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Jtf RRHEXT: 77— OB FHHET
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2. BhE
BRFEH AT A NN CPU WYy N/ aTs AEFY 0SS SiE-CSATATTY
Apery F— LA Ubuntu
1. o . L Apery Corei7/5960X 1/8 64GB C++ Bonanza v6
(RBR T ST R PR TR ot ) 4. 04
2. A —pk, T 52 ponanza Xeon/E5-2666 v3 x 4 4/64 16GB x 4 Ubuntu + Win7 C++
32/256
3. T % YSS *1 960GB  Linux C++
32/288
4. &% iR NineDayFever Xeon/E5-2666 v3 2/18 60GB Linux C Bonanza v6
5. BT — A e Xeon/X5690 2/12 48GB Linux C++
8. RN fE— N4S Xeon/E5-2687W 1/16 128GB  Win8.1 C++
9., vaYER, B Selene Corei7/5960X 1/8 32GB Z0fh C++
10. B o— AWAKE Corei7/5960% 1/8 64GB Win8. 1 C++
11.  Team GPS GPS Jeh: LA K, 12/52  132GB  ZHEMERL  C++
12. R HDI Corei7/980X 1/6 6GB Win7 C++
o N o C Bonanza v6 (FF
13, TR R Jr. Corei7/4790 1/4 4GB Win7 3
A B £ fiE D 2x)
FHOHOES o . . C, C++ Bonanza v6,
16. ) 3 KEMIOTbrh =a=magiE) AF—oRyav
XA TTEE$ID I 72DIE mini
C++ 72D X mini.
7. Jl¥m —2 AP FX/8350 1/8 8GB Wins8. 1
Bonanza v6
18.  fhiA F|— FRA AL Corei7/3960XEE 1/6 16GB Win7 C++
19. M Pt bz Corei7/540M 1/2 4GB Linux C++ Bonanza v6
20. X0bh EYOFIERY R Corei7/4900MQ 1/4 8GB Win7 C
21, ARk #hi— GAEIIIIILTY Corei7/5960X 1/8 32GB Win 8.1  C++
CIE, 2WTPBEV— K KEFWIZ T B oA« GARFITIT NS — FHEREE)
22. WEEBTIRZIHNSIZESRE Fo720wHbHoA  Corei?/2.93GHz  2/4 4GB Win7 CH+
23. David Wada (7 X VU %) R 6 Corei7/5960x 1/8 32GB Win7 Java Bonanza v6
25,  HEHh % JPBR-0 Corei7/3. 5GHz 1/4 6GB Linux C+t
26. [UHE A L1 A Corei7/980X 1/6 12GB FreeBSD  C
27 EH E— EABE Corei7/4960HQ 1/4 16GB Mac 0S X Java
C++
8.  Aaw Fn H DL Corei7/36320M 1/4 126B Win8 )
NEIWErAv3
30. tomonobu masumoto =403 Corei7/620M 1/4 4GB Win8. 1 C
AR —FF, K& =5, & ) .
31. \ OEbY Corei7/5960X 1/8 16GB Wins. 1 C++
R ERk
33. KE —H scherzo Coreib/480M 1/2 4GB Win7 C++
34. K& E2Z ZELEW Corei7/4700MQ 1/4 16GB Win8. 1 C, C++
o B Ubuntu, Julia, C/C++
35. A H AR A 7 T Rackspace (10core, 20vcpus)
Mac OS X Bonanza v6
B EEFM AR ¥ v v 3 -
36.  EYATLALER libshogi ~ Xeon/E3-1270 4/16 16GB x 4 Linux )
R NEWxrAv3
IR T A — /) 7 N7
37, K IEA 72 1) Al Corei7/3635QM 1/4 8GB Wing C++
38. F > Ffrpt 7> FfshL Corei? /2 WinServer 2008 C++
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RS VAEY A NN CPU Wy N/ a7 AEY 0S  EFECATAT T
(% 23 [EI=0)
16. AR = Sunfish Corei7/4710MQ 1/4 4GB Linux C++ Bonanza v6
(% 21 [a1&0)
19. IEXVLADETOH IELRx A AMD FX/9590 1/8 16GB Win7 64bit C++
(LLF. w100, fihse)E)
—. KN P& Labyrinthus Corei7/3520M 1/2 8GB Win7 C
—.  Jonathan Huang (7 AU &) =aFoXF Corei5/520M 1/2 8GB Wins. 1 C++
—. I B PV YT E| Corei5/3230M 1/2 4GB Win8. 1 C++ Bonanza v6
—. merom686 @ H i shogi686 Corei7/2670QM 1/4 8GB Win7 C++
- =B A TS5bbN Celeron/N2830 /2 2GB Win8.1 with Bing C#
—. Kk &S nozomi Corei7/4700MQ 1/4 8GB Win8. 1 C++ Bonanza v6
ARt 39 F— A

*1 YSS ZEHM
2 R Ti&: Amazon EC2 c3.8xlarge % 16 & (Xeon E5-2680 v2)
Yels: Amazon EC2 c4. 8xlarge % 16 15 (Xeon E5-2666 v3)
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11.  Team GPS S e S e e S TN O3 PN N 122/ N 2 s N G S koL

13, ZHILEXRY RKBA, LARIE—. AIER JRIE— fBEr, SRR, W8

16.  FHFHGES YA T VAR5 35H SOARTEIE, TRREA . BATT

20, X=0db I e

35, AR M S @Y | ELIVE, BHEMRL, TR, Air

%, éM%%%W%&ﬁ%%vVAX%%vXTAiiﬂ IR . TR, A
R EET 4 — Y 7 by =T
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BOLDHA M ERKRBM (85)
HIA - e A =S

