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1 1EFREA
1.1 EHEl¥k

=1

B Board

g Launcher.jar 2019/8/31 07:4z xecutable Jar File

Figure 1: Client #3458

Board : ERVRVEREACHRIERNIECESR
Library : i#EkRIER T0E

LocalServer : iRy Zsith{El AR 2%

Search : Al 12(#¥%

Setting : MR EACLRIE « EREIRELALTRE
« WebServer : fAEIEZE

* Launcher.jar : Client ZsB&




2 RIS E
STRIRIEIEE 2% » ARElEFHITIER -

2.1 Java

12X AH Java IZEMA > FLERMITREE JVM » FRUASHATRLE jre/jdk o LA T4E
Windows #1 Ubuntu %28 java 8 64-bit B9757% ©

[ 8 HAZRBEEIT Java KA Java 8 64-bit o ]

2.1.1 Windows
FERETHILZE jre (THE@EEL) o

2.1.2 macO0S
FEX Terminal AL TIES (FEELXZRE Homebrew)

brew tap adoptopenjdk/openjdk
brew install -cask adoptopenjdk8

2.1.3 Ubuntu
RBHEL Terminal BIAMTIES

sudo apt-get update
sudo apt-get install openjdk-8-jdk

2.2 Browser
#:&#FA Google Chrome BIE2S -

2.2.1 Windows / macOS
FIEMTHILZE google chrome BIER (FEH EH@EEL) o

2.2.2 Ubuntu
BAEX Terminal AU TS

wget https://dl.google.com/linux/direct/google-chrome-stable
_current_amd64.deb

sudo dpkg -i google-chrome-stable_current_amd64.deb



https://java.com/zh_TW/download/
https://brew.sh/index_zh-tw
https://www.google.com/intl/zh-TW/chrome/

3 BBABHR

20K User Interface 3% GUI (Graphical User Interface) #1 CLI
(Command-Line Interface) M&E » U TR RN BRENFERAR c 590 > 7£ Windows
Ubuntu LA AEER

E# Ubuntu BHERFEE > FRAEEE THITER -

cd <the_path_to_ubuntu>
chmod a=rwx -R ubuntu/

3.1 GUI
BIEX Terminal AL TIES

Windows / Ubuntu

cd <the_path_to_Launcher.jar>

java -jar Launcher.jar

# or use ‘javaw’ if you don’t want a command prompt window to appear
javaw -jar Launcher.jar

SEA - MBRERITRNG R » WA EAGEMREEGRE macOS EEREMES -

A D MREREEAER GUI ENFERIZT - FEEERA CLIEINHR -

|

macOS FIFEB IR
o RiBIREERIEITH
1. AI2E TR B R#HAIFHEEZER Mac App
2. AFFFRAERE

# turn off
sudo spctl -master-disable
# turn on
sudo spctl -master-enable

. #ATFEUEZE (Unable to access jarfile Launcher.jar) :
4% java STREXFAMEREIR

- Java B :
/Library/Java/JavaVirtualMachines/openjdk-???.jdk/
Contents/Home/bin/java

- AI2% Ef Mac EBY TR (RIFRTE



https://support.apple.com/zh-tw/guide/mac-help/mh40616/mac
https://support.apple.com/zh-tw/guide/mac-help/mh32356/mac

macOS RIFE@EIRIAR T

- BIRERTIERRES
BESTHRBPAE > 2% Eik Mac £BY TRANIE) RIFHRE > MRE » Al
PNA G5 S B Bk R BA RS A A

3.2 CLI
BAEX Terminal AL TES

Windows / Ubuntu

cd <the_path_to_Launcher.jar>
java -jar Launcher.jar -cli



https://support.apple.com/zh-tw/guide/mac-help/mh11783/mac

4 BEENEEE
HEE 48 Figure P MR EESSHNBLATRES -

|£| Launcher Ver.5.4.3 - O *

Game Room Other List

{EEE : EinSteinChess v EEEMEA - Verl3.l B - Ver543
WESE - |al SHESIERS © Absolute ~
B ;123 OB - 240 (seq)

