150 ~ 10360 L I 5, T4 6 D7 — LMICIHGET 2 FEAREA DR
iz cild 72228, min-max JFE, o BEETH Y, fhoEifis LT, KEHEWL, b7
ARY Y a v T —7), Futility BA D, null-move KX D, singular #5858, &fIEPER (fifi
JERER), B X OO TR o N GEHBIRE S H 5. X 612, hogITF~DItH
WP SN AN L Ui, FEBMERRE (TdE) KX Do CBEAINT), Wiy /i
KA (FEBUE, RMD R oBEREDOB I H W s 2N 1 XARREML) 2
ST X BEHIRI S D 87 X — & D HENHTE ("TBonanzay 12X D @O TEAI L), WiFl
R (K7 7 2%) (TGPS ity sk h I THEAINT), Ak (TSUk kb H)
OTEHAIN, H56 2010 THVON) REDRD (2], Zofth, T£EH, ([ZBIL T,
Bonanza (2006, Zlilid D ) [2], Ponanza (£7> (2015 W, Zififiz: L =5mit2%3E) (3], Ponanza
(2017, Deep Learning) [3]23, —=a2—7 %y b7 —=27I1ZBHL TiZ, HiE (2010) [2]
D, ZNFIURMNICEAL TWE N—F7 = 7{LIcBIL T, A#Y) — 7 L T 1 52008,
Field Programmable Gate Array) 237> C\>5[4],

—H, FREEDDav o=/ 7an 77565 0, REWNZE S D TALLFFL (L
IR, 25 6 I~255 16 [Mlicsn) & TRBEERAHL) (S EFIIALG, 28 20 HIic2n) Th 5.
INSIHETZDIE, HEONT, TRTCD 3 BEHOa<wIlxX28EHO, 0%2T56
Hifica<wz@h 252 Lickb, HELSIZ THOFA, ThITFIUE, ZEETET,
BRI TTHFR) (A—FEROFA—FHA 4 BN 2 L5102 L—)L) £k, HTF
Jo TREInE ) GEFHEL—LT, FRESIRE->Tw3) Z2H) b TH 5[5,
By bo L LT, 420 FHER 2 v B2 — & FHUETFHE 1 X 78O ARER L Aponanza
#K2, K317, K3 Tponanza DRI E 22 D, FRERHOMK & 2o 72,
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BRI Jngs5L48  EFE CSA 3 Tf#ET 2 WCSCIZM TRy > —Iz L
; élsj}j;ﬂ*g SABEY - ppioTHEEE AT (1) WCSC
TR =t NZ Fa Y R . ELpn N N
4 e 12,15.18.20 X, BNVREEOL ET, ROy Ea— YR
3 YSS 71417 WMERDZ-DDHEDTHS, (2) WCSCT
2 B°”jﬂ;§ 1623 3 iEo A — Ko7 0BREE Lk, £7,
2 GPSIS 4 19,22
% .
2 ponanza 9526 ZMEDHIRZ L, (3) WC S CoTI,
1 KitE A 1 BB DRI % 130 5. SHEARHEND S DS
: f"‘ﬂ?**ﬁ; 221 HbH\, CRETIBMLEZOL S BTR Y
RH5—X
_ , “
1 Apery 24 7 L%, GNU shogi (1 &, 72V 7,
1 elmo 27 Matthias Mutz X)), Shotest (12 [A[Z3l1, 3 iz

#2 BB/0/70—H

B B#ER SmIoJSLH EAhL FE241 FEIL  SNEF—LE
18 2008.5.3-5 40(1) s TR R 4 Bonanza 2
19 2009.5.3-5 42 GPS¥F# KR4 X 5% 2
20 2010.5.2-4 43(1) e g -3 GPS¥F1d 3
21 2011.5.3-5 37 woH53—X Bonanza B 1
22 20125.3-5 42(1) GPSIHH Puella « YYhF 1
23 2013.5.3-5 40(1) Bonanza ponanza GPSYF#f 1
24 201453-5 38 Apery ponanza YSS 1
25 20155.3-5 39 ponanza NineDayFever AWAKE 2
26 2016.5.3-5 51 ponanza 1A KIFE 1
27 2017.5.3-5 50 elmo Ponanza Chainer 15 1

£3 REDEMAE v I L

ANE 28], 4 ¥ R, Jeff Rollason ), SPEAR (14 [A[&Il, 4 7 ~ %, Reijer Grimbergen
[K), KCC R (9 [nIZhm, JbwAfhf, e 1[0, 3 AE 3, ZHUARK) Shocky (3 [0
2, 7 4~ 7~ F, Pauli Misikangas [X), 7> (1S, LA, 72 VRgekR b
YAYY 7 L), HERE (21120, KA, Till Plewe KIE%), #THE: (Mo —F ),
2 Mz, A, HESK), MH8 (8hZ, 72V 4, David Wada [K), 24 u¥ (1
[FIZ, 7 XY 4, Jonathan Huang IX) TH 5. FrRfEIZ 2016 ELLEE, XD Fischer Clock
W=V EMHEND b DIZL 72035 T3 @ (1) 1 FEIC, EEOMERMZFHIL 2 LT
BAEZUDECLbD%E 1 FHOMERME T2, (2) WG4 ORH RERTIE 10
FEL, HoOFFL a2 LiIc10BMESNS, Thbb, HFOFHLITIHATnF
HoOFHRTRENERHDY 10 7 +10xn B L k->758, AT LK%, ZOFTHTF
VEEATHATER D, ZOV—NVDEAICKD, HEOKENH DI 7,

R2I1CWCSC DEsHE—E%E, RIICELDOMREZR T, /o, BIE 1 XT7E 2X

BRI S VORED D DN I ZHAADLEED T2 A4 2K L EIEN 5 R
B, WBETIE, M0 AREZRHLTw5, 2017 fEIcfThbi 25 27 [1l WCSC Dk
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No. Program Name 12 3 4 5 6 7 Pt S8 D
1 elmo 5 B+ 7+ 3+ 6+ 4+ 2+ 7.021.015.0
2 Ponanza Chainer 8+ &+ 3+ 7+ 4+ 6+ [- 6.015.0 11.0
3 5351 6- 4+ 2- 1- 5+ 8+ 7+ 4.0 9.0 50
4 293b%A 7+ 3- 5+ & 2- 1- 6+ 40 7.0 40
5 EXOW/-HLE 1- 2- 4~ 6+ 3 7+ 8+ 3.0 4.0 2.0
6 2% ¥ 7- 8+ 5 1- 2- 4 20 40 0.0
7 HoneyWaffle 4~ 6+ 1- 2- & 5 3- 20 20 0.0
8 NineDayFever 2- 1- 6 4 7- 3- 5 0.0 0.0 0.0
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Wy oy, 7ol DBua vy o — S IESBEET A2 RSN, ¥
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J20BK0rBMETH S, —oDf L LTI, 2008 i WCSC ICiEFLIc\V 5 LTw»
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31 &% 145), 2013,
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MDD 77, Beffidfamtt, 2012,

(8] A= TATAHBIZED KT LT TH A ZBAT-D0? BOROFFEL AT R
TV ORHFEE B D EAE - TRIEYE - bt H OARE ), ¥4 eV P, 2017,
[4] PHEDEHC © TFPGA ISHELBHFE DS ), 2 v ¥ 2 — & ffF 2358 Vol.21, 2010,

[5] SEFMIA : TRV UB B 2 HINE Lc 70 7 7 Ly, a v ¥ a— 9 HiHaE Vol.22,
2011,
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