#18[H 52 39 75%
%19 [A] 52 42 81%
#20[H 58 42 72%
#2151 37 73%
% 22 [A] 50 41 82%
#2348 39 81%
#2445 38 84%
% 25 [A] 46 39 85%
XfE R Pk
RAERFEIEESR BED | HHOMIE Nl ES) Al
VA=S/ A NN Bo df P [Fp np pb 11 | FIEOFRH®
HAOUEE (FE/) %] E, £
BFEORNE SN FEEFEP L TAH—T
ZWEIZITY 30 F~40 B
Apery - 600~800 O |10 OOOOOO| »yY—RZTDHZ LT, FHOADIBEDLT
W AED Z L2 BT
Ponanza 208 8MX4 F O O O OO O | NDF JR D=2 | RBELEH#
16 5 GPS HIRFR TJ, BB h % FH& M
YSS 21E 20~40 F 8000 O O O O[O O O
T 2 L1,
NineDayFever ESA 1400 O O O O OO O | 8L B X p 8 RdkE
let=t BTN 300 O O OO O
N4S IR RS 20 FREE 150 O O OO 00| (O] 45wRFROZEH
Selene 2iF  25/40 300 O O 0000
FEARTRE 20~ R =Ny T LY SRR R A &
AWAKE 600~700 O |0 OO |0
FEREE 40~50 HLTOWET,
GPS At A2 700~900 O O O 00O O | BusEWHIHESR
O IR 10~16 FREE 100 O |0 O[O O (O O
SR Jr. 2hE S 14 F 150 O OO0OO|~YyZEyY hFRE—F
KEHH B
IR A O 1O O O O OO | 77A%
VS AE VY
A2
DL 180 O O O O (O O 1O
Fri% 20 T #E 15 F
FACRHAL 21iE, 8~16 F 150 O |10 O |0 O O (O
Ehlzeh ESUA 30 O O O O[O0 O
& O DI 200 O A A | FAIG R D 8 A FIE D HAT D
H O ROMEZT S, s
GAF!I I ANFAR— A 400 O O |10 O |O | (SR-PGLeaf) TRHAMBIH/ T A — % DFE %
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Fo720 B - o
IR O O O 1010 O O | ¥ Z A0 FE
RRSE VY
MR 6 80 O O |10 O O
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BAGTRREIRIER D, BLO | B0 Nia ES Al
A=A N4 Bo df P [Fp |np pb 11 | FIEOFHH
HROES T+ ) ) £i7) &
RABE IR 6~7 F 30 O O S/
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RE
(5153
OEDY 250 O O O OO O | JFREEIEI K 2 #hfift s
scherzo BEE 9, 2iE ? O neural network (2 & % & D %
ZEHEWY BN 8P 10 Bz L
A T AP g, HIF 7 F 10 O |10 Julia 5% E->TET
KKP KPP Z Hifii/\—t% 7 b o CHE LT
libshogi 10 O
EN
7 V) At 2iE 7 FAL 10 O O O O
B M RERETERE, > E WFIEREY T
73 FHAL e ? O O |0 O
BT %
Sunfish EHERE 10~18 F 60~120 O OO0 |0
FAEICE, FORE CIHE 72 & 25 FHE
HEVU LA BN 7T~13 F 20~40 O O O )
<
FYFNGUL &Y T MERT Y DR
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My shogi program Koorogi

Jonathan Huang

It’ s my honor and pleasure to introduce myself and

talk a little bit about my Shogi program “Koorogi”.

I was born in Taipei, Taiwan (BdbH & TT) . After
finishing college study and the compulsory military
service (F£% T4 ) , 1 worked for an electronics
company in Taiwan for a short time. Then at age 25
I came to United States for the study in graduate
school. Since then, I have been lived in US for more
than 20 years (Cupertino, CA). In my career, I did
various software programming jobs with my electrical
and computer engineering background. In year 2013, 1
was layoff and became unemployed. While looking for
a new job, I also got a lot of free time. So I picked
hobby, Chess

up my life-time Computer Chinese

programming, as my pastime.

When I was a college student in Taiwan, I took the
“Artificial Intelligence” course in the junior year
The course required a programming project, and I chose
“Computer Chinese Chess program” as my personal
one—man project. Base on this school project, 1
participated a Computer Chinese Chess competition
(hold by Acer group) in year 1986. My program was in
the final round (the top 8 programs within the 16
programs total) but did not win the final top 3. The
program ran on an 1BM—-compatible 8088 4. 77MHz machine
at that time

After year 1986, even though I like computer Chinese
Chess programming, I have no free time due to military
service, preparing English examines (TOEFL, GRE),
graduate school study, and various full time jobs
Only until the layoff in year 2013 that I have some
more time and can picked up this hobby again

In year 2013 and 2014, I was working on some

programming related to Computer Chinese Chess problem.

In the end of year 2014, I made a trip to Taipei. I
bought an one year round trip ticket, and the return
trip was opened, which means I can stay in Taiwan up
to one year as long as the ticket was effective. I

brought two notebook computers with me. I then lived

30

with my parents in Taipei.

In January 2015, I browsed through Internet and
watched some computer Shogi related video in YouTube,
I asked ZR[f % — & A regarding some
M58 25 [ = o o — SRR
#FHME| . Later on I learned that I can focus on Shogi

==,

logistic questions of

engine development and just using “Shogidokoro” as GUI,
so I decided to participate the 2015 Computer Shogi
competition. The only one developer is me. So,
“koorogi” is my solo “one—man” project.

I don’ t know if the schedule of 3 months (Feb, Mar,
Apr) is short or long for developing a Shogi engine
code. I think it’s enough to make a working version
but not a good one probably. As to the three wins in
the game, I think it’s pure luck, or in other words,
my program has less number of bugs than my opponent
or the bug of my program is less serious than my
opponent. For example, one of the win is due to
opponent’ s timing control problem. Another one is due
to opponent’ s repeating check. As to the 3rd win, I
have no idea because I don’t have enough Shogi
knowledge to make a judgement of why my program wins

Just like my appeal text mentioned, my program
It has the traditional

PVS

“koorogi” has nothing new.

three parts: Move—Generator, search, and
Evaluation function. The algorithms or pseudo codes
are all in “chessprogramming. wikispaces. com”, or in
some public domain web—pages. I spent around half of
the time on debugging and testing. The fine tune part
of evaluation function is tedious especially. In the
future, I think I need to spend more time on “machine
learning” algorithm to make it applied in evaluation.

Other than related board

chess/shogi game

programming, I also spend a lot of my free time on
learning Japanese language (HAEE), and on reading

M f =

also gives myself a chance to

Japanese novels (/). So participating
B o — SRR FAE |
practice my Japanese listening and talking
proficiency. Japan (Tokyo, Kisarazu) is a wonderful

and nice place for a foreigner / tourist like me. By
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the way, Kisarazu (K¥#H:) has an airport (military
air-field) that is mentioned in the [RZEDH AT
A —z b & HEREE by WH: =B, one of my favor—est
novel, When Sakai returned back to Tokyo from Iwo Jima
WS, ANLOER - [FMTEIC, AHOEMA T, F
ZEREHSEFT REMER OO X HITEATEE. ..
BEBROVLEDRE S Z, EIEFEXTLV0DN, R
WMV 207z

Life is short. If you really want to do something,
then just do it. I like computer board game programming,
therefore, I participated [ 25[E[HRa B a—#
FHHCRTFHE .

M55 25 AR =2 o v 2 — SRR FHE ) 25510 T (R -
FAJEIR—)

31
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Contemporary Computer Shogi (May, 2015)

Takenobu Takizawa'

