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%) , 4090%9 (L)
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YA AT b ar b a—2%F . . . C++, CH,
5 e L L1 EPYC c6a. metal 3. 6GHz 2 192 384 GiB Linux Python
6 FRE RIS Lightweight Ryzen R7Tx+3o};ToX307O’ 3. 6GHz 8 326B Windows 10 | C++, Python
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9 R B o — 2 OHELER SR Ryzen Threadripper 2. 9GHz 1 64 96GB Windows 10
Ryzen Threadripper
2950X + GeForce . C++, Ct
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11 By o E:AR Ryfamate RTX3090 + 3. 5GHz 1 16 64GB Windows 11 Python
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14 FENBE— . RENEE N = Ryzen Threadripper 2. 9GHz 1 64 64GB Windows 10 C++
15 B B koron Amazon EC2 Linux Python
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. . 3000F & X 3 supermicro . .
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DB, kT — R (18F—4)
22 | EALFFREEMFRALL AT L [ FARWAITE (X Core i7-9700K , 3. 6GHz 1 3 32GB Windows 10 | Python, C++
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27 o e Fadaf A Apple A13 Bionic 2. 66GHz 1 6 30B iPad0S 16 C+;%Hi¥;ft’ @)
28 FHREF— L B Amazon EC2 c6a.metal 384GB Debian 11 D
C/C++, PHP,
29 E30%5) = D b IFH Core 19-13900KF 3. 00GHz 1 128GB WSL2 JavaScript
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— = — N —
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33 SIS IELEER Xeon E5-2687W v4 3. 0GHz 2 24 64GB FreeBSD C
35 EXE NAEEY N R Core i7 Windows 10 C++
36 1 HsHL > skt Ryzen 9 5950X Windows 10 c -+t
37 ponkotsu ponkotsu Core 1775,[7)(03009% GeForce 3. 2GHz 1 6 64GB Linux Python, C++
38 HRUE T RFIH A= FolVPIHIboA Ryzen 7 3800XT 3. 90GHz Windows 11 C+t
Core ib ib—11400H )
39 baron baron GeForce GTX 1650 2. T0GHz 1 6 16GB Windows 11 Python, C++
40 Masumoto Tomonobu (=153 Core i7-7700 2. 8Hz 1 8 8GB Windows 10 C
43 K% — H D H DI Core i5 2. 67GHz 2 2 4GB Windows 10 C++
44 Yolts7 B2 =/ | e N Core 19-13900K 3. 00GHz 1 24 64GB Windows 11 | Rust, Python
45 i H BRI Ryzen 7 1700 3GHz 1 8 64GB Windows 10 rust
46 K B CEHEW Ryzen 7 6800H 3. 2GHz, 1 3 16GB Windows 11 C, Ct+ O
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47 Ari Shogi Ari Shogi GeForce GTX 1650Ti 2. 60GHz 1 6 4GB (GPU) Windows 10 Python O
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50 = E— FINGE Arm Cortex—A57 1. 43GHz 1 4 4GB Linux Java, Python
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20 58 42 72%
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bona: bonanza &

i smibeE

GG: GPGPU

MC: EVTHILORIER R FRERFHR 50 W5 B BRESLINHER

pn: policy network

vn: value network

WL g —TAE

ad
F=

G¢ "TOA



OV —ZfHE A Vol. 35

3. BR
3. 1 Ik _ _ _ _ _ _ _
SIDE2 1 1a]ik [ 2 [l | 3 nlik [ 4 (el | 5 [nlik | 6 (el | 7 [m]ik [P5coy 1SB/MD  [iiEf:
1. dlshogi with HEROZ KRF | ZF |EAE |7 A |Wend |[R°#a |Ryfa 6-1-0] 17.0 1
O %0 %0 @) @ |0 %O 6] 11.0
2. Ryfamate & K O |7A |EE] |X°7a |Wend  [dIsh 4-3-0] 7.0 4
£O RO @) O |te |‘ke [ ) 4 4.0
3.1 ) b1 wkE |7 x | K | =% [Ryfa  [dlsh  [wend 6-1-0[ 16.0 2
O 1%&O %O |EO O ® [kO 6] 11.0
4. WenderER TA |EE [ZF | KR |dlsh  [Ryfa [ 5-2-0] 14.0 3
£O RO ® kO [kO @) [ ) 5| 8.0
5. 7 A b 7Rk Wend [°3 [Ryfa [dish [RdF [=3%&  [H50AR 0-7-0[ 0.0 3
[ ) ® [|@® |%® [ ) @ |k® of 0.0
6. BRI f [Wend  [dish  [Ryfa [|—& [KFF [7X 3-4-0[ 4.0 6
@ [ ) ® |5k® %0 @) O 3] 1.0
7. 3D Ryfa [dlsh [Wend [<c22 [BEEE |7 A | K% 3-4-0] 6.0 5
[ ) ® [0 [ ) ® [0 %0 3] 1.0
8. K dlsh |Ryfa [=°da [Wend |7 % [HEE |—=% 1-6-0[ 0.0 7
i, [ ] [ ] ® |0 ke [ ] 1 0.0
3. 2 2%KTi _ _ _ _ _ _ _ _ _ _
xR 4 1 [m | 2 [l | 3 [a]ik | 4 Bl | 5 a1k | 6 (el | 7 614 | 8 [mHk | O [Alik |WARSy | /L |SB/MD |JIE{7
1. dlshogi with HEROZ Ari Aoba  [TMOQ [®°#a |Ryfa |4 A |Ligh [Wend |JRF 7-1-1] 45.0 | 33.0 1
O kO %0 A O %O [ ] O %0 7.5 24.0
2. Y W5 lkoro  |HX [Li Ligh |Ryfa |#A&E [Novi [ponk 6-3-0[ 44.0 | 26.0 7
[ ) O kO O kO ke ® |0 [0 6 18.0
3. 1) b1 A |[KEF [ponk [dIsh [7 % [paig [rRyfa [FEE [&A 6-1-2] 45.5 | 25.0 3
pin®) @) (O PN F5O) @) @ |kA O 7 19.0
4. N T T X [Novi  [#a#a |Wend |ponk |dlsh [KfF |vB [Reh 5-4-0] 46.5 | 23.0 9
@) ® |0 %O kO ® |k® O |%ke 5 14.0
5.L1 baro |Ryfa [Daig [=%F& |7+« mazu |\H +75 [koro 5-4-0] 42.5 | 19.5 12
O ® [0 %@ [ ] O k@ %O @) 5 12.0
6. Lightweight 72 |HEE [Novi [RA | =%  |ponk [dlsh |Ryfa |7 =& 5-4-0] 46.5 | 21.5 10
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book = dict() TEHRER.
RITHEIHA _
{"sfen Insgkasnl/Trsb1/ppppppppn/9/9/9/PPPEPPPPR/TRRRT/LNSGKGSNL b - 17 :{"7g7f, "292f", "resion”}}
board = Board() TR, FEEHREY (push), EU7=Y (pop) ¥ 3.
def minmax(hoard, book): BCEROIEL T Z BB EnimacE THEEL,. FRBAICSVTES (H)h, BH1) »
;‘Eﬂ%&‘esﬁ# %&%%gi%ﬁﬁﬁﬁ ERINTVB ehianR
i} - —
sfen = board. sfen() (BemostencEnl £ 2 RS = *
if sfen not in book: tEma TR L score = 0, move = None%iRY

return 0, None
for move in buuklblen]
if move == "resign"
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else:

board. push(move)
score = -minmax(board, book)[0]
board. pon()

if sgnrek:: 1 DA B DO LEbreak L TRV (BBBR /LT FAYE)
rea
relurn score, move Iscores TOROELFERT
board - ... HWIgET G EREEEEE Y750, BTEEE 3T5H%)
while True: balz)
score, move = minmax(board, book) H% MZ_YvIAFER
if score — 1: IEAORE LFICH DEAGNEENERET
beslmove = move
e: I DB EITNIIERULTIET
hestmove = ...
book - ... tEEEEL T Cresion"EST)ETHICES
it board == ...: lEERLE, TEFOES, BFESELT, AFresimEZULELEN, FOMOEEEH3LBVET.
else:
board. push(bestmove) HERL TWLWERLEDL, 13Eh s
- BHEEIE

U, R BIECE 7 L DB E D FLIRIC L DB D BWVIZR > TWDH DT, £ 2 blET
NS EMERET S Z LT LT,

- BAFIRRE
Eit2. OREUTAVTY AL TREND A— FTHEIER LT,

BEx U ATKIEZ W, EMAER OO L FERFETHEVER L2 EB A4 L7

HD &L RS D EEW A L2 100%852 X 912 T& 7o, £7@FHETIL, EBF
BFITFEE AL Lotz

Uk
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W@nderER ZE—ILXXE (¥40)