EBER: @&  OWLE BFHIERE 0

BEEDN: OBE  ONE FiflE  SFHA: |0

g% : O OF:3 ORWEBE EERH: 2

EFER: OA OF# BEAN : |5

MwmeEE : Ot @i OE O= Ox% HEFHE: |6
MmEF - OREtE @i OE O= O WXRAH: |2 v

FEEE . OBEE ®EE O BEHE : | EHELE v

SFTE . OBEE OEE OF =5 BEEE =
EBEED OIhFEE @ EHyE AIEEE - \EinSteinChess\windows\test.exe EE
Server [P : 120.126.151.213 AIZE -

Figure 2: GUI Client 2 E B

- PSESR (Game Type) ! L FEEXEZ NS > AT AR ILEIRREZFRRVERLE
Al o

« 1R5% (Account) : ZiXKIRSE » EEEEREHE © guest 1RIEA a0 = 22000 ©
« ZZHE (Password) : TtREHS o guest IRIFAVETFEF 2 123 o
- ER$ERI (Room Type) : TRALUEREERIT—HREXHEITIIHE S MEEFR o

- —#& (General) : ZTRBETTHRIE > %%ﬁ%?*ﬂ*ﬁ‘t o
- LEZE (Contest) : 2NLLE » EMEMTRIETLLENHES o

« BENER (Start Mode) : IiFKIEZEZLIREENHMEENEITHER,

- B (Open) : BIZEREEMEREMA -
- MNE (Enter) : MMAEhEREFRRIZRER -
- 73l (Local Server) @ AIEVEREAMEARES > MIERIR{AEARES

- B3 (MidBoard) : HFERANIIRETEBVIGEERIRRE o

6



- 2 (Yes) : BEEE#IYAREEH Server SHEIR E H P BEGRLCE » URENE
MBI THEE o
- & (No) : BN VR8I A TERAIIARE M » B Server ntg( o
- BEIERME (Custom) : BEEVIREE AL EREHAIFAIEREZE - iR A BRI
ISR R EREITHEET -
« #EIFER (Connect Mode) : $5 Client iHEAFZ X HEIZIFE ©

- Al : FREZERAGDRE °
- F&) (Human) : RMEAER > EFFHETTHEH - EEHEEEFHER > T
—HiEEFEEEBEEY R RTLL Abort ~ Undo ©

« ¥1YRBEE (Initial Color) : TR AILUEIEE CHVIIREER c EMKEFEIEZEEHaERH
BERBRIZEMEER o
BEt% (Random) : ITRIHEEGEIEH Server BI%IETE o
- #I (Red) : IIRPUHEERIGREALE o
- BZ (Blue) : IRHIHEERR R EAER o
- & (Yellow) : IIRPIHEEEFRESER o
- 4% (Green) : IIRPIHEEBIEREAKZE o
« ¥IMBS%F (Initial First) . HEAEERNRETVREFEECNSRTE » TRZEAFE
BRI KFERTT T o
FEt% (Random) : FcFEEGIEH Server BEISIEE ©
- #I (Red) : EFEEEIGRTEALE ©
- B (Blue) : AFEEEBRTEAER o
- = (Yellow) : TFEEERHRESRE °
- %% (Green) . TFEEBRRESHER ©
+ BEfa3ZHA (Color Change Mode) : HFEEXNMRREF— B2 B IRNEEL S
AYEL o
- BEi% (Random) : TR HBEIEEBIHEER o
- EIZE (Fixed) : StRMBIHEEEISKIBYIIABERTE ©
- A (Fair) : IRWAEHEEEMNITRIEFKEBA TR E (B RKF I o
« %£F X (Fist Change Mode) : HRAEERWIKREF—RAZEBMRNLEF IR
B > Wit FEAYRHRFRA TH o
- BE#% (Random) : I Server BEt&ISE S FEER
- EIE (Fixed) : FEEBKBYBLFEEBME °
- IR (Cycle) : BB F R TRIEALFEER o

« BEBE (Borad Mode) : JREIAHFHIEK A ©

- IR BE (Custom) : AFRE B SHEHFHINERUE -
- BBt 8 (Random) : HFLAREHE B ¥ 1875 UMK -