Computer shogi was first developed by the author and the 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.
paper, the author discusses contemporary computer shogi, especially how the programs behaved at the 25th World Computer
Shogi Championship, where 46 teams applied and 39 teams entered, in May, 2015.
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Now, it is close to the top professional player level.
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oooo 2000000000
No. Program Name 1 2 3 4 5 6 7 8 9 Pt SOS SB MD
ponanza 23+ 21+ 8+ 4+ 2- 7+ 3+ 6+ 9+ 8.0 46.0 38.5 30.5
AWAKE 15+ 6+ 7+ 3+ 1+ 4= 8+ 5- 14+ 7.5 51.5 39.0 27.0
NineDayFever 17+ 5+ 11+ 2- 9+ 10+ 1- 13+ 4+ 7.0 51.0 35.5 25.0
Apery 24+ 11+ 12+ 1- 14+ 2= 10+ 7+ 3- 6.5 46.5 24.0 19.0
GPs O O 9+ 3- 10- 18+ 19+ 8- 20+ 2+ 7+ 6.0 45.5 28.5 18.0
o0 20+ 2- 13+ 14+ 10- 12+ 17+ 1- 8+ 6.0 45.5 25.0 17.0
Selene 18+ 10+ 2- 22+ 12+ 1- 9+ 4- 5- 5.0 49.0 21.0 14.0
YSS 22+ 13+ 1- 9- 11+ 5+ 2- 10+ 6- 5.0 48.5 22.0 14.0
oood 5- 17+ 16+ 8+ 3- 13+ 7- 11+ 1- 5.0 48.0 22.0 13.0
N4S 16+ 7- b5+ 15+ 6+ 3- 4- 8- 22+ 5.0 45.522.0 14.0
oood 14+ 4- 3- 16+ 8- 20+ 12+ 9- 15+ 5.0 43.5 20.0 12.0
ooooo 21+ 23+ 4- 19+ 7- 6- 11- 16+ 13+ 5.0 38.5 16.0 11.0
ooo 19+ 8- 6- 21+ 15+ 9- 14+ 3- 12- 4.0 43.0 15.0 8.0
ooood 11- 24+ 17+ 6- 4- 21+ 13- 19+ 2- 4.0 40.0 11.0 7.0
Sunfish 2- 20+ 18+ 10- 13- 16- 23+ 17+ 11- 4.0 37.5 12.0 7.0
oooooo 10- 18- 9- 11- 24+ 15+ 21+ 12- 20+ 4.0 34.0 10.0 6.0
GADO rrrrnInt 3- 9- 14- 24+ 22+ 19+ 6- 15- 23+ 4.0 33.0 7.0 3.0
ooooo 7- 16+ 15- 5- 20- 22+ 19- 23+ 21+ 4.0 32.0 10.0 5.0
ooooo 13- 22+ 20+ 12- 5- 17- 18+ 14- 24+ 4.0 32.0 9.0 5.0
shogi686 6- 15- 19- 23+ 18+ 11- b5- 24+ 16- 3.0 34.0 5.0 1.0
oooog Jr. 12- 1- 24+ 13- 23+ 14- 16- 22+ 18- 3.0 32.0 3.0 1.0
ooe 8- 19- 23+ 7- 17- 18- 24+ 21- 10- 2.0 31.0 1.0 0.0
nozomi 1- 12- 22- 20- 21- 24+ 15- 18- 17- 1.0 33.0 0.0 0.0
oood 4- 14- 21- 17- 16- 23- 22- 20- 19- 0.0 31.5 0.0 0.0
oo oo

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

1 ponanza 5+ 7+ 8+ 6+ 2+ 4+ 3+ 7.021.0 15.5

2 NineDayFever 8+ 5+ 6+ 7+ 1- 3= 4+ 5511.0 7.0

3 AWAKE 6+ 8+ 7+ 4+ 5- 2= 1- 45 8.0 4.0

4 Apery 7+ 6+ 5+ 3- 8+ 1- 2- 4.0 7.0 4.0

5 GPS OO 1- 2- 4- 8+ 3+ 6- 7+ 3.0 5.5 1.0

6 YSS 3- 4- 2- 1- 7+ 5+ 8+ 3.0 4.0 1.0

7 oo 4- 1- 3- 2- 6- 8+ 5- 1.0 0.0 0.0

8 Selene 2- 3- 1- 5- 4- 7- 6- 0.0 0.0 0.0

3. ogdoono

2. 0O0O0O0oOooooad

ooooooo0oooOooOoobOobooobooboooo
0 Bonanza 6.0.00 O O NineDayFeverld O 00 Aperyl U 0O O O
go0o0oD20000020000000 10000000
O0OBonanza 6.0.00 00000000 00O000O00DOO0O
00000000 0OBonanza 6.0.00 00000 miniD OO

gooom

(©2015 Information Processing Society of Japan

59

20120 100001000000 O0O0DO0O0O0OO0
gboooobooobi10co0m2zoe3d3sgo4n00ogn
2000000003010 100020140 300400
ob300000000 40
gbh2030000b000b0b000bO0b0b00ob00o0on
gbooooboooboobobooboboboboon

1000000000 FINALO



oooooooooo
IPSJ SIG Technical Report

gobooooobobobooboooboobobobbooboo
gooooo
goooooooooooooooobobooobooooo
goboobooobobobooboobobbobbooboo
gobooooobobobooboooboobobobbooboo
goooooobobobobooobobobobbooboo
gooooboooboboboboooboobobobbooboo
goooboooboobobooobooboooon 250

4. O0O0O0

goooooobob wiANbDoobooooboobo
gobooobooobooboobooboobooboobon
gobooboooboboboobooboobobooboobob
gobooobooobooboobooboobooboobon
gobooooobooboobooboobooboobooo

00 0000000 0O 00020140000
o0 oboobooOo oboooo oo oooo
gooooiwoo

oo 8,087 (14,997) 2,398 (5,042)
200 21,398 (35,562) 4,790 (10,322)
000 16,045 (17,884) 5,611 (7,055)
oo 1,714 (2,617) 1,584 (2,296)

OOblog OOOOO OO blog OOOO

oo 10,288 (16,079) 2,744 (3,527)
200 13,145 (28,956) 4,020 (5,017)
000 14,189 (32,281) 4,070 (7,196)
oo 2,260 (10,692) 989 (4,479)
CSA 000000 00000 0000000
0000 [0000O0]
oo 2,815 (3,664)
200 3,890  (8,665) 97,592 [17,414]
(102,298 [20,400])
0oQ 3,569  (9,001) 79,320 [14,928]
(100,874 [33,669])
oo 1,180  (2,484)

(CoooooOooooooooooo)

0o0oooooOduo ooog [pooog]

oo 6,650 [17,902]
200 6,355 [19.710]
ooo 6,182 [18,297]

(000000000000000000000,0000
ooooo)

(©2015 Information Processing Society of Japan

60

Vol.2015-GI-34 No.7
2015/7/4

OV o — 2 S Vol. 27

gbooooboooboobobooboboboboob
goboooobooboobobobpoobooonb 2014
gboomoboobooboboboobooobobbooaon
gbooboobooboooDbg
ObOO0O0Oponanza0OOOO0OD0OOO0OODOOODOOODO
gbooboobooobooboboo

oo

gbo2s000000000000000000DODO
gboooobooobooboboobooboboon
gbooodoboooboboboboobooboboon
gbooooboooboobobooboboboboob
goboobooboooboobobooboboboboooo
gbooboobooobooboboboobOoonon 20150 6
gl1goooooobgoon

ooono

1) 00000 O000ooomoon0O oogmvol. 1-260
00000000000 1987-2015.

2) 0000 ooooOo OoOOoOvs.OOOOOOOO
OO0 INHK O OO0 4360 NHK O O O 20140

3 0000mooo0O0nD ocoooUuooo oooo
00000000 U0O0oDooooUooo?2015.
HOD00D0DMOO0DOD0O0O0O0000 200900201000
2011 0,201200May 2013020140 00000000
goooooogo 22-1[P4-1[P6-1[P8-1, 30-1, 32-1,
20090 20100 2011, 2012, 2013, 2014.

5) Takenobu Takizawa, " Computer Shogi Programs Versus
Human Professional Players through 2013" , Game
Programming Workshop 2013, 2013.