2023/5/19 1HBY
- FAFEENE
WCSC29 tEE 5L BHD, AELTHEEE AN RDIZ, b OIHFDEE2FHITXIFHRERTHREAIMNTLE
IFHEY 7 "2 W DE BN 2, ZORHIZIIZHENSHEAIVEEEH L2 EET VY UNHNEE AV DT
I3 OMNENHE ZIZED W@nderER DBIFEE1TO D124 o7, Bt AobaZero X° TMOQ, [RENIE KE 2L HF 1
BREMRERENSH T, BB LESHELNERTITORNZLIZEENLIERERL TV,

- RFBERE

PET &Y T 777 A& X —REID NNUE ( HalfKP 256x2-32-32-1 , DL FIEHERY ) 24LiE 32T, EDMEEZEEL
722y NI =207 —F5727F ¥ BID NNUE AL T\ 5, [

WEELEL Y, titak XADLARIE B IN/AR L 20y NI — 27 —F 57 F v B0 NNUE D—DTdh % HalfKP-KingSafety
Distinguish Golds!? & (LN HKPKSDG B! )IZElbR % 5, 58 3 EEBEICH WV TIL, 0 £V FE XE7/-5 MM E % B
WTENRY DRAERBDHB LN TX /-, B
BEEHNS WCSC33 1IN TUXEBHIT THEA U2 5HEREE DB INFEE LM T U T, KIE 54 (£Z4% NNUE ) OF H
% JY'— U7z HKPKSDG BIDKIE 5 ZAER L. ZINSDEBIMFEEEEM L/, HKPKSDG B DK[E 5 128V TIE,
KingSafety #8370 Weight 7% 0 HHINTHY  EE CIOEIBUIMENMT Wz ETHRIBBLRDLRNWI L2 BIEE U,
FDBEFIENEDIZDON, KIE 5 (HKPKSDG) DEMFE L FEERDLEITIENTE L1287,

-FARIEXR
HKPKSDG FIDFHHERAEDZEZIZENT, PhaH5E V53300 12 Bonta XA Gaussian_Lambdal®! ZHHAZ A7Z
EEAERK L. 720 A I ADRFIXIN Suishopsv-150ml7), floodgate validation_sfen!®! TEEZ#EVIRTIETRIZ
HRFBE NG AR DWTHRE Uz, HDTEE/NTARIZ L 72D 21T 72 181%. [FRVFHEY 7 hDAIY in/- | ZEFEIDAF
T —2EF AL, BETT — 2 2B TOFMAERSDFEE 2 £ L7z,

AT UAEFTEIEZERULW LSOO TSRS DWT, ZERBO/NIAZILUTERD,

BHT (A\~DLTB) |A B c D

B2BF—5 Suishopsv-150m &2 + v DI LEH D T -5+ w2 LEHD
(dIshogi_with_GCT-001~012)

validation set floodgate_validation_sfen 7' 10 ABE AL LZH D

loop 1 10 L1

eval_limit 2700 2500

Loss Function ELMO_METHOD(WCSC27)

mini-batch size 1000000 10000

nn_batch_size 1000 10000

eta 0.01 0.1

lteration D eta AE HIEA

newbob_decay 0.5

newbob_num_trials 5 7 5 5

LAMBDA 0.6 0.01 0.77 0.7

LAMBDA?2 0.33 0.55 0.33

LAMBDA_LIMIT 32000 436 32000

mirror_percentage 0

eval_save_interval 70000000 50000000 50000000 500000

loss_output_interval 1000000 1000000 50000000 500000

2 & U REEES evalsave/0 evalsave/0 evalsave/1 evalsave/0

save_only_once, no_shuffle, nn_options, discount rate, reduction_gameply ICDW TR T I A DFFTH B,

FEZ0M/INS A9 E LT, Gaussian_Lambda @ o & 1000 .

- KBRFE

Ponanza %112 600 .

FV_SCALE I3 16 TEE UL 7z,

FERTEZ UV ONDOFHMREEIZDWT, ZHRFL AU validation 7 — X & HH LZBEROZEO AL KIE 5 (B
B +055F v7.63 lHFEDOBREMHR L,
VBRI c6a.xlarge T, WA Threads I& 32, ResignValue (& 300 , FV_SCALE (& 24 &£ U7z,
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it BFAA R DB ENZ DUV T dishogi F—ADILFAX ANRFEIN-ILMEAREE L), EEEEEEN-37F
HEFBAEE L-bnDe, FF:25BBEEE LD EHEILE,

F7- FHANZHWTX —REE 1 F 1500 7/ —RIZERE UTERL. [UL->7-3HHEBEIBIZOWTIX 1 F 1 WToR
WEE COEEEIMTERUZ, NPS ASES =OFE — R TOEEIIKE 5 (FBEERL) 2L > TRATIEH DA
WCSC33 DABERE T c6a.metal ZEHFETHo/-7-8, FEHER NNUE #HFEDLAD NPS Zi3HHSNDL T
MU, ZOBEITTHEZER U, 23, HKPKSDG Bl NPS [FAZHERI D) 2/3 TH B,

- RERIER

A B C D JKEE 5 KSDG | {#%
(FET)
hirate eval 107 86 71 25 58
test_cross_entropy_eval 0.483826 0.48332 0.483097 0.487157 0.484081
test_cross_entropy_win 0.387865 0.385548 0.393708 0.407379 0.393783
norm 1.0963E+08 | 1.0965E+08 | 1.0168E+08 | 9.0479E+07 | 1.0058E+08
move accuracy 36.00% 36.26% 36.90% 37.18% 37.10%
initial loss 0.387866 0.385549 0.393709 0.40738 0.393784
SKE 5 BE (EF) 52% 485% 50% 53% - J— REZFE
(50-4-46) (45-7-48) (46-8-46) (41-24-35)
IWKE 5 BE (ZABE) 43% 455% 54% 53.5%
(38-10-52) (43-5-52) (44-20-36) (45-17-38)
IKE 5 B5FE (FF) - - 50% 42.5% 1 MEE
(16-8-16) (13-8-19)
WKE 5 BE (EZARBEH) - 49.5% 42%
(45-9-46) (38-8-54)

MEBERDO (X-Y-2) 3. IKESHBFICXBZEYDUEELSZEERT,

test_cross_entropy_eval, test _cross_entropy win, initial loss (% A~C DFHMREEUIZH W TEE LD HKPKSDG 1bKIE 5
SVEETORADNRSNZN, [ERFERE UTAIUL C DANED U THEERDKIE 5 LEIFEL NIVOBIERIETS
28572, — . D OFHAEREI TIEZEO AL LR U TS move accuracy DTDIKIE 5 KDE LAY, J—REK
B DHEEIZEWTRIZFADD L X WAHEE BE 72, UL D ISREEEIZE T C LEAKERBNED LD 72720,
BAEHNEFMETIE C DOFHEREE R FER L -,

A~C, D (ZHIZEREDHETT — X TEE LUZEDTHEH, LR ITTOFHHBEEAKIE 4 5 dishogi with GCT e
BB D, KIE 5 R—ADFHHBEEU I U TIIIKIERDEERT — X DN E M- 72 A BEMEXD, dishogi R DEXER
TR TIEFRBEDOBEDZEEIH L, FH U THRADENE TR T NPS ZMSKIE 5 IS8R XNEE
FETIIHEL D SN REM R ENE 2 5NE M, MEEIZTI TV,

SE, BT — R EREEFETIIOANERIZ ERLUTUED, DEEBIRZIENTELD-H, LR TEEL-
FHERE R L DR OHET T — X DEEIZL D EDRDM, & UITEE T — 2 DIEE /H THRETEX2DONIHE TR,
F/-, SEIOFHHREEIINTE FV_SCALE % 24 IZUTHIEZ /T o724, ZThEFEMEIZR DTSN TR,