« Server IP : Ei#E1EM Server IP o F8582120.126.151.213 ¢

* sHRFETL (Timer Mode) : #§% REVEHRFETVR GER » HEREREV RG] « BF
HIRF MR FHLARAL -

- None ! FEERERT] - 1A H LR R EITIRS -
- Custom : HITXBHREWHIRF - EFFIRMHE « RFHA -

« BFHIBFRE (One Ply Time) : IiRXKIBERE (BN EHRERE) ARz® > BATE
M BE R o

o #FHMH (Ply Share) : TEfREA » IIRBBETEF o
« EERE (Repeat Times) : LERAEHENHTFE -

« Z&MEA/)\ (Board Size) : IEEMHEERZR o HI0 | HEERS 5> HBRISSEKSH
K\ o

« fHFEE (Number Of Pieces) : BtR ] LUEMIIHFEE o
« IR AE (Number Of Player) : BB ERH A 2 o
« BLEMER (Random Mode) : EERBRFEHAR °

- RIRALE . HRMESEERR T

- FEALH . BRANFREERTFREMER -

- BERFELE  EAMAIET - EEETRAIUB S FHRAR TR
- BLEET I WARFTHASAEE T, ARMIRHERR TR -

- BMEIRIE (Board Path) : Efx PR (IEE “EZERE" BIAMKT > Client IR B
BENPEEIES  MEXEFARESE (FEEREm -

i EREHBE -

Al B%1€ (AI Path) : Client in @ I IEEREEAENE N FHIETL » WLAERBERPIEENE
EREEITIER -

B EREHRE -




41 BRE

MERREESTUTHNNSY | BGhR B  BERY - £F6F %%
Eifi ~ Server IP ~ SBHET (WBIRE) « EFHRHM - 4FHM)  BEA)  HIHE 5
5 « BB « Al B o

Lbat

Figure 3: FIE BRI X

#0 Figure B FAi7R » A open BRI » #14T Launcher.jar (BB X2 R Section B)

411 GUI

1E Figure P BENIS X BHBRIE » SEHBSHBRERER » RBIR T EGRIRRFERSE
48 o
4.2 ME

NEERXEERTEEER - Server IP - EERE - -AIBRE - MEMRAEBERTE:N
KERET > AREKREBEEIZE -

B rRU 3 bat
B RUN_OPEM bat

Figure 4: TNE& KK

#0 Figure [§ 7T » A enter BRI » 8147 Launcher.jar (BIEX75 X2 R Section B) o

42.1 GUI
1E Figure P BXBNEVRIZING » REGKER » AEE T EGHIRARSES



4.3 MMALEE

LEEEXEEREEMBR « EBREN « Server IP « Al B8 o Si—HE A R E BRY
28 > IRABRERRXEREIA -

. enter
l open

B RUN_ALL bat
B RUN_ENTER bat
B RUN_OPEN.bat

Figure 5: BIE &KX

g0 Figure B Fr7 > #A open B enter B3 » 11T Launcher.jar (REIA 2 R Sec-
tion ) °

43.1 GUI
7% Figure ?? ERERIEIELLE > REGKER » RABRIE T ERRBE ARSI ER

Game Room Other List

IBREIIEHE - EinSteinChess v HBEEERRE : Verl3.1 BIUAES : Ver.54.3
1ESE : al STEFET | Absolute
B 123 EIPRE : |2 (sec)

EREZER EFHIFER - 240

RRENER £FHA: 0

EiseE . EERE : 2

EREL BEAN: |5

FIEEE - HTIHE: 6

pE=s mEAE: 2

BB BLEE= | =RALE

FFE BEKEE : |\EinSteinChess\midBoard\2_1.txt EE

EEEN AIFFE : \EinSteinChess\windows\testexe || &F

Server [P : |120.126.151.213 AIZE

Figure 6: GUI Client LtEREE®E
BERESEE 2% > GHIRLEEYIR > ¥ Figure ?? FiR » AIRIEEMANIEEEA -

RINMMALLEEZ® - GFHREEFFHFIMAEEREET > 0 Figure 2?2 FiiR » RIHFE
PNALEE > BIEBkBIEm -

[ AT SAIEERERER - Al OFEREFEA - MAEARESTHMBEMAS -

10



e Debug Board Contest

Room Info

Standard Output Standard Error

MyName:
OpName:
Host:
MidBoard:
Round:
HostFirstMove:

Contest Name

NTPU_CDC_Contest

ChangeFirstMove:
TimeLimit:
plyTimeLimit:
GroupPly:
LongCatch:
NoEatFlip: Reload

PlayerType:

Game Info

MyTime: (sec)
OpTime: (seq)
ErrorTime: (sec)

Statistics: 0/0/0 (W/D/L)

_|

Figure 7: GUI Client LEESIRER

3] ‘
File Debug Board Contest

Room Info

Standard Qutput Standard Error

MyName:
OpName:
Host:
MidBoard:
Round:
HostFirstMove:

|| Contest

ChangeFirstMove: Waiting for opponent to enter the room...

TimeLimit:

[Pz i Protocol [DCTP v
GroupPly:

Al Path |Search\dctp.exe B

LongCatch:

NoEatFlip: [] AutoStart

PlayerType:
Game Info
MyTime: (sec)
OpTime: (sec)
ErrorTime: (sec)

Statistics: 0/0/0 (W/D/L)

_

Figure 8: GUI Client ¥ FEALLEER

EUSGRBCALA LT > HRBLERXOSHUIFIER > 0 Figure 22 FiT -
AR Awostart SERREBME £ ETANERADBER 028
BFESE o

AR AR ERR A EAR P BRASTITHES 0 FUFEIIRRHIREEZET -

FHEEEN2HE > MRHFEHRERTERENSH > FHRFEHFHIET > W Fig-
ure ?? i > (RINBFERRTE - AIFIH 5 REZMIBLLE -

[ AR SAIEERMEER - A OFRE FHER > MAEARESTHRERAS - ]
EELRATEEENE - BIES 5 WEZETLEE © 1 Figure 22

11



Room Info

MyName:
OpName:

Host:
MidBoard:

Round:

HostFirstMove:

ChangeFirstMove:

TimeLimit:

plyTimeLimit:

GroupPly:

LongCatch:
NoEatFlip:

PlayerType:

Game Info
MyTime:
OpTime:

ErrorTime:

Statistics:

0/0/0

Standard Output Standard Error

|£ Contest

Please check whether the path of search.exe is correct or not.

Protocol [DCTP Y

Al Path  D:\Eclipse\workspace\numberiout\enter\Search = #iZ

(sec)
(sec)
(sec)

(W/D/L)

Figure 9: GUI Client BB LB REEME

Room Info
MyName:
OpName:

Game Info
MyTime:
OpTime:

ErrorTime:

Statistics:

Host:
MidBoard:
Round:
HostFirstMove:
ChangeFirstMove:
TimeLimit:
plyTimeLimit:
GroupPly:
LongCatch:
NoEatFlip:
PlayerType:

0/0/0

Standard Qutput Standard Error

|| Contest

Waiting for opponent...

Protocol |DCTP

Al Path |D:\Eclipse\workspa

[lAutoStart

(sec)

(sec)

(sec)
(W/D/L)

Figure 10: GUI Client 5 HFHEIREED

YNSR IR Figure 2?0947 » BIRREHIRE

You are given a bye this round.

I Protocol [MGTP

[&

=t

| AlPath  |[EANTPU\CLIENT\DarkChess\CDC_win

+

| Al Arg ( Empty)

Ready AutoStart

Figure 11: GUI Client %2 E @

12



Standard Error

Room Info

Standard Output

MyName:
OpName:

Host:
MidBoard:
Round:
HostFirstMove:

| £ Contest

e Start Game After 3 second(s)

TimeLimit:
plyTimeLimit: Protocol |DCTP
GroupPly:

Al Path |D:\Eclipse\workspace\numberout\entery

LongCatch:

NoEatFlip: [liAutoStart
PlayerType:

Game Info
MyTime: (sec)
OpTime: (sec)
ErrorTime: (sec)

Statistics: ~ 0/0/0 (W/D/L)

Figure 12: GUI Client Lt EfIFISE®T

13



5 BERNER
51 BERRSRE

|£] Launcher Ver.5.2.6 - >

Game Room Other List

BEEEAS OBZHEE Ok OFER BESHzE9EEEs: 02 @OF
WHREEE: O SBEIEN O FEffE ——— @8 O
seRsssEe: W | 2= ‘

\ EENESYER: OB @F
BUHEETEES: ;=
BEAETEA: | 16 (pt)