6) Takenobu Takizawa: “ Computer Shogi 2012 through
2014” O Game Programming Workshop 2014, 2014.

7) Takenobu Takizawa: “ Contemporary Computer Shogi
(2014)" , Journal of Liberal Arts No.138, Waseda
University, 2015.

8§) 0UUOoDOoOoOoUUOooooOOoUoOoDooooOooo
0000000000000 000o0oo0moooooon
000000000 O00OODoOovol.260No.502014.

9) 0o00oOoooooooooo,
http://www.computer-shogi.org/, 2015.6.1.

oo

02s00000000000000100O0Oooon
OOSunfishOOOD200000000000SeleneC O
OO0 Oponanzal O OAWAKED O OO OO0 OO AWAKED O
O NineDayFever[TJ O O ponanzall O O NineDayFeverd O O
oooooo



goooooooog
IPST SIG Technical Report

ChERORDREMROREID

52,
it QRE=HME el @ W

L
~

oad

L
0D
o119 111

s:bbb e
s

=4
e
BERo,

(L)

OO aAOOOOOsunfish 7800022000
0001000 A00000O0sunfishO0OOOO0OO

0A3300000000000COOO0O0OCO0O0O0 a

gijoobOooooooooooooon

L

il’.l.l!l.l.ll’l

OO AOO0DOOOSelene 20900 AS30000
OO0 2000 Aa000000sSelene000021000
OOSelene00000000O0O0O0O0OOOOOO
OO0 2000 aponanzaOOAWAKEO OO O92000
r2000000000000000O0O0CO
OO0000 aponanzaDlYSSOO OO OO A580000
ooooooooooooooooooboOooooonoo

(©2015 Information Processing Society of Japan

61

Vol.2015-GI-34 No.7
2015/7/4

OB a— 2 ERE Vol. 27

gyl [ e

ey
4

sy o G
SRR DR B

L
Sume,

LUEEEHHLE] e
U | ﬁ Els "
¥/ ¥ ¥ ¥ ¥/| ¥/ ¥ ¥ .2

R : 2015/05/05

Ha 8520 51
B NREN
N ERNEERE

AponanzadYSS 100 A58000

oo

goboooooooogo
OD0O00O aNinebayFeverOponanzaO O OO D02300
U0 A2400330 a2300000000000DO00O0O0O

ineDayFaver
00:18 / 00:02:27
ponanza

HEDENEEEE
¥ | 8%
Eﬁﬁﬁﬂﬁﬁ“ﬂ

8 LRI D
[

QE&

Salake

Cleaa »gz:&»»»»i‘-‘ L

s .
[T I

2% | (4] (a2
00O ANineDayFeverOponanza 2200023000
0009700 A4300000000000000054
OaA77007600000000000OOponanzad OO
ooo
O0D0O00O0O aAWAKED NineDayFever D 0 00256 0 0 O
pooooooooooooo



2015/7/4

Vol.2015-GI-34 No.7

gboooboooooog

oV o — 2 SR Vol 27

IPSJ SIG Technical Report

O O O O O O O O oo
o
OO0OO0000000000000000000000000000000000000000000000000000000000 00O

gbooooboooboobobooboboboboon

gboooomm

O O o O
v O O O O
s o o O O
=S o O O O
b g . O O o O
m m ODOO0OOOOO0000000000000000000000000000000000000000000000000000000000 m M M O M
= [ o o L - M -
O = O O ©
. @ O oo oo oo O oo m M M M m M
g £ 0000000000000000000000000000000000000000000000000000000000000000 = o030
O 5 00 Dooooododoo O OO O O0OO000000000dddooo0DodddoooooDd Oooooood = Soo %o
g o | o o o o o . o o o o o o o o o o o Ty 0o o o -
CCC I L L I L I A L L GO = O
o O O = o s B o
M ] o o O O R O O o < < M o ogo
- e e O - M M O M
- OOoOoOOOO000 OO0O00000000000000000000000 O O O00000ddO0 000 O COoooodd O 000 i 5
- ODOo0oOOOO0000000000000000000000000000000000000000000000000000000000 O e O -
= H ODOO0OOOO0000000000000000000000000000000000000000000000000000000000 O M e M 5
oo
M M O O O O O oo o | o M M M O M
5 < 0000000000ddoooo000ddooooo00dddooooo0dddoooooo0dddooooooddoooooo g 0o o O -
«» O DODO0O0oooooodd D000doood 00000 0000000000000000000000000000000000 0o o O -
RS e Y o e e e e e e o o e s R O
SRR T T T TN TTTTTTTTTTTTTTTTTETE ] M M o~ M
e = .8 2 -
P2 O mjmm O M H: g M
= 000000000000000000000000 000000 2~ & i O
= 00 000 000000000000 000 joood O < 324 o pos
S e e e e o e e S T —1 <
O 0O000,000000000000000000,000000 s L <
5 ; : o5 =J Ca E 0
S e R e o o o s ) o =~
0o & < <« S = luﬂfrv \*M_ (=]
o 4 DO000o0 000000000000000000 0 0000 B :
0 g CS0o00o,000000000000000000,000000 > .W@ ] : : ©
(€< €€ 1<« S . — | =
oo : = S L | w|w ||
- - mn o2 L [ e = e S
o . ©0000S000000000000000000 0000000 O | < = .
o 8 0ooo joood DDDDDDDDDDDDDMDDDDDDDnu O 1mw 4 4 m
5 DOOoOoO-OO0000000O0O000DO0O0O0O00ODO0ODOoood O | O e
M M DDDDDMDDDDDDDDDDDDDDDDDDDDDDDDDD_u - ) L2 = e[ ) M
o 9 o O | O S ) | ]| Q
— O O O O O i o ; £
5 4 000000000ddooooo0dddoooooooddooo § | O =
- O 0OO 0ooooodd 000 00 O 0oood od — <
N O gooooooO0O0ooooooDo00ooooooooooooon O
O 0 €444 4CA€AACqqqIaaaQaQaaaaaaaEeaa<pg ]
]

A AWAKEO NineDayFever 2560000838000

ao

(©2015 Information Processing Society of Japan

62



The 20th Game Programming Workshop 2015
32 2 — 2RI REE Vol. 27

The History of the World Computer Shogi Championship (WCSC)
Takenobu Takizawa
Faculty of Political Science and Economics, Waseda University

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 the strength of the top human players. In
this paper, there will be a brief history of
computer shogi, including the history of
before  the first Computer  Shogi
Championship, an overview of the (World)

Computer Shogi  Championship, and
discussion of some of the remarkable
programs (algorithms) that have been

involved, together with a brief history of
human-computer matches.

1. Introduction

The first computer shogi program was
developed in November 1974 by Takenobu
Takizawa and his research group. The
Computer Shogi Association (CSA) was
jointly established in 1986 by Takizawa and
Yoshiyuki Kotani, Professor Emeritus of the
Tokyo University of Agriculture and
Technology. This organization started
organizing computer shogi tournaments, the
World Computer Shogi Championship
(WCSC), in 1990. Actually, the first through
ninth WCSCs were each called the
“Computer Shogi Championship,” but this
was subsequently changed to the “World
Computer Shogi Championship.” There were
no restrictions on participation and many
foreign programs were entered. All the
championships in this article are described
as WCSCs. The WCSC is supported by the
Japan Shogi Association (JSA) 1)2)3)4)5).