- B ATREME
FEBEWREIT VX LEND 2= OTRLBERIZELVONEBDNETH, HifT —4 -V —AI—-NIARHIN TS 720,
FERRDFEE 2175 ZLIXATRET T,

ERT—Y. TOJSL%E
IKERFEE D700 A I ADNVRB I N FHEREEL. #hhiT— 4
-dlshogi F—A DI X A, IS ADYVREE X 02 TR 7 S OAIY 23z | ZEE A EROZERT — &
BRIV FEEHELTRRISCEIADLAEINTVEPRISE
-Bonta X A/(D Gaussian Lambda
- titak X A0 HalfKP-KingSafetyDistinguishGolds 7 —F% 727 F ¥
EREDOENN—DTERITIIE WCSC33 D W@nderER [$HY) EFHATUZ, LHEREBRD U TWVEREBELZ B X T2
S ERRIZZDBEED THILEBEULITET,
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[1] HalfkPKrank BYETYHREEL (WSCOC~WCSC31 W@nderER 7 E—ILXE )
https://www.apply.computer-shogi.org/wcsoc/appeal/W@nderER/wanderer appeal-v2.html
https://www.apply.computer-shogi.org/wcsc31l/appeal/W@nderER/WanderER appeal 2.pdf
[2] HalfKP-KingSafety Distinguish Golds
https://github.com/tttak/YaneuraOu/releases/tag/V4.89 NNUE-features 20200406
https://github.com/tttak/YaneuraOu/tree/NNUE-features

[3] 5% 3 EEBHAY K&ER

https://denryu-sen.jp/dr3/result.html

[4] WD 5 EERERS L UKIE 5 FHARGER

https://github.com/yaneurao/YaneuraOu

[5] YaneuraOu v5.33
https://github.com/yaneurao/YaneuraOu/tree/40ae38e45092e81d6ed35deab54796284d2830F4
[6] Gaussian_Lambda

https://github.com/Bonta®729/Gaussian lambda/tree/062d41e1fb5d47d58d4cdf9cc49ca74910b1977e
[7] Suishopsv-156m

https://twitter.com/tayayan ts/status/1553348516281323520
https://drive.google.com/file/d/10RUQMETWYclRgguiReb2CZGNVNVNxgdh/view

[8] floodgate_validation_sfen

https://twitter.com/tayayan ts/status/1337419485339242500
https://drive.google.com/file/d/1IBsUMe9LiYhL7d4YDgj6dvXCCKKTGI5X/view

[9] WREBX - IIFREZEE MUY 7 b DAY Az Python TEET DT —TS—ZUJFH A1 (¥4
FELhR, 2021)

[10] LA EABEE

https://tadaoyamaoka.hatenablog.com/entry/2021/09/20/222018
https://drive.google.com/file/d/1aM7fkTD6 7U61IcrOG8BI shrZK4bHb/view
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Ryfamate WCSC33 K& 7 ¥ —I1L X

Komafont*

1 BARESHE

MO DR TABREZ#ED IR L0, BATHOMFZ 41T 2 £TIcEE LRt
DFIZEDL D, BIHFEEOMRD KE S LTV, 72T, HRFEE 0BT 0 8h % MR L.
E{REEH P HASFHEUHEO T THR E LWRZ H 1T 2 B O MBS Z % T 279,
ARRZCSIL T2,

#ifE, Deep Learning (DL) OFEICHE W, KR EERZFIHTE 2 F— 2 OB &
DILRLTWB e EBbiLdh, FIBMo 2021 412 DL ¥ NNUE *! o&#% 1 5D PC THEEL
72 lAh, [BIBERXYV Ao v—2RAREHT2) two5art 7 MCERLTLIKLEESH
PHEL DIRE VW2, ZOZ 0, HIZZL OHBERREZHIT 22 THRITHDT
B, EADFIHTE 25 HEEROHFTDH, xv MT =7 —=F 77 F ¥ DTRICK > TENL
MrrstEs e 2Rnd e zHEL L,

2 HBEOIX
21 Ry bI7—=07—F%FTUF v (RyfcNet)

BfE, a v a— 2V 515 DL RaHliBI%0% ResNet TH %*? , ResNet &, NNUE
CHAR, BENTAEBICD 2FIOGRE R T 2 DI EROBEARABLEIC X 2EENNKETH S
b oM RO IR % SR ORI AED S Z L WETH 5,

Ryfamate 1Z. T 5 OFEIIHIET %725, NNUE % Transformer RO FHliBIE % 5% 12,
Ryfamate Cross Network (RyfcNet) % Bi¥E L7z, RyfcNet i&. BEAAAZ, (FEDRITITOWV
TANZEBEFRICRE ZFOH — 3% ZALANDRITO T ANCEE X 2203 HiEH § 2 21 e 42
Z. ZORILEEZ L ITHYNEIRT 2 Z 212k > T, DR WEHENE T Lt 0 EE Ik L7z,
Bz IX. BEFD ResNet 13, FHEICHWV 2 BAIAABIZTNT 3x3 OE7ZEM Z L IR HES
825D TH2H, RyfcNet TlX 1x9 % Ix1 DERDZEM Z L ICFRHEES 2 BAAAEE —8T
BT 222k o T, BENAEICD 25 DBIRZE DI WA D EAAA TR S 2 2 L 23] HE
ThHb, £l TOBAALEZ. BED ResNet THW SN2 BAALEIILA, WUED E#H D
O A AKTF S 2 R OBBBBE R TH 2 L WO FRHEAL D 5, 7. FHIMCKB L7 ¥ —
VSR FEBRORE R L ¥ IR L TE D, BIHAARETH 5, /oo BEIZTIUID > T
aA—FERELEVWEEZ TS,

* BioFR (Komafont) https://twitter.com/komafont

Lk, EMICEN AR = 2 — T v b Y — 2 RIFRETGRISL. 2018.

*2 RS, IHAEE. BROIHY 7 b I 2272 Python TEET 27 4 — 75— =V 7 AL <4 F K, 2021.

*3 Bichen Wu et al.. Visual transformers: Token-based image representation and processing for computer vision. 2020.

*4 https://www.apply.computer-shogi.org/wcsc33/appeal /Ryfamate/appeal _ryfamate_20230421.pdf
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22 FFBEE

Loy b= 7—%727F v 2T 2010 2L ORTHEEITODELH S, L
L, ABHOETLE 1 DB XE312E GPULATE»ALPP2 L, 7—F727F v Z2 1
BYINA R= NG X=X PR D00, AATEZL ORITHRZIT ZeB3# LY, 2Ok
B, ABFICBWTIE, EBRAOEE TN WY A4 XDEF /MK LT, Optimizer i Adam <
LAMB % . Scheduler iZ Warmup+CosineAnnealing # W\ % Z & T, N R=8F X =X D*¥
FRER T 2BI0E 2R 0D, RABREZIGREE TV S, Adam £ Optimizer i&. SGD
C AT, TR Z 20 THFEE LU ZBEOIEMERESMR W & W\ 5 R TER X 15 23, epsilon
DEEEL TR WVWo 2T X —RFAIC X > T, ZOMBEITBEMT 2 Z e AEETH2,™ 2
WD, HMINCEVRETY =% 727 F vy ORI MR WHZFHMEST 2 2223 TE, XDK
EVWH A ZDETNTHERIEET7—FT77F v DFEEEITo 720

BB PNEVEFAICBIT 2 HBEBROFERICHN, KEWVWEFILTIZEFED ResNet 12303
B BAEAIER T BIEAD D B, AFTIE, 20 71 v 7 256 F ¥ > %1 D RyfcNet(Ryfc20b) %
FW7=23, 28R DE 71T Ryfc20b 2.0s vs dr2-exhi 3.0s *Cft/EEiTo722 25, BRIX
64.75% *TTH o 7z BUEFTE T 2RITHEEIRD A THE 2 LEFEEREZITS 2 2 IZBHENTIZ RV,
HO TR LIRS R TBD, Xy V=27 —F 77 F ¥ O TLRPSEIORRZTERL-—
K2 > TWADTERVIEEZ 5,

3 bbb

Ryfamate 1. DL & NNUE i X2 G2 RA L7075 4 TH 20, ADdbr eird
PREREBICIZ dlshogi *® ¥ %45 & F* 2 BB L THWT W %, HHREOMERPEHINTIE,
dr2-exhi /KIEZIZ T D, KNS NZ L OFHEBIECE FWVWTW» 2 1E0, ALK, ILFK, 7295
ARIZE > TRIN I REDOHETRE b FHICHWT WS,

F 720 FIHGOD 2021 Fi2iE. KEYHD Zoom 12 X 3T, tanuki- BIFEE @ nodchip K2
NNUE 0228123 22 < DBEMICEZ TV R, HEY —/L BAFEE D 7= F KI2iE Multi Ponder
DFIFRER» L EHRT Y Y VB LTTY AL RV W, ZOEPICH, KSHIGICBEE L
T, ZLOBAREDP LT AL 2R TRV WTW3,

ZL T, ARROHMEICIRIWEZ W, FEFOER., ARV —0HERZIEZLD, 2D
BIRE D A WEL BILEH L LT 720,

*5 Dami Choi et al.. On Empirical Comparisons of Optimizers for Deep Learning. 2019.