ABCabcl23

EFESEERE: O3 @57 O10%
FEEDEE: @R OB
ERsE—SEEBENER: OF @OF

Figure 13: EREERE

- BERBAN REBEEZREA -
- T BIERR | M Client B ERETARMEE SIS - RETEME -
- Bl | ARIFERE Client REETRER o
- TR FETMERE@E -

- IhAE RN  REBHATNEHSEH -

- BEFRERS | RENTEEN > BEESHEREL -
- A8 FERBTREEN » FEEHEHMUE -

- BEAESRES TUFRALRESRER -
- BIHREFREE | IUEREAE FRREE o
« BHAEFREA)  ATUESEHARFREAN
- EMESEERE | TERLERZ FREERR o
- BREIEHEH | IRFIERHREETINESHRE ©

- FRR . G EHEHmKRRIERERE o
- FE : A2 EBEBmRRERERE 0 REEEFIRIW Server BIFIEREFRIIEER o

- BRER-SESHENER  FILEERAMRENHERHERZE RESEBRE
HREMEBEmET

- ST BERMAMEE | FIERARENSERIAGERZE » SEERMMANEE -
- LEFER BT @ MEXFH 10 WRBIFHE » IRTATBOERZS—R -
- MREMEEBER - FAZIRRERR - BBEMRBHAER -

14



52 EMEM
5.2.1 EEi2E

|£ | DEclipse\workspace\number\out\enter\Search\dctp.exe — O x
File Debug Board Contest
Reom Info Standard QOutput Standard Error
MyName: PupilDarkChess [l ':' o
OpName: Yahari | Fne Lefrh
Host: Yahari
MidBoard: NO
Round: 2
HostFirstMove: YES
ChangefFirstMove: YES
TimeLimit: 900
plyTimeLimit: 0
GroupPly: 0
LongCatch: 3
NoEatFlip: 180
PlayerType: Alvs Al
Game Info
MyTime: 899.466 (sec)
OpTime:  899.550 (sec)
ErrorTime: 0.030 (sec)

Statistics: 0/0/0 (W/D/L)

Figure 14: IR 2 ERET &Y

1E Figure J A& AIES » L AARAMBFHIRGESTE  FFEE > MEFERETH
FMIERR > TARIERANESNSIESH -

|

5.2.2 iEERIKEE

|£ | D\Eclipse\workspace\number\out\enter\Search\dctp.exe — O x

File Debug Board Contest

Room Info
MyName: PupilDarkChess [l
OpName: Yahari -

Standard Output

Host: Yahari
MidBoard: NO
Round: 2
HostFirstMove: YES
ChangefFirstMove: YES
TimeLimit: 900
plyTimeLimit: 0 ) )
Sy g imz 1;_“:;?1
LongCatch: 3
NoEatFlip: 180
PlayerType: Alvs Al
Game [nfo
MyTime: 889.788 (seq)
OpTime: 890.746 (sec)
ErrorTime: 0.034 (sec)
Statistics:  0/0/1 (W/D/L) v

Figure 15: Rk ARRERE &I

15



1E Figure |0 AT & 548 » BERE SRR » EREERRNBaNERE o

« MyTime : 7 RIEREFR o

« OpTime : {5 FIEREFR o

* ErrorTime : {SEnsRZERR © 38 X M Y 753K Server #l Client 428%89 AI T—3FFh
TEERE - 5TEATS ©

. (X-Y)
ErrorTime=

JEEERILIERR » Br{EARKREEESE -
« Statistics : B5/fM/ENRFE -

5.2.3 HiHiAE

|£ | D\Eclipse\workspace\number\out\enter\Search\dctp.exe — O x
File Debug Board Contest

Reom Info Standard Output Standard Error
MyName: PupilDarkChess [l et T T T LB R eI e ~
OpName: Yahari W <--
Host: Yahari
MidBoard: NO
Round: 2
HostFirstMove: YES
ChangefFirstMove: YES
TimeLimit: 900
plyTimeLimit: 0
GroupPly: 0
LongCatch: 3
NoEatFlip: 180
PlayerType: Alvs Al
Game Info
MyTime: 889.788 (seq)
OpTime: 890.746 (sec)
ErrorTime: 0.034 (sec)
Statistics:  0/0/1 (W/D/L) e