The purposes of the championship are
shown in the Championship Policies
declared on January 23, 2012, although the
purposes have not changed throughout the
history of the tournament:
(1) The WCSC is held for the purpose of
deciding the strongest computer shogi
program at the time, under conditions of fair
and impartial operation.
(2) The CSA imposes no restrictions on the
hardware of any entrant for the WCSC.

Furthermore, any person may enter the
WCSC without restriction.
(3) The CSA maintains interchange among
developers at the WCSC.

2. Overview of the WCSC
21 Results of the World Computer
Shogi Championship

In 1997, when Deep Blue beat Gary
Kasparov, the strongest computer shogi
program was only a little stronger than an
average club player. In 2002, Yoshimasa
Tsuruoka, et al., the developers of a
computer shogi program Gekisashi, installed
their realization probability method and won
the 12th and 15th championships. Gekisashi
was invited to an Amateur Ryu-O tournament
and was 16th, evaluated as close to top
amateur shogi players.

In 2006, Kunihiro Hoki, the developer of
the computer shogi program Bonanza,
installed the "Bonanza Method" and won the
16th championship.  Hoki disclosed the
source code of Bonanza in 2009 and allowed
any participant of the WCSC to include the
code into the participant's own program.
Clearly, Hoki accelerated the progress of
computer shogi very much.

The results of the WCSCs are shown in
Table 2.1.

2.2 Winners

Eleven different programs have won a
tournament. Kanazawa Shogi has won five
times, IS Shogi and Gekisashi four times
each, YSS three times, Bonanza and GPS
Shogi twice each, and Eisei Meijin, Morita
Shogi, Bonkras, Apery, and ponanza once
each.
221 Kanazawa
Kanazawa)

Kanazawa Shogi entered the WCSC 15
times (2nd through 16th WCSCs), won 5
times (3rd through 6th, and 9th WCSCs),
came second 4 times (2nd, 7th, 8th, and 11th
WCSCs), and has gained legendary status in
the WCSC as a result.

Shogi (Shin-ichiro

0 AERSE 2017 — L - TRy 5300 T—0 2 9y 72015 RG] » SIEHLEE A2 0O A 2

"JCEKLTELXT



The 20th Game Programming Workshop 2015

OV o — 2 S Vol. 27

Table 2.1 Results of World Computer Shogi Championship
No. [Date(s) Venue Nurr!bt.er of Winner Second Third
Participants
111990.12.2 TSK 6|Eisei Meijin [Kakinoki Morita
2{1991.12.1 TSK 9[Morita Kiwame Eisei Meijin
3/1992.12.6 TSK 10|Kiwame Kakinoki Morita
411993.12.5 TSK 14|Kiwame Kakinoki Morita
5(1994.124 SGTBH 22|Kiwame Morita YSS
6[/1996.1.20-21 [SGTBH 25|Kanazawa |Kakinoki Morita
7(1997.2.8-9 SGTBH 33]YSS Kanazawa Kakinoki
8[1998.2.12-13 |SGTBH 35]|IS Kanazawa Shotest
9[1999.3.18-19 [SGTBH 40|Kanazawa |YSS Shotest
10/2000.3.8-10 |SGTBH 45]IS YSS Kawabata
1112001.3.10-12 |KAC 55]IS Kanazawa KCC
1212002.5.3-5 KAC 51[Gekisashi _[IS KCC
1312003.5.3-5 KAC 45]IS YSS Gekisashi
1412004.5.2-4 KAC 43|YSS Gekisashi IS
15(2005.5.3-5 KAC 39|Gekisashi  |KCC IS
16/2006.5.3-5 KAC 43|Bonanza YSS KCC
17]2007.5.3-5 KAC 40]YSS Tanase Gekisashi
18]12008.5.3-5 KAC 40|Gekisashi |Tanase Bonanza
19]12009.5.3-5 wu 42|GPS Ootsuki Monju
20{2010.5.2-4 UEC 43|Gekisashi  |Shueso GPS
2112011.5.3-5 wu 37|Bonkras Bonanza Shueso
2212012.5.3-5 UEC 42|GPS Puella alpha Tsutsukana
23|2013.5.3-5 WU 40|(Bonanza ponanza GPS
2412014.5.3-5 KAC 38|Apery ponanza YSS
2512015.5.3-5 KAC 39|ponanza NineDayFever |AWAKE

Kanazawa is the successor of Kiwame.
Puella alpha is the successor of Bonkras.

TSK: Tokyo Shogi Kaikan, SGTBH: Sheraton Grande Tokyo Bay Hotel, KAC: Kazusa
Akademia Center, WU: Waseda University, UEC: The University of Electro—

Communications

2.2.2 Gekisashi (Yoshimasa Tsuruoka,
Daisaku Yokoyama, Takashi Maruyama,
Ryo Takase, Takumi Oouchi)

Gekisashi entered 16 times (10th through
25th), won 4 times (12th, 15th, 18th, and
20th), and came second once (14th).
Member of Akara 2010. Used a
realizationprobability algorithm, the Bonanza
method, a df-pn algorithm.

2.2.3 IS Shogi (Yasushi Tanase, Ayumu
Nagai, Akihiro Kishimoto, Norifumi Goto)

IS Shogi entered 9 times (7th through
15th), won 4 times (8th, 10th, 11th, and 13th),
came second once (12th). IS's main
programmer, Yasushi Tanase rewrote a

64

program (Tanase Shogi) from scratch.
Tanase Shogi entered twice (17th and 18th)
and came second on both occasions.

2.2.4 YSS (Hiroshi Yamashita)

YSS entered 24 times (2nd through 25th)
won three times (7th, 14th, and 17th), came
second 4 times (11th, 12th, 15th, and 18th),
and came 8th or better on every occasion.
Member of Akara 2010. Used a loosely
coupled multi-processor system with parallel
search, the Bonanza method.

2.2.5 Bonanza (Kunihito Hoki)

Bonanza entered 9 times (16th through
24th), won twice (16th and 23rd). Member of
Akara 2010. Used the Bonanza method for
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a huge number of parameters, as well as a
consultation algorithm.

226 GPS Shogi (Tetsuro Tanaka,
Tomoyuki Kaneko, Daigo Moriwaki,
Shunsuke Soeda, Yoshiki Hayashi, Shogo
Takeuchi)

GPS entered 14 times (11th and 13th
through 25th), won twice (19th and 22nd).
Member of Akara 2010. Used a loosely
coupled multi-processor system with parallel
search, the Bonanza method, a realization
probability algorithm, a df-pn algorithm.

2.2.7 Eisei Meijin (Nobuhiro Yoshimura)

Eisei Meijin entered 10 times (1st through
3rd and 8th through 14th) and was the
winner of the first championship. It won the
WCSC once (1st).

2.2.8 Morita Shogi (Kazuro Morita)

Morita Shogi entered 9 times (1st through

9th), won once (2nd), and came second once

(5th WCSC). Morita Shogi was the
strongest program before the CSA began to
manage the WCSC.