*6 dr2-exhi (&, ILRKIC & o T 2021 AR E N7z ResNet 15 70 v 7 224 F ¥ Y FILDEF L,

*T 158 # 86 BL 26 77. BERIZ. FIE TR N—R, ZOMMOLEMIE, BHICAH L7 ¥ — AL [k,
*8 https://github.com/TadaoYamaoka/DeepLearningShogi

*9 https://github.com/yaneurao/YaneuraOu

33



oo — 2t REE Vol. 35

—ERY
TR/ OFARBICOVWTIIMED T BE— L3 EABEBICTEITIEENTH D BN IEARIC =

ErBETRERETVEERLL ) LT 2H-LTHS.

WEAEEE (T2 M B BB & ) D AP R 2157, YR B CIIF Ze AR o 1o 3T DR OFHIITRE
FREER b OB L TN Z &3 3o, AEELUIZE S R TH L. £ & HARFHIICE> T
RS, b LR X0 550 &I L7258 3R AR CHIS 3 2 "TRerEn & 5 .

B Az, WEAERERR O R s E ks B X IB oIkIcE L TR Y, BERECTH LN —FoRmmER b1TH T
FFHLESSER 24 TL— |k 2949, NEERETEWTW S, BIAKRBIOEE L V> TS TIERWES 9
Flo, BEERANA— N = THR—ERICBWTHEER & 220, LRI 2017 | Thilen— U = 7 Hi—i
DOF S5 EEE —F A2 M2 BWEZ L GTX1080Ti O —F# Y % floodgate ([T A L7ZE ZAEML— |
4500 BRI L. (b HAA—RHRbDTHY LILH < LTL— ME 4100~4200 F2ETHEDAH W)
SEEITINE ERISZZEEARELTOAM LoD RIS RHNTH 5.

W
M

5

PRFELD PV-MCTS (210 2R = E £ 7 L D& k], 5 45 85— L EREITE
MTRRT T Y XA L7 RERIFI BT 298], 26 46 B — AMEHR P S
32 [EHES = 0 B o — 2 LS AE,  https:/bleud8.hatenablog.com/entry/2022/05/06/145915
ara—2UCB 2EBERERTEET NV, V=7 a s 710 70— g v7 2022
TR @ FHESRER 24 OEFEIIHT,  https:/bleud8.hatenablog.com/entry/2023/03/08/062634

I BT

TR OFHAOM: (GX1080Ti @), https://bleud8.hatenablog.com/entry/2023/03/09/132936

RFEHEH OB

KD ZFAZ D IIVEFEET LT L CGRINFEZIT o 72, REOET VIRERERKETH D Z L1
BENTENZNZE LD 2020, BAICERDSREOEMT — 2 PN LETHDH LB X, FFE—BR
A U745 TRV Y 7 B ORI 7o) BT — 2 & LR D R A BAEIC 5000 / — RERRO B bR
fTo7z. ZFDIZOFHUZ RTX4090 % 2 AN LEEFED PCIZHHT 2 2 & THEM ) Y — 2 D#m & X -
fo. LLZens, WEEEELEEERY A =2 — 20— R U = 7 #— R H T I E 72
RN AEC D2 EOEBIC LV IRE T 25 EEE 2 ICRT 2 LR TE R o7z, ZOREDHTELY KIE
W27 1 BB O B Ot RN T — & LOVERCTE 2dvo Tz, Ju42020 EICBSA L7 &K 7
aYxl NOYUYID 20 TRy VET AL TH->TH | EREOEMT —F TR LRTEH LD LI
B L QN2 7o OAREDET VTR FE L 725 2 I3 FRI L FHEOEEA TH o 72,

LRI OFE K VERZE L, Z0#% O IPCIGPU FE OGN X W EEET L LIZIFFRBEDORS T
HHZLEMRL, RERAFHRALL. LOLARDL, LOBEEIRIIED R BEOLTHEITLE L2
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RBEFELEFLLELI THD. HIZIX0RE O IZEEE T A2 200 & L72DITR LK 250
BELR-S>TND.

TERYV e Y= F207 0y 7 B THRIFEO 1 ATy TORMN 2 W ARE TH TN, £
WA Ty 7 Lo TRPEFERRE L 2o T, BIEDFHEKY Y —ATIZEH &9 1 AT v TN 1%
BACLESZ LI LAtk B B9 70 b KIEZR T AlsfsN A & Bbh s, A%ITF
B0 b LWshhE et T 5.

BPHEEE R OBRFEENE WY ERIZOWTEAN— Ny =7 2 HETRFIEHIGSATRETH H. 2 A |+
HTHHAYELWRY 70 FRIIES DBRERAER P EN NS T N A Z 2 ADREFFATT H5
bRV, bHAAF—LE L THLEFHEEEAHTERTE 20 THNTENTHS.

dishogi ® Y —AZ —FMA L TV A RIZONTa Ay hEANRTHR LW EDELENH - 7-. dishogi (2R
LTI AIRIH 225 @ Contributor T 2. DFEV 74 77 U OFE TR BHEEO—BLEXTH
FAUEEYSICE D . 202 b OREIT 2017 F 4 HIZheE D, FAHICIEARZL Y GREOEE 1T o ok R
% blog IZ BB LARTABIE L TWD. Fo, REZLOE LTE 2020 FFKMKY vy =7 MRLAE
1Z1% AMP (Automatic Mixed Precision) XfIiz i 92 &1C L 0 FZEHFM 2001257 0 — KNy 7 21T
S ) FEREEEY EIF D M RBERELE L0 R PRI~ ER ST BEZTWD, BB
ADIITEE T 0 Y27 MRE o LY, ZFEKY ZETEROHNE N EVICOIREERE LIEHA
LI DBUROA =T Y — 2D dlshogi 3D EFIDNRERETHAD. BFHEDOT A7 7 VHEDH
EREEETFEMOFIEET I ETHRVD, =7 Y —2BR LS I BERTIIRRI b EbRAKICEL
@ Contributor DI TH D Z L Nz THL.

5% .

WHER YA T E= 2 — 2 — N7 = 7 —§kBA#E,  https:/bleud8.hatenablog.com/entry/2022/12/24/142241
#1~ A T e =2 — AREEE N — B T RO AT,
https://bleu48.hatenablog.com/entry/2023/03/07/170532

533 MR = v o — 2 RFHLETFME, https:/bleud8.hatenablog.com/entry/2023/05/05/160055
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RAFH HFH7E-VE

RiEoUE 1 —2FHE

= R U R

W SC33 fR D R F ML, 155 ERREP + R4 NNUE B FE@RI MR — R DoV E 1 —21F#)t
IVOUTY o TA—T 53—V REBEUFDNATVYFRLBOBREICENT, Shixhi
YRN-BEEEADTLLY . — BRERETREARICERASNIRICE. FThABRSH
5EBbhFET,
COMARLEEMDBIETREDERYIMNECETTHRTEZINELSORELARBIMT
T

WCSC33 RO RIEF M. —RFBOME LIS, BEEIS/30)L—)L 2023 TEBELF-1RE
NNUE MRS EERLTOET . BRBISOVTIEHA TBET REBS T EHIMTLT-
DL, FPHEHFRESEEBT -0, HEOPRISIRRBETOFFEFEALEL .

ER/N—KVx7

ZRFBRELURB)—4 TIX. AMD Ryzen Threadripper 3990X Z#ERLELT=, D /\—F
7 FIERR)vR1ELFHEh DO TRERORER /YA ELTRZEFLMN, RFEH
5 3 ELEBL. MERRTLRICHRABNOLOLE>TLVELT,

WCSC33 ITHELVTRIE)—J TIRIFVFFIAZRMRICLTOELEN, DLLELZRFRET
[ Ryzen Threadripper 3990X Z{ T 5 LIXHATICRHTHYELS=,
ZRFPBEERBWL-FRT, SETRB)—J CEAF—LDEVRE—ILUICECETTHI
TEDIMNRERNEE, R — THEB (L Ryzen Threadripper 3990X D{ERAE T 5L
IZEYEL,

SR EUC DL T

RESEH SARHE NNUE B ETER B DSRIEITE AL THYET , L L., $R3E NNUE B Tl B8 B X BE
ICBRISELTVDEShTVET . TOHTTEIRYDBILEBFFEERAELLN BRE
LTI RER D IR D SENEA S LEIE T HIENTEFEATLE,

AR L7=@Y . #R%E NNUE BUEEMRIZRIZS Ll E DAL XE#EEZ TOELEN, XE#RIC
EMANEFHEBI M A ABASh , #R%E NNUE B EHERIMICHELFLMULAINHH LEFRML
= RETT,

36



oo — 2R Vol. 35

EHICDUT

ARDOYPLHEIZERLE-BHOERICHEALTFLE HBIMYEREEZ .

s—book black MEBERZTTMN, EEFEDRKELIE, S/ ADBERTEZDF—LEHERATEEL
RRIZHBYVET TOH. FFEOILBHEERLEL-. COBET, T4—F5—=247
ROPTSAERATIYI)HYFHFICEH TS YOI 8T, s-book black 7 —#
USRI —DORAIEEFLELT=.