Figure 16: F2x Vi &5

1£ Figure 1 | AT 51ES » EBERBTRHNESEREEESE (stdout) » HBEIRA
SATEERMY (stderr)

AR MRERGLSR—RERA —RE8EE - BARRREL > 552% QAD.3-

16



5.2.4 IfREiEEE

2] DAEclipse\warkspace\numberiout\enter\Search\mgtp exe

[File Debug Board Contest Search ||

Uk e Standard Output Standard Error
MyName: Yahari [ |

OpName: PupilDarkChess [l <==
Host: PupilDarkChess

MidBoard: NO
Round: 300
HostFirstMove: YES
ChangeFirstMove: YES
TimeLimit: 900
plyTimeLimit: 0
GroupPly: 0
LongCatch: 3
NoEatFlip: 60
PlayerType: Alvs Al
Charme Info
MyTime: 887428 (sec)
OpTime:  889.531 (sec)
ErrorTime: 0.054 (sec)

Statistics: 0/0/0 (W/D/L)

Figure 17: ThAEEEE &

Figure 12 VAT B S HEATHAEREEE o

* File
- Room Statistics : E—ERNFAERBNSEER > 8] Section 7.7
- Game Record : E—HBMIEBANE » 81 Section 7.9

* Debug

AutoScroll : IR EE » 5 BEMHESHIEETIEED o

Increase Font Size : g1 Debug BIFHFAEAR/ ©

Decrease Font Size : i#‘l' Debug BIFHFREA/

Pop Debug Window : #& Debug B3R EEILHKA—EEER > HEERE
PRiE o

* Board

- Open Board : BIEUMH

* Contest
- AutoStart : LEEERT » BEERILRIBLEE -
* Search

- About : EEB R BA] Search FYFERAEE

17



6 EmNEE

BRiEEBEURAENANZR > UEMESE > BEEREAEARRIBESRNERT
Client EBEBEEAERMEEMERLERE > UTHMEEE LN EEIEMINEE

#2:% . {£H Google Chrome #|E238 o

6.1 HFEVREm

- FRVEE > FRETETFRE 8 ERES - TEERR - BER - W Figure [13
FRm o

- BREHRT “FHEX TEREEAKAES -

2. (@418 0707 L .
00 o 9 3. @8 0p7 al234 Win
0 4. | #1812 o07/13
s @B 073 ChessTotheCorner
6. (4)126 0.7/2.0
. o 9 o e 7. [0712 0720
9 o o o 8. (0)1913 0.7/26
9 9, (0)23 24 0.7/2.6

10. (461 0.7/3.3

HFARES PR BSEED « TEERH MR
Figure 18: BEREE

6.1.1 IHFIKEE
. EERESEEREFRTREE » WE Figure i4 BT o

(a) RFETHF (b) FETHEF
Figure 19: #{ FHREE

6.1.2 #tHEER

. %@J?ﬁ.’%ﬁ%ﬁﬁi*ﬁ?  HFEESE4E » JEEREMAE N FEITEM > 4 Figure
(@) Fims

18



Hﬂl HFEHBEHIES RS FARE ERAIFABRET IBRUBIUKZEHI
B M FRE 2R B R AIEFRBERIEF > U Figure @(b) B Figure @(c)
Fﬁ/‘l‘\

- WEIESIESHEFENRAMN I BIEMETEE QA0 > W Figure [15(d) Fi ©

000 000 o] 00
00 006 000 06 ©
o © 0 © O © o
(4 ](5) 00 I 00
0000 000 000 000
(a) FEHE( (b) BHEME (0 BERBBIET (d) 158 2

Figure 20: HHEEETED

6.1.3 FHER
. IR > TSI > 1 Figure fig(a)(b) o
« 181 (undo) ATFIFAESEESIEIZE W — > 10 Figure [ig(b) ©

c EFEHERD > ERENEREET “Your turn” RTRBRIEKS > FHEERTERAE
& o 40 Figure (a)(b)(c) FRimms o

ABORT

A EEE T LES?