Kazuro Morita was an active member of
the CSA. It was sad news when Mr. Morita
passed away in 2012.

2.2.9 Bonkras/Puella alpha (Eiki Ito)

Bonkras (Puella alpha) entered 8 times
(9th, 12th, 15th, and 18th through 22nd), won
once (21st), and came second once (22nd).
Used the Bonanza method. Eiki Ilto made a
program using a field programmable gate
array (FPGA) system "A-Class League Move
#1" and entered twice (18th and 19th).
2.210 Apery (Takuya Hiraoka, Ayumu
Sugita, Shuhei Yamamoto)

Apery entered 4 times (22nd through 25th),
and won once (24th). Used a Stockfish-like
search, the Bonanza method for three-piece
relationships, a magic bitboard.

2.2.11 ponanza (Issei Yamamoto, Akira
Shimoyama)

Ponanza entered 7 times (19th through
25th), won once (25th), and came second
twice (23rd and 24th). Used a magic

bitboard, the Bonanza method. Akira
Shimoyama had previously developed
Blunder. Blunder entered 5 times (19th

through 23rd) and used the Bonanza method
and a df-pn algorithm. Shimoyama joined
the ponanza team in 2014.

2.3 Programs from Outside Japan
Many programs from outside Japan have
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entered the WCSC.
2.3.1 GNU shogi (Matthias Mutz, USA)

GNU shogi was the first foreign entrant to
the WCSC. It entered the WCSC once (5th
WCSC), and came 7th out of 22 entrants.
2.3.2 Shotest (Jeff Rollason, UK)

Shotest entered 12 times (7th through 12th
and 15th through 20th) and came third twice
(8th and 9th).

2.3.3 SPEAR (Reijer Grimbergen,
Netherlands)

SPEAR entered 14 times (7th through
20th) and came 12th twice (17th, among 40
entrants, and 19th, among 42 entrants).
2.3.4 Shogi Gold (Andrew Pearce,
Australia)

Shogi Gold entered once (7th).

2.3.5 KCC Shogi (An KyongNam, et al.,
North Korea)

KCC entered 9 times (9th through 16th and
19th), came second once (15th) and third
three times (11th, 12th, and 16th).

2.3.6 Shocky (Pauli Misikangas, Finland)

Shocky entered 3 times (9th through 11th)
and was once a finalist (10th, where it came
8th among 45 entrants).

2.3.7 Tejin (Tejin Potongan Soft, North
Korea)

Tejin entered once (12th), and came 15th
among 51 entrants.

2.3.8 Inaka Shodan (Till Plewe, Germany)

Inaka Shodan entered twice (14th and
15th).

2.3.9 God Shogi (Larry Tu, Taiwan)

God Shogi entered twice (16th and 17th).
2.3.10 Mumyo (David Wada, USA)

Mumyo entered six times (20th through
25th).

2.3.11 Koorogi (Jonathan Huang, USA)

Koorogi entered once (25th).

the

2.4 Other prominent participants
2.4.1 Kakinoki Shogi (Yoshikazu Kakinoki)

Kakinoki Shogi has entered the WCSC on
all 25 occasions, and came second 4 times
(1st, 3rd, 4th, and 6th WCSCs). Kakinoki
Shogi is the first program that has won and
lost more than 100 times each.

2.4.2 Ootsuki Shogi (Tomoshi Ootsuki,
Natsumaro Kutsuna, Jun Araki)

Ootsuki Shogi entered 12 times (12th
through 23rd) and came second once (19th).
2.4.3 Shueso (Akira Takeuchi)

Shueso entered 7 times (18th through
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24th) and came second once (20th). Used
the Bonanza method for a nonlinear
evaluation function like a function from a
three-layer perceptron in a neural network,
and a df-pn algorithm.

2.4.4 NineDayFever (Yuji Kanazawa)

NineDayFever entered three times (23rd
through 25th),and came second once (25th).
Used the Bonanza method.

2.4.5 Kawabata Shogi (Shoichi Kawabata)

Kawabata Shogi entered 4 times (8th
through 11th) and came third once.

2.4.6 Monju (Takuya Obata)

Monju entered once (19th) and came third
once. Used the Bonanza method. A
consultation algorithm was first implemented
in Monju.

2.4.7 Tsutsukana (Takanori Ichimaru)
Tsutsukana entered five times (20th

through 24th), came third once. Used the

Bonanza method with extension of reduction

of moves.

2.4.8 AWAKE (Ryoichi Kose)

AWAKE entered four times (22nd through
25th) and came third once.

2.4.9 Maruyama Shogi (Toru Maruyama)

Maruyama Shogi entered 11 times (6th
through 16th). It won the 1057-move (ply)
game (the opponent’s machine stopped after
the 1057th move) at the second preliminary
contest of the 15th WCSC.

Maruyama Shogi played in a very special
way (the goal is a perpetual loop and thus a
draw) against the opponent. The opponent
program refused the perpetual position and
played through the 1057th move, but it went
down after that move.

2.4.10 Inaniwa Shogi (Taketo Konno)

Inaniwa Shogi entered once (20th) and
came 26th among 43 entrants. Inaniwa
Shogi beat ponanza and Tsutsukana in the
first preliminary contest and beat Shueso in
the second preliminary contest of the 20th
WCSC.

Inaniwa Shogi played in a more accurate
way than Maruyama Shogi. The goal is a
perpetual loop and a draw or a win by forcing
the opponent to run out of time. Inaniwa
Shogi got five wins and five draws in 16
games.

2.4.11 Shibaura Shogi/Shibaura Shogi Jr.
(Harukazu lgarashi, et al.)

Shibaura Shogi entered three times (20th

through 22nd). Shibaura Shogi Jr. entered
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three times (23rd through 25th). Both
programs used the Bonanza method.
Shibaura Shogi Jr. tried to make opening
books (Joseki) from scratch.

2.4.12 Selene (Masahiko Saikaishi)

Selene entered four times (22nd through
25th). Selene managed to win by
declaration in the second preliminary contest
of the 25th WCSC.

2.5 Tournament Procedures and Pairing
Methods
2.5.1 1st through 5th WCSCs

All games were played one day each. A
round-robin system was used in the 1st and
2nd WCSCs and the Swiss pairing method in
the 3rd through 5th WCSCs. The pairing
program was called “suisui,” developed by
Sadayuki Urabe. He kindly let us use his
program at three WCSCs.

2.5.2 6th through 9th WCSCs

There were two-day tournaments for the
6th and 7th WCSCs. Because entrants
wanted to play head-to-head games to
decide the champion, the CSA decided to
have a round-robin final with a preliminary
contest. The top three teams at the
previous tournament were seeded into the
final on the second day; the others entered
the preliminary contest on the first day. The
top five programs proceeded to the final. A
7-round Swiss pairing method was used for
the preliminary contest. Yoshikazu Kakinoki
developed the pairing program. We used
just the Swiss method for the preliminary
contest at the 6th WCSC, but we used an
accelerated Swiss (2nd through one round
before the last round, supposing the
higher-seeded programs win) for the
preliminary contest at the 7th WCSC.