AEHOYEBICOVWTIIKEERHRY floodgate DFHESEIC, HENYEBICOLTITE
IZ floodgate DI FEBS EITERLEL R, LHL. BRMICTKEF TITHBOLERH5ER
LIzl EERAFEHATL,

RBRIERE
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Contemporary Computer Shogi (May 2023)

Takenobu Takizawa!

Computer shogi was first developed by the author and a research group in late 1974.

It has been steadily improved by researchers and other programmers using both

traditional means, e.g., game-tree making and pruning methods and opening- and

middle-game databases, and recent means, e.g., deep-learning methods and feedback

from research into tsume-shogi (mating) problems. Its capabilities have now far

exceeded the strength of the top professional players. In this paper, the author

discusses contemporary computer shogi, in particular, how the programs behaved at

the 33rd World Computer Shogi Championship, where 48 teams applied and 46 teams

entered, held in May 2023.

0. Introduction

The 33rd World Computer Shogi Championship
(WCSC) was held in Kawasaki, Japan, May 3-5,
2023. The Champion of the 22nd WCSC, dlshogi
with HEROS won the tournament. The runner-up
was the winner of the 29th championship, YaneuroO.
Third was W@nderER, fourth was Ryfamate, fifth
was Niban Shibori, sixth was Toyoko Shogi, seventh
was Taishogun, and eighth was a newcomer, Astra
Shogi. The finalist in sixth position was a second-
time entrant (WCSC 32nd and 33rd).

Akira Nishio, an executive director and a
professional 7-dan of the Nihon Shogi Renmei (the
Japan Shogi Association, JSA), as well as other
professionals who watched the championship,
commented that the top finalists had already
exceeded 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 33"

I Professor Emeritus, Waseda University

T AGRSE 1202345550007 — LMEHCENIZEHR S | ORI IERZ [FHRULEEAZ O
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World Computer Shogi Championship.

1. 33rd World Computer Shogi Championship

The 33rd World Computer Shogi Championship
was held at the Kawasaki Industrial Promotion Hall
in Kawasaki, Japan, May 3-5, 2023. 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 Third Wave, Qinoa, Axis’s broadcast
of shogi games by Kidachi Ryuu, Takeshi Ito, Go
Yamashita, Takenobu Takizawa, Brewery HFT
Branch, TMOQ, Keiko Suwa, Tsugamachi FEida,
Tokin Idea Company, Komafont, and supported by
the Digital Agency (DA), the Ministry of Economics,
Trade and Industry (METI), Kawasaki City, 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

AFA]Z G TR L TR £9.



oo — 2R Vol. 35

Table 1. Recent Results of the World Computer Shogi Championships
No. Date NurT\l?er of ‘Winner Runner-Up Second Runner-Up Non—.?a}vanese
Participants Participants

23 2013.5.3-5 40(1) Bonanza ponanza GPS 1

24 2014.5.3-5 38 Apery ponanza YSS 1

25 2015.5.3-5 39 ponanza NineDayFever AWAKE 2

26 2016.5.3-5 51 ponanza Gikou taishogun 1

27 2017.5.3-5 50 elmo Ponanza Chainer Gikou 1

28 2018.5.3-5 56 Hefeweizen PAL Apery 2

29 2019.5.3-5 56 YaneuraO Kristallweizen Tanu-king 2

30 2020.5.3-5 canceled

* 2020.5.3-4 39 Suisho Hefeweizen-2020 elmo 0

31 2021.5.3-5 53 elmo PAL Ryfamate 0

32 2022.5.3-5 51 dlshogi with HEROZ Niban Shibori YaneuraO 1

33 2023.5.3-5 46 dlshogi with HEROZ YaneuraO W@nderER 1*

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

Kristallweizen is the successor to Hefeweizen. An asterisk (¥) in the No. column means the World Computer Shogi Online Open Swiss
Tournament, the alternative to the 30th World Computer Shogi Championship that was canceled because of COVID-19. 1* in the Number of
Non-Japanese Participants column means there was one non-Japanese participant and another participant where some non-principle members

were not Japanese.

(NIT-KC), and the Cognitive Science and
Entertainment Research Station of the University of
Electro-Communication (CERS-UEC). For this
championship, 48 teams applied, of which 46
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. Three

newcomers entered, although four had applied.

Two teams applied and returned to the championship.

There were two prizes sponsored by CERS-UEC:
Toyoko Shogi was awarded the newcomer prize, as
it achieved the highest result (it was sixth) among
first- and second-time participants. Ryfamate was
awarded the good idea prize.

There was one foreign team in the tournament:
JHBR, from the Republic of Korea. There had
previously been a couple of teams that applied from
North Korea, but JHBR was the first team that
applied from the Republic of Korea. There was

another team of which some members were from

outside Japan.
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Professional shogi players Akira Nishio 7-dan,
Shota Chida 7-dan, Yuusuke Toyama 6-dan, and
Shinichiro Hattori 6-dan commented on a few games
in the second preliminary contest and almost all the
games in the final to the audience at the tournament
and declared that the top programs among the
finalists had surpassed the top human level five or
more years ago and that their strength continues to

increase.

1.1. First Preliminary Contest

The first preliminary contest was held on the first
day. There were eight Swiss-style games. The
top ten (10) programs joined the second preliminary
contest. Twenty-four (24) programs entered the first
preliminary contest.

As shown in Table 2, two newcomers, Astra Shogi,
with 8 wins and no losses, and Shosuta-kun, with 5
wins and 3 losses, proceeded to the second day.

Other programs that qualified were Nene Shogi (7

wins and 1 loss), ponkotsu, Honey Waffle, Nanoha
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Table 2. The Results of the First Preliminary Contest

No. Program Name 1 2 3 4 5 6 7 8 Pt SO0S SB M

1% Astra Shogi 7+ 18+ b+ 14+ 11+ 2+ 4+ 3+ 8.0 41.0 41.0 31.0
2x  NENE Shogi 13+ 17+ 10+ 11+ 3+ 1- 9+ 6+ 7.0 40.0 32.0 22.0
3*  ponkotsu 22+ 9+ 16+ 4+ 2- 8+ 13+ 1- 6.0 42.0 27.0 18.0
4%  Honey Waffle 12+ 21+ 9+ 3- 7+ 5+ 1- 14+ 6.0 41.0 27.0 18.0
5%  Nanoha 24+ 16+ 1- 10+ 6+ 4- 15+ 12+ 6.0 38.0 24.0 16.0
6x  baron 18+ 7- 14+ 8+ 5- 16+ 10+ 2- 5.0 38.0 20.0 12.0
7* 16 Shiki Iroha K 1- 6+ 24+ 15+ 4- 9- 18+ 20+ 5.0 37.0 18.0 10.0
8%  Shosutakun 9- 22+ 12+ 6- 156+ 3- 17+ 13+ 5.0 35.0 19.0 12.0
9% ichibin 8+ 3- 4- 28+ 26+ 7+ 2- 10+ 5.0 35.0 16.0 11.0
10« Ari shogi 20+ 25+ 2- 5- 12+ 17+ 6- 9- 4.0 37.0 140 7.0
11 Qinoa Shogi 25+ 20+ 17+ 2- 1- 13- 14- 19+ 4.0 36.0 13.0 6.0
12 Tenuki 4- 15+ 8- 26+ 10- 23+ 16+ 5- 4.0 34.0 13.0 7.0
13 Gikou 2- 27- 20+ 22+ 14+ 11+ 3- 8- 4.0 33.0 14.0 7.0
14 GGP 28+ 19+ 6- 1- 13- 21+ 11+ 4- 4.033.0 10.0 6.0

15 JinseiOkuribunt 21+ 12- 19+ 7- 8- 20+ 5- 22+ 4.0 32.0 12.0 6.0
16 Mattari Yuuchan 23+ 5- 3- 27+ 18+ 6- 12- 21+ 4.0 31.0 10.0 6.0
17 Katsudon Shogi 27+ 2- 11- 23+ 19+ 10- 8- 18+ 4.0 30.0 10.0 6.0
18 oki 6- 1- 28+ 21+ 16- 19+ 7-17- 3.032.0 6.0 3.0
19 Genki Morimori 26+ 14— 15- 25+ 17- 18- 23+ 11- 3.0 27.0 8.0 3.0
20 Yamada Shogi 10- 11- 13- 24+ 22+ 15- 28+ 7- 3.0 27.0 6.0 3.0

21 Komaasobi 15- 4- 26+ 18- 27+ 14- 25+ 16- 3.0 27.0 6.0 2.0
22 Bakuretsu Hiroi 3- 8- 23+ 13- 20- 28+ 26+ 15- 3.0 27.0 5.0 2.0
23 Auau Shogi 16— 24+ 22- 17- 25+ 12- 19- 27+ 3.0 26.0 7.0 3.0
24 JHBR b- 23- 7- 20- 28+ 25- 27+ 26+ 3.0 23.0 3.0 1.0

25 Kifuwarabe 11- 10— 27+ 19- 23— 24+ 21- 28+ 3.0 21.0 4.0 1.0
26 narikin shogi 19— 28+ 21- 12- 9- 27+ 22- 24- 2.0 22.0 1.0 0.0
27 Gravit FCM 17- 13+ 25- 16— 21- 26- 24- 23- 1.0 26.0 4.0 0.0
28 Garyu 14- 26- 18- 9- 24- 22- 20- 25- 0.0 26.0 0.0 0.0

*qualified for the second preliminary contest.

(6 wins and 2 losses), baron, 16 Shiki Iroha Mattari Yuuchan, and Katsudon Shogi won four
KIRAMEKI ichibin (5 wins and 3 losses), and games but did not proceed to the second day because
Ari shogi (4 wins and 4 losses). Qinoa Shogi, the SOSs of those programs were shorter.

Tenuki, Gikou, CGP, Jinsei Okuribunt Shippai,
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Table 3. The Results of the Second Preliminary Contest

No. Program Name 1 2 3 4 5 6 7 8 9 Pt SOS SB MD
1% dlshogi w HEROZ 26+ 20+ 19+ 3= 2+ 9+ 10- 4+ 8+ 7.5 45.0 33.0 24.0

2% Ryfamate 5+ 12+ 4+ 15+ 1- 7+ 3+ 10+ 6- 7.0 53.0 39.5 28.0
3* Yaneura0 28+ 8+ 11+ 1= 5+ 16+ 2- 6= 9+ 7.0 45.525.019.0
4* WenderER 22+ 14+ 2- 9- 23+ 5+ 16+ 1- 15+ 6.0 46.0 26.5 17.5
5% Astra Shogi 2- 25+ 22+ 8+ 3- 4- 14+ 16+ 10+ 6.0 46.0 26.0 18.0

6% Toyoko Shogi 23- 10+ 21+ 16- 15= 17+ 7+ 3= 2+ 6.0 44.5 26.0 15.0
7% Niban Shibori 13- 18+ 24+ 12+ 10+ 2- 6- 17+ 11+ 6.0 44.0 26.0 18.0
8% Taishogun 24+ 3- 13+ 5- 19+ 14+ 9+ 11- 1- 5.0 47.5 22.0 14.0
9 Meijin Cobra 21+ 17- 23+ 4+ 11+ 1- 8- 13+ 3- 5.0 46.5 23.0 14.0
10 Lightweight 27+ 6- 17+ 23+ 7- 11+ 1+ 2- 5- 5.0 46.5 21.5 12.0

11 ponkotsu 14+ 22+ 3- 13+ 9- 10- 18+ 8+ 7- 5.0 46.0 23.0 14.0
12 Li 25+ 2- 16+ 7- 14- 15+ 13- 21+ 18+ 5.0 42.5 19.5 12.0
13 ichibin 7+ 19+ 8- 11- 18- 24+ 12+ 9- 16+ 5.0 41.0 22.0 13.0
14 Tid*s's Furibi 11— 4- 28+ 20+ 12+ 8- 5- 19+ 17+ 5.0 39.0 17.0 12.0
15 mazurka 17- 21+ 27+ 2- 6= 12- 22+ 24+ 4- 4.541.013.0 7.0
16 Daigorilla 20+ 26+ 12- 6+ 17+ 3- 4- 5- 13- 4.045.016.0 8.0
17 Novice 15+ 9+ 10- 24+ 16— 6- 20+ 7- 14- 4.0 42.5 16.5 8.5
18 koron 19- 7- 26— 22+ 13+ 23+ 11- 20+ 12- 4.0 38.0 16.0 8.0
19 TMOQ 18+ 13- 1- 26+ 8- 20- 27+ 14- 25+ 4.0 37.5 11.0 5.0
20 AobaZero 16- 1- 25+ 14— 21+ 19+ 17- 18- 28+ 4.0 35.5 11.0 7.0

21 16 Shiki Iroha K 9- 15- 6- 25+ 20~ 27+ 26+ 12- 23+ 4.0 34.5 10.0 5.0
22 Honey Waffle 4- 11- 5- 18- 28+ 25+ 15— 26+ 24+ 4.0 33.5 8.0 5.0

23 NENE Shogi 6+ 27+ 9- 10- 4- 18- 24- 28+ 21- 3.0 35.0 8.0 2.0
24 Ayame 8- 28+ T1- 17- 27+ 13- 23+ 15- 22- 3.0 33.5 5.0 2.0
25 baron 12- 5- 20~ 21- 26+ 22- 28+ 27+ 19- 3.0 31.0 4.0 2.0
26 Ari shogi 1- 16— 18+ 19- 26— 28+ 21- 22- 27- 2.0 32.5 4.0 0.0
27 Nanoha 10- 23- 15— 28+ 24- 21— 19- 25- 26+ 2.0 28.5 2.0 0.0
28 Shosutakun 3- 24- 14- 27- 22- 26- 25- 23- 20- 0.0 33.0 0.0 0.0

*qualified for the final.

1.2 Second Preliminary Contest The top eight programs proceeded to the third day of
The second preliminary contest was held on the the competition.
second day. There were nine Swiss-style games. There were 18 seeded and 10 qualifying programs
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in the second preliminary contest. The candidates
expected to proceed to the final were former finalists
dishogi with HEROZ, Niban-Shibori, YaneuraO,
Meijin Cobra, Li, Lightweight, W@nderER, Tid*s’s
Furibisha Feels too good!, former qualified but not
entered the final Toyoko Shogi, together with one of
qualifying newcomers Astra Shogi.

After the eighth round, Ryfamate, with 7 wins and
1 loss, dlshogi with HEROZ, with 6 wins, 1 loss, and
1 draw, and YaneuraO , with 5 wins, 1 loss and 2
draws, had qualified to proceed. The games in the
ninth round were dlshogi with HEROZ vs.
Taishogun, Ryfamete vs. Toyoko Shogi, YaneuraO
vs. Meijin Cobra, W@ncerER vs. mazurka, Astra
Shogi vs. Lightweight, Niban Shibori vs. ponkotsu.

As shown in Table 3, dishogi with HEROZ,
Toyoko Shogi, YaneuraO, W@nderER, Astra Shogi
and Niban Shibori won, so dIshogi with HEROZ (7
wins, 1 loss, 1 draw), Ryfamate (7 wins 2 losses),
YaneuraO (6 wins 1 loss, 2 draws), W@nderER,
Astra Shogi, and Niban Shibori (each with 6 wins, 3
losses), Toyoko Shogi (5 wins, 2 losses, 2 draws),
and Taishogun (5 wins 4 losses) proceeded to the
final. However, Lightweight, ponkotsu, Li, ichibin,
Tid*s’s Furibisha Feels too good! (5 wins 4 losses)
did not proceed to the final because the SOSs of
those programs were shorter.

If the rules remain unchanged, the 18th and upper

programs will each be seeded for the second

preliminary contest in the 34th WCSC, in 2024.

1.3. The Final
The final was held on the third day. There was a
round robin of eight programs, with each program

playing each other once. The candidates for
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victory were the top three programs of the second
preliminary contest, i.e., dlshogi with HEROZ,
Ryfamate and YaneuraO.