The CSA divided non-finalists into two
groups and separated the contest into two
preliminary contests (upper and lower
contests, decided by the order of the results
of the previous WCSC) at the 8th WCSC.
Four teams from the upper and one team
from the lower preliminary contests
proceeded to the final. The accelerated
Swiss was used in both contests.

The CSA then installed a two-step
preliminary contest in the 9th WCSC. Both
contests were carried out on one day.
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Table 2.2 Tournament Procedures and Pairing Methods

First (Lower) Preliminary Second (, Higher, or only) Preliminary Final
Contest Contest

No. ;::ilcipants II\P/I::IPTOgd Rounds PartiCipantslll\DAZI;:fd Rounds _?_:Z:\Zd Participants ;:;?fd Rounds ?::riesd Participants
1 6(2) RR 5 6(2)
2 9(1) RR 8 9(1)
3 10(1) S 7 10(1)
4 14(1) S 7 14(1)
5 22 S 7 22
6 25(1) S 7 22(D|RR 7 3 8
7 33(1) ms 7 30(D)|RR 7 3 8
8 35|Ms 7 16Ms 7 16 16]RR 7 3 8
9 40]ms 5 22|ms 7 15 20|RR 7 3 8
10 45|Ms 7 26]mMs 9 16 24]RR 7 3 8
11 55|MS 7 36]mMs 9 16 24]RR 9 3 10
12 51(1)|ms 7 32(Dms 9 16 24|RR 7 3 8
13 45[Ms 7 26]Ms 9 16 24]RR 7 3 8
14 43()[Ms 7 24|mMs 9 16 24|RR 7 3 8
15 39|ms 7 22|mMs 9 14 24]RR 7 3 8
16 43()[Ms 7 24(D|ms 9 16 24]RR 7 3 8
17 40]As4 7 22|As4 9 15 24]RR 7 3 8
18 40(1)|As3 7 22(1)]As3 9 15 24|RR 7 3 8
19 42|As3 7 24]AS3 9 15 24]RR 7 3 8
20 43(1)|As3 7 26(1)]|As3 9 14 24]RR 7 3 8
21 37]As3 7 20]As3 9 14 24]RR 7 3 8
22 42(1)|As3 7 26(1)]|As3 9 16 24]RR 7 0 8
23 40(1)|As3 7 24(D]As3 9 16 24]RR 7 0 3
24 38]AS3 7 22|AS3 9 16 24]RR 7 0 8
25 39]As3 7 24]As3 9 15 24]RR 7 0 3

Number of participants includes number of invited participants. Number in parentheses shows number of invited participants.
RR: round robin, S: perfect Swiss, MS: modified Swiss (=accelerated Swiss)
AS4: perfect Swiss (first round), perfect Swiss (supposing the higher-seeded teams win, second round), modified Swiss (third and

fourth rounds), perfect Swiss (fifth round and thereafter).

AS3: perfect Swiss (first round), perfect Swiss (supposing the higher-seeded teams win, second round), modified Swiss (third round),

perfect Swiss (fourth round and thereafter).

There were 15 second preliminary contest
seeded teams. There were only five games
in the first preliminary contest and five teams
proceeded to the second preliminary contest.
There were seven games in the second
preliminary  contest. We used the
accelerated Swiss (supposing higher-seeded
programs win in the 2nd round and draw 3rd
through one round before the last round) for
both preliminary contests,

2.5.3 10th through 21st WCSCs

These were three-day tournaments. The
top three teams in the previous tournaments
were each seeded to the final on the third
day; usually, the fourth through 19th teams
were seeded into the second preliminary
contest on the second day.

There were 7 games in the first preliminary
contests, 9 games in the second preliminary
contests. There were 8 teams (10 teams at
the 11th) including three seeded into the final
and 24 teams in the second preliminary
contests of the 10th through 21st WCSCs.
We used 7-round accelerated Swiss pairing
methods in the first preliminary contests and
9-round accelerated Swiss pairing methods
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in the second preliminary contests.

A modified accelerated Swiss pairing
method was used at the 17th through 21st
WCSCs.

Takenobu Takizawa modified Kakinoki’'s
program and used Takizawa’s program at the
11th through 21st WCSCs. Takizawa’s
program has been used for a number of
Computer Go tournaments, too.

2.5.4 22nd through 25th WCSCs

Tsuyoshi Yamada, who had developed and
managed the match-making server,
developed and installed a pairing method
into the server at the 22nd WCSC. The
algorithm is the same as in Takizawa’'s
program. Yamada's program was used for
the 22nd through 25th WCSCs.

There were no final seeds and 16 second
preliminary contest seeds at the 22nd
through 25th WCSCs.

The tournament procedures and
pairing methods are shown in Table 2.2.

the

2.6 Stats of the WCSCs
Number of participation, number of wins,
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Table 2.3 WCSC stats

(1) Number of Participation (20 or more)

Name #Participation
1 Kakinoki Shogi 25
2 YSS 24
3 Garyu 20
3 Yamada Shogi 20

(2) Number of Wins (100 or more)

Name #Participation
1 Kakinoki Shogi 25
2 YSS 24
3 Gekisashi 16
4 GPS Shogi 14

#Wins #lLosses #Draws #Games Win Ratio

(3) Number or Losses (100 or more)

Name #Participation
1 Yamada shogi 20
2 Kakinoki Shogi 25
3 scherzo 17
4 Garyu 20
5 YSS 24

(4) Number of draws (5 or more)

Name #Participation
1 HIT Shogi 8
2 Yano Shogi 12
2 Narikin Shogi 15
2 Inoue shogi 3
5 Yamada Shogi 20
5 Dragon’s Egg 16
5 Tsubakihara Shogi 15
5 Nazo teki Denki 11
5 Inaiwa Shogi 1

(5) Number of Games (150 or more)

Name #Participation
1 Kakinoki Shogi 25
2 YSS 24
3 Yamada Shogi 20
4 Gekisashi 16
5 Garyu 20
6 Dragon’s Egg 16
7 scherzo 17
8 GPS Shogi 14
9 Mattari Yuchan 13

(6) Win Ratio (Best 10. 50 or more
Name #Participation
*  Tanase Shogi
*  Monju
1 IS Shogi
2 KCC Shogi
3 Morita Shogi
4 ponanza
5 NineDayFever
6 Bonanza
7 Gekisashi
8 Kanazawa Shogi
9 Puella Alpha
10 Apery

—_ -
OO OOOWWNO©OO =N

161 108 2 271 0.599

152 102 3 257 0.598

67 104 4 175 0.392

87 111 5 203 0.439

#Wins #lLosses #Draws #Games Win Ratio

161 108 2 271 0.599

152 102 3 257 0.598

133 59 3 195 0.693

101 66 0 167 0.605

#Wins #lLosses #Draws #Games Win Ratio

87 111 5 203 0.439

161 108 2 271 0.599

61 107 3 171 0.363

67 104 4 175 0.392

152 102 3 257 0.598

#Wins #Losses #Draws #Games Win Ratio

20 50 7 77 0.286

61 63 6 130 0.492

38 61 6 105 0.384

2 11 6 19 0.154

87 111 5 203 0.439

87 80 5 172 0.521

26 72 5 103 0.265

47 60 5 112 0.439

5 6 5 16 0.455

#Wins #Losses #Draws #Games Win Ratio

161 108 2 271 0.599

152 102 3 257 0.598

87 111 5 203 0.439

133 59 3 195 0.693

67 104 4 175 0.392

87 80 5 172 0.521

61 107 3 171 0.363

101 66 0 167 0.605

67 93 3 163 0.419
games (*x shows less than 50 games))