The top three programs each won the first through
fourth games. In the fifth round, W@nderER beat
dlshogi with HEROZ and YaneuraO beat Ryfamete.
W@nderER had been beaten by Niban Shibori in the
third round, so YaneuraO had 5 wins and
W@nderER, dlshogi with HEROZ, and Ryfamate
each had 4 wins 1 loss. In the sixth round, there
were the games YaneuraO vs. dlahogi with HEROZ

and W@nderER vs. Ryfamate.  dlshogi with

HEROZ and W@nderER each won their game. If
W@nderER  won the game vs. YaneuraO,
W@nderER would win the championship. If

YaneuraO won the game, then dlshogi with HEROZ
won the game vs. Ryfamate, dlahogi with HEROZ
would win the championship. If YaneuraO and
Ryfamate each won their game, then YaneuraO
would win the championship. In fact, YaneuraO
and dlshogi with HEROZ each won their game, so
dishogi with HEROZ ended up winning the
championship.

The results of the 33" World Computer Shogi
Championship were dlshogi with HEROZ as the
winner and YaneuraO as the runner-up (each 6 wins
1 loss), W@nderER third (5 wins 2 losses),
Ryfamate fourth (4 wins 3 losses), Niban Shibori
fifth, Toyoko Shogi sixth ( wins 4 losses), Taishogun
seventh (one win 6 losses), and newcomer
Astra Shogi eighth (7 losses). The finalists all
performed at a very high level (Table 4). S8th-
placed Astra Shogi, for example, beat Lightweight,
while Lightweight beat dlshogi with HEROZ in the

second preliminary contest.
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Table 4. The Results of the Final

No. Program Name 1 2
1 dlshogi w HEROZ 7+ b5+
2 Yaneura0 6+ 8+
3 W@nderER 8+ 6+
4 Ryfamate 5+ T+
5 Niban Shibori 4- 1-
6 Toyoko Shogi 2- 3-
7 Taishogun 1- 4-
8 Astra Shogi 3= 2-

2. First player's winning ratio and drawing
ratio, and average number of moves
The first player's winning ratio was usually over
but close to 50%. The highest winning ratio for the
first players was about 68% in 2002, 2013, and 2017.
The lowest was about 32% in 2012. The ratio in
2023 was about 58%. The drawing ratio in recent
years was always over 5%, but the drawing ratio was
less than 1% in 2023.
Table 5 and Figure 1 indicate the winning and
drawing ratios for periods of five years.  For the

five-championship-moving-average, the highest
ratio for the Ist player was 58% (2013-2017 and
2018-2023), while the lowest was 44% (2008-2012).
The highest drawing ratio was 8% (2017-2022),
while the lowest was less than 1% (2013-2017,
2018-2023, etc.). For the total (2002-2023, 8-
team-finals), the first player won 300 times, the
second player won 269 times, while draws occurred
19 times. The first player's winning ratio was about
53% and the drawing ratio about 3%.

Recently, the number of average moves has
increased. Table 6 and Figure 2 indicate the

number of average moves (finals, shogi-counting
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3 4 5 6 1 Pt SB MD
6+ 8+ 3- 2+ 4+ 6.0 17.0 11.0
1+ 5+ 4+ 1- 3+ 6.0 16.0 11.0
- 1+ 1+ 4+ 2- 5.0 140 8.0
8+ 6+ 2- 3- 1- 40 7.0 40
3+ 2- 6- 8 7+ 3.0 6.0 1.0
- 4- 5+ 7+ 8+ 3.0 40 1.0
2- 3- 8+ 6- 5- 1.0 0.0 0.0
4- 1- 7- 5- 6- 0.0 0.0 0.0

moves, or plies). The average moves through 2017
were around 140, but about 181, 190, 175, 189, and
176 moves in 2018, 2019, 2021, 2022, and 2023,

respectively.

3. Computer Shogi in the Near Future
Professional players who watched the 2023
WCSC declared that the top programs had already
gone beyond top professional level. What is more,
it seems highly likely that computer shogi will
continue to grow even stronger.

Most human shogi players do not properly
understand the moves of computer shogi. For the
purpose of watching (and enjoying) a game between
computer shogi programs, computer shogi programs
should disclose why a particular move was chosen,
disclosing the thinking tree behind it, with evaluation.

We seem to be at a stage that is close to solving
shogi, but in truth it will still take a very long time to
provide a complete solution. dIshogi with HEROZ
won two recent championships, using a deep

learning method. The method seemed to work very

well using a very high-grade machine, but the
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method is not perfect as the advance of the winning
ratio is now relatively small. We are lucky to be
able to study computer shogi more and more without

being afraid of solving shogi perfectly.

4. Conclusion and Acknowledgments

Here, we have considered contemporary computer
shogi, in particular, how competitors performed at
the 33rd World Computer Shogi Championship.
The strength of the top programs is clearly stronger
This means that

than that of the top human players.

the stage computer shogi has now reached is able at

Vol. 35

last to show us a new world.

The author is grateful to the GSL-WU for co-
management, to the JSA for its generous assistance,
to Third Wave, Qinoa, Axis’s broadcast of shogi
games by Kidachi Ryuu, Takeshi Ito, Go Yamashita,
Takenobu Takizawa, Brewery HFT Branch, TMOQ,
Keiko Suwa, Tsugamachi Eida, Tokin Idea Company,
Komafont for their financial support, and to the MIC,
MEXT, METI, Kawasaki City, the IPSJ, the JISA,
WU, NIT-KC, and CERS-UEC for their support in
general. The author is also grateful to the members

of the CSA for their kind help.

Table 5 Five championships Ist player's winning ratio and drawing ratio

5 championships through | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2021 | 2022 | 2023
games A 140 | 140 | 140 | 140 | 140 | 140 | 140 | 140 | 140 | 140
#1st-p-wins B 68 | 68 | 69 | 71 | 81 | 75 | 74 | 75 | 74 | 74
#2nd-pwins | C 71 | 71 | 69 | 68 | 58 | 62 | 61 | 58 | 55 | 55
draws D [ T I O T T - A T T
Istpwr. | B(B+C) | 0489 |0.489 |0.500 | 0.511 | 0.583 |0.547 |0.548 | 0.564 | 0.574 | 0.574
draw . D/A__|0.007 | 0.007 | 0.014 | 0.007 | 0.007 | 0.021 | 0.036 | 0.050 | 0.079 | 0.079
Figure 1 Five championsips
1%t Player's winning ratio and drawing ratio
0.7
b /\
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0.4
0.3
0.2
0.1
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0
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Table 6 Average shogi-count moves

year average std. dev. Figure 2 Average shogi-count moves
2013 134.0 31.3 20!
2014 148.0 274
2015 138.6 31.6 S35
2016 131.6 30.6 1200
2017 145.8 32.2 1000
2018 180.8 50.0 800
2019 190.3 58.0 .
2021 175.1 56.4 200
2022 188.5 55.9 0
2023 176,3 60,0 2012 1 2016 018 20 2022 2
Final
5/5/2023
1st player: dlshogi with HEROZ
2nd player: YaneuraO
1.P-2f 2.P-8d 3.P-2¢ 4.P-8e 5.P-9f 6.G-3b 7.S-3h 8.S-7b
9.G-7h  10.P-9d 11.K-6h  12.P-1d 13.P-3f 14.P-8f 15Px8f 16.Rx8f
17.N-3g  18P-7d 19.P-2d 20.Px2d 21.Rx2d 22.P*2c¢ 23.Rx7d 24.S-7c
25.R-7¢  26.R-8b  27.P*8g  28.P-3d 29.R-2¢e 30.S-6d 31.P-4f 32.S-4b
33.P-7f 34P-4d 35.G-4h 36.S-4c 37.S-4g 38.G-5b 39.K-5h  40.N-3c
41.R-2i 42R-7b  43.G-7g 44.P-5d 45P-1f 46.B-3a 47.S-7Th  48.P*7e
49.Px7e  50.Sx7e 51.K-6h  52.B-5¢ 53.G-6f 54.R-8b 55.P*7d  56.S-6d
57.B-9g 58K-4b 59.Bx6d 60.Px6d 61.P-7c+ 62.Nx7c 63.P*7d 64.R-8c
65.Px7c+ 66.Rx7c  67.N-7g  68.P*7f 69.N-8¢ 70.R-7a 71.P*7e  72.P-le
73.P-3e  74Px3e 75Pxle 76.P-3f 77.Sx3f 78P*3d 79.Gx7f 80.P*lh
81.Lxlh  82.P-5¢ 83.K-7g 84.B*5d 85.G-4g 86.P*8d 87.S*8b  88.Bx7f
89.Kx7f 90.G*6e 91.K-7g 92.Rx7e 93.K-6h 94Px8  95.P*7f 96.R-7b
97.Sx9a= 98.P-8f 99.Px8f 100.N*2d 101.S-2e 102.Nx2e 103.P*3c 104.G-3a
105.Rx2e 106.Gx7f 107.P*7g 108.S*7i 109.Kx7i 110.Gx7g 111.R-2h 112.P*8¢g
113.S*8i 114.P*1g 115.Lxlg 116.P*1f 117.S-8b+ 118.R-7f 119.Sx7g 120.Rx7g+
121.P*7h  122.+Rx6g 123.R-6h 124+R-7f 125.G*3b 126.Sx3b 127.Px3b+ 128.Gx3b
129.L*7g 130.+Rx8f 131.P*3c 132.G-2b 133.N*5d 134.K-4c 135.S*3b 136.Kx3c
137.B*4a 138.Gx3b 139.N*4e 140.Px4e 141.Nxde 142.K-2b 143.Bx3b+ 144.Kx3b
145.G*3¢c  146.K-2a 147.Nx5c+ 148.G*2b 149.B*4c 150.N*3b 151.Gx2b 152.Kx2b
153.P*3¢c 154.S*8h 155.K-61 156.B*2e 157.Bx3b+ 158.K-1c 159.G*1d 160.Bx1d
161.+B-3a 162.S*2b 163.Px1d 164.Kxld 165.P*le 166.Kxle 167.B*3g 168.G*2f
169.Bx2f 170.Kx2f 171.R-2h 172.B*2g 173.G*3g 174.K-3e 175.+4Nx5b 176.+R-6f
177.N*6h 178.Sx3a 179.Gx2g 180.G*7i 181.K-51 182.K-4d 183.Sx8h 184.B*le
185.G-2f 186.Px1g+ 187.S*5¢c 188.Kx3c 189.B*4d 190.K-3b 191.+N-4b 192.K-2a
193.+Nx3a 194.K-1b 195.Bxlat+ 196.Kxla 197.L*1c 198.B*1b 199.G*2a resigns
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*2 https://twitter.com/daigog/status/1742824425232507016