#Wins #lLosses #Draws #Games Win Ratio

27 3 0 30 0.900

18 5 0 23 0.783

63 18 0 81 0.778

89 29 4 122 0.754

48 19 2 69 0.7164

73 29 1 103 0.7157

38 16 1 55 0.704

82 35 0 117 0.701

133 59 3 195 0.693

89 41 2 132 0.685

62 35 2 99 0.639

38 23 3 64 0.623

Win ratio is (number of wins)/(sum of numbers of wins and losses)
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Draw Ratio
0.007
0.012
0.023
0.025

Ratio
0.007
0.012
0.015
0.000

Draw

Ratio
0.025
0.007
0.018
0.023
0.012

Draw

Ratio
0.091
0.046
0.057
0.316
0.025
0.029
0.049
0.045
0.313

Draw

Ratio
0.007
0.012
0.025
0.015
0.023
0.029
0.018
0.000
0.018

Draw

Ratio
0.000
0.000
0.000
0.033
0.029
0.010
0.018
0.000
0.015
0.015
0.020
0.047

Draw
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Table 2.3 WCSC stats (continued)

(7) Draw Ratio (Highest 10. 50 or more games (* shows less than 50 games))

Name #Participation
* Inoue Shogi 3 2
* Inaniwa Shogi 1 5
1 HIT Shogi 8 20
2 Hakusha Shogi 9 23
3 Narikin Shogi 15 38
4 Tsubakihara Shogi 15 26
5 Apery 4 38
6 Yano Shogi 12 61
7 Nazoteki Denki 11 47
8 Sexy Aichan 14 40
9 Hyper Shogi 11 54
9 Daemon Shogi 8 19

#Wins #Losses #Draws #Games Win Ratio Draw Ratio

11 6 19 0.154 0.316

6 5 16 0.455 0.313
50 7 717 0.286 0.091
36 4 63 0.390 0.063
61 6 105 0.384 0.057
72 5 103 0.265 0.049
23 3 64 0.623 0.047
63 6 130 0.492 0.046
60 5 112 0.439 0.045
65 4 109 0.381 0.037
54 4 112 0.500 0.036
35 2 56 0.352 0.036

Draw ratio is (number of draws)/(number of games)

win ratio and other stats are shown in Tables
2.3(1) through 2.3(7).

3. The Art of Computer Shogi

Computer Shogi uses an alpha-beta tree
pruning method with some ideas from
computer chess and other completely new
shogi-based ideas.

3.1 Basic Technology
Many computer shogi programs use PVS

(principal variation search), quiescence
search, aspiration search, null move
(forward) pruning, futility pruning, killer
heuristic, history heuristic, iterative

deepening, transposition hash tables, and
singular extension, adopted from chess
programs.

3.2 Realization Probability Algorithm

Before playing, professional players’
moves are collected and categorized, then
probabilities calculated, such as recapturing
or capturing and gaining material, promoting
a rook and gaining material, checking and
gaining material, and so on. When playing,
the programmer must evaluate the nodes if
the probability (multiplied) is less than the
threshold; otherwise, he or she must search
more deeply.

Yoshimasa Tsuruoka proposed this
algorithm in 2002 and implemented it in the
shogi program Gekisashi, winning the
championships in 2002, 2005, 2008, and
2010.
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3.3 Bonanza Method

Before playing, the programmer gathers
professional players’ move records in the
form of textbooks. The subsequent steps are
as follows: Prepare a linear evaluation
function and decide the initial coefficients of

the function. Give many positions and find
the best move for each, then compare it with
the move in the textbooks. Count the number
of moves for which the program moves and
the textbook moves are identical and
calculate the ratio of identical moves. If the
ratio is high, then the coefficients are
probably right, but if the ratio is low, then the
coefficients are probably wrong. To adjust the
coefficients, a numerical iterative method
such as that used to solve partial differential
equations is used. When playing, the
program just uses the evaluation function.

Kunihito Hoki proposed this algorithm in
2006 and implemented it in the shogi
program Bonanza, winning the
championships in 2006 and 2013.

By 2006, about thirty thousand coefficients
had been adjusted. Now, more than forty
million coefficients have been adjusted and
this method has been further extended to
nonlinear evaluation functions.

3.4 Other Ideas
3.4.1 Consultation Algorithm

A consultation algorithm was first
implemented in Monju in 2009 by Takuya
Obata, as follows: Give the root position to
independent computers and receive the best
move each (voting phase), and then decide
the move by a given algorithm, such as move
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with the best score, or just by majority
(decision phase).

3.4.2 Loosely Coupled Multi-Processor
System with Parallel Search

The first computer shogi program using a
multi-processor system was Super Shogi, by
Hisayasu Kuroda, in 1997. This was an
eight-computer system.

The first computer shogi using a loosely
coupled multi-processor system with parallel
search was GPS Shogi by Tetsuro Tanaka,
Tomoyuki Kaneko, et al., in 2000. This
system used 320 processors (666 cores).

GPS Shogi won the 22nd WCSC in 2012
and won against Miura 9-dan in the second
Den-0O-Sen, in 2013, using such a system.
3.4.3 Df-pn (depth-first proof number
search) Algorithm

This derives from studying tsume-shogi
(mating) problems. Unlike the case of chess,
the number of possible moves in the
endgame of shogi is the same as the number
of possible moves in the middle game, so a
good algorithm for searching and/or tree is
needed for solving tsume-shogi problems.
Ayumu Nagai proposed this algorithm and
implemented it in a tsume-shogi solver,
succeeding in solving many problems.

4. Conclusion

The top computer shogi programs have
already come close to the top human-player
level. Yoshiharu Habu Meijin predicted about
ten years ago that the top programs would be
close to the top human-player level in ten
years. His words were prophetic. Many
professional players understand how strong
top computer programs have become, as do
many other people after watching the recent
championship.

Computer shogi programs have become
the helpful partners of professional players,
who now use computer shogi for verifying
their studies, for example. Daisuke
Nakagawa 8-dan observed the 18th WCSC
and also the exhibition between Tanase
Shogi (the runner-up) and top amateur player
Yukio Kato. Tanase Shogi won the game.
Nakagawa studied this game and won his
next three professional games, including the
one versus Akira Watanabe.

Toshiyuki ~ Moriuchi

9-dan studied

10

ponanza's moves and used them at the
Meijin match versus Yoshiharu Habu in 2013,
winning the game and the match.

Professional players now make a careful
study of moves such as GPS's attacking
move against Miura 9-dan and YSS's king
move against Toyoshima 7-dan.

The human chess game is still active, but
computer chess programs are now stronger
than the strongest human player. The
relation between human shogi players and
computer shogi programs will be the same as
that between human chess players and
computer chess programs in five years' time.
But problems remain. Among them, for
example, many of the winning ways of shogi
are still to be solved.
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