*3 https://www.remi-coulom.fr/Bayesian-Elo/

*4 https://www.mail-archive.com/computer-go@computer-go.
org/msg17605.html
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£ 1 gikou2_lc 2% 3300 IKEEDHEDEHE T > I —DFh

7 h—% E%E BayesELO HARE
gps_normal 2150 2683  2008-02-09 225 2014-11-30 £ T
gpsfish_normal_1c 2800 3187 2014-11-30 7» &5 2017-12-11 £T

2.4 bayeselo NDIHEED AN L ERAE

;,E v

bayeselo ¥ FD & 572 sample.pgn 7 7 £ L& {E- T, M 553X
FoE5%awy RTAELTVET, (1] FBLAD L —F 4 > 2 L A, 1L FE, GPW,
sample.pgn 2014 https://ipsj.ixsq.nii.ac.jp/ej/7action=

pages_view_main&active_action=repository_

view_main_item_detail&item_id=106492&item_

[White "gps_1"]
no=1&page_id=13&block_id=8

[Black "Bonanza']

[Result "1/2-1/2"]

1. Nf3 Nf6 1/2-1/2

[White "Bonanza']
[Black "bingo"]
[Result "0-1"]

1. Nf3 Nf6 0-1

[White "gps500"]
[Black "mattari_yuchan_test"]
[Result "1-0"]

1. Nf3 Nf6 1-0

$ ./bayeselo

readpgn sample.pgn

elo

advantage O

drawelo 20

mm

exactdist

offset 3300 gikou2_1c
ratings 100 >resultl100.txt
ratings 50 >result50.txt
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#2 L— %50 ORFHR. TR TEMb. THF. 256
L=t MEE EFEBR PEFER 5EEHBEE (FlE) THFERE (B1E) 256 F&E (Hla)
1800 647 0.534 114.3 0 (0.000) 6 (0.009) 6 (0.009)
1900 1666 0.510 119.1 0 (0.000) 3 (0.001) 10 (0.006)
2000 397 0.513 115.1 1 (0.002) 3 (0.007) 6 (0.015)
2100 569 0.518 117.9 0 (0.000) 1 (0.001) 5 (0.008)
2200 520 0.496 121.8 1 (0.001) 4 (0.007) 3 (0.005)
2300 1033 0.520 130.6 2 (0.001) 1 (0.001) 13 (0.012)
2400 622 0.506 130.9 0 (0.000) 0 (0.000) 4 (0.006)
2500 3037 0.529 133.1 10 (0.003) 10 (0.003) 28 (0.009)
2600 4214 0.513 140.4 35 (0.008) 15 (0.003) 214 (0.050)
2700 2930 0.538 133.4 13 (0.004) 11 (0.003) 97 (0.033)
2800 1847 0.541 132.3 1 (0.000) 2 (0.001) 36 (0.019)
2900 1451 0.514 144.5 8 (0.005) 3 (0.002) 36 (0.024)
3000 4764 0.521 151.4 154 (0.032) 13 (0.002) 264 (0.055)
3100 1881 0.514 146.7 2 (0.006) 9 (0.004) 45 (0.023)
3200 13836 0.535 144.7 65 (0.004) 81 (0.005) 262 (0.018)
3300 3961 0.525 145.4 7 (0.001) 30 (0.007) 0 (0.030)
3400 1086 0.552 154.7 7 (0.006) 25 (0.023) 49 (0.045)
3500 1428 0.561 159.3 22 (0.015) 41 (0.028) 65 (0.045)
3600 1513 0.530 154.8 27 (0.017) 49 (0.032) 60 (0.039)
3700 3142 0.571 156.7 45 (0.014) 82 (0.026) 106 (0.033)
3800 1463 0.553 157.6 7 (0.011) 55 (0.037) 67 (0.045)
3900 3249 0.568 167.0 44 (0.013) 183 (0.056) 195 (0.060)
4000 1863 0.556 167.0 32 (0.017) 99 (0.053) 131 (0.070)
4100 2222 0.566 169.9 38 (0.017) 134 (0.060) 248 (0.111)
4200 1571 0.601 182.0 (0 029) 118 (0.075) 213 (0.135)
4300 332 0.620 183.4 1 (0.033) 23 (0.069) 46 (0.138)
4400 188 0.590 181.5 (o 010) 22 (0.117) 24 (0.127)
4500 5 0.800 231.6 0 (0.000) 0 (0.000) 1 (0.200)
#£3 2008 2 A2 5 2024 £ 3 A 18 HE T BayesELO ® Topl10, 100 Jall E

Wl FE s ak Elo  + — MRE# R HFowy 3%
1 Cinder 4393 96 82 128 89 % 3840 7%
2 SuishoMBS_7950X 4270 72 64 252 90 % 3650 6%
3 NOEL 4265 187 135 192 99 % 3175 1%
4 Aerial 4256 26 26 1093 81 % 3930 7%
5 TKTK333 4253 87 T4 310 95% 3531 3%
6  Suisho3kai_TR3990X 4249 102 86 143 91 % 3683 3%
7 Suisho230730_TR3990X 4235 45 43 347 81% 3881 12 %
8 SuishoWCSOC2020.TR3990X 4235 67 62 210 88% 3692 13 %
9 tanuki-WCSC33.i9-13900KF 4234 47 44 381 85% 3812 10 %
10  Suisho8test_TR3990X 4228 106 93 101 86 % 3685 2%
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#4 120 BayesELO OfmlL— bO—%, 100 FLE

£ Tursrg Elo + — xXfRE& B MHFoPg 5ln
2008 Bonanza 23714 10 10 9898 80 % 2022 0%
2009 GPSShogi-WCSC19 2684 58 52 390 88 % 2196 0%
2010 Gekisashi_Xeon-X5365_8c 2855 14 14 4766 83 % 2507 1%
2011 ponanza-990XEE 2891 29 28 1140 84 % 2503 1%
2012 PonanzaCluster 3080 66 58 371 91 % 2583 0%
2013 ponanza_expt 3156 59 55 262 81 % 2757 0%
2014 AWAKE_i7_5960X_8c 3343 54 49 499 90 % 2829 1%
2015  Gikou-20151122 3503 92 77 234 93 % 2895 1%
2016 SM_newEval_test 3563 8 T4 148 88 % 3085 5%
2017 SM_1.23_ Xeon_E5_2698_v4_ 40c 3787 105 91 105 88 % 3148 4%
2018  999ba 4085 92 83 137 87 % 3455 3%
2019 GD 4188 152 123 110 95 % 3007 4%
2020 NOEL 4281 187 135 192 99 % 3155 1%
2021  Suisho3kai_TR3990X 4269 102 86 143 91 % 3690 3%
2022 TKTK333 4276 87 T4 310 95 % 3525 3%
2023  SuishoMBS_7950X 4424 72 65 252 90 % 3737 6%
2024 Cinder 4550 95 83 128 89 % 3969 7%
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