@% | | =m
(a) Lkt (b) 11

Figure 21: &35 RAVIEIE

6.2 sk
fXER Section 7.8 KI5 BRIt AiLEEi4RE% o
6.2.1 fERRMA
- FIRNEE o SEIRIEELIEE > W Figurell § Fim o
- UL EmEEREE ‘W, s, ‘a’, ! Jd o AHERIES FREEE—F o
- BIRUEZRMSc B FRIBEEEE > W Figure [19 FiiR - BSEREN Figure R4 FR7T o

19



. BEESEE

000
L2J

Your turn.
el“l

ABORT
-l _l

(3] 4
00
000

(a) WhatEae

Your turn.
ABORT ABORT
(b) &I/ (c)EEA

Figure 22: FEIMEEREEREA

« IEERMMETE board 18 XFEBAZREPRIES - LANFEAGERHERER
> TAXFREAERAERERRGL > SREESRIT > ERXEETECHRIT > IR
AEEMITRIBITRAR » W Figure R1| Fms ©

BIERE FEEIAEE

Figure 23: BEREE

al23 vs

Figure 24: %3 A123 B8 F A1234

6.2.2 BMEPBIER

- BUYECRERET (Section 7.5) FREEMPEIEE » HMEGHBRELEEIIETREY
FMBFRAEESD -

« {ER7%EA W0 Figure 2? FRim ©

1. BEED  FEERMBESREEPENRE—Y -
2. BIARER | FBAPBIERSE -

3. ¥ TR : AR save MYIZEAR THIEEE -

20



EH
(5)39 0.0/0.0
(1)1913  0.6/0.6
0612  0.6/0.6
(2159 | 0.6/1.1

1
2.
3.
4,
o 5. (21117 0.6/1.2
6.
T.
8
9

15

©0 00
00 00
©0 00

«

(32519 0.6/1.7
20 o (1)713  06/1.8
25 00O

(02317 06/23
(5)28 0.6/2.4

5/14

Figure 25: MM ELEEDREE

al234¥Gal23 4 a1234_Win ChessTotheCorner.txt
FEBEAHE | | save |
FEREsEEatamniT O ERESEEfatamiT @

g 7 111 2 3

[IIIRS[IL]
BOR3R4B2[]
[1[1B1BS[]
[IIIROLTI]
[T[1[1E4E3

3

[IIIRS[IL]
BO[IR4B2[]
[JIIR3E3[]
[TIIROE3[]
[TIT01B41]

[II1011011]
BO[IB3RS[]
[TIIR2III]
[TIIROEZ[]
[TIT01B40]

Figure 26: £ E 1R %8 A BT EE SRR E
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15
20
25

a,a

(1)}

EF
(11913 0.0/0.0
(21117 0.7/0.7
(0)2317 0.7/0.7
(0)6 12 0.7/1.3
(5)20 14 0.7/1.3
|
(0)17 11 0.7/2.0
(317 0.7/27
(2)159 0.7/2.7
6/17

al234¢a123 2.
FEFEARE fsave | 3.
EREsEnawmnT ( EREssERnhasnT O

4 al234_Win ChessTotheCorner.txt

[IIIRS[II]
BOR3R4BZ[]
[1[1B1B5[]
[1[IROLIL]
[1[1[1B4B3

[1TIRSIIM]
BO[]R4B2[]
[I[IRZES[]
[1[1ROB3[]
[1L1[1B4[]

[I0I01010]
BO[]BSRS[]
[I[IR3[]I]
[I[IROEZ(]
[10101B41]

Figure 27: RUEPEIZEIER

22



6.3 u:a.u.uEE

« 3% Client B9 IP 2 120.126.151.3 - EBIEHINEZ% > Client §
HITE o 1A IERET Client #RRY Port » RE%

== 2l

2 im

. TEEREAIERS E KB Section [7.9 B3

Port & 12079 ©

BE > BIHIR Figure R4 N © REBE#EA
Client B9 IP: 120.126.151.3 1 Port: 12079 ENEJ#RE -

mS HIR Figure 2 .

EI\-"."aiting for board connection at (Port 6143) I

File Debug Pop Window

Room Info
MyName:
OpName:
Host:
MidBoard:
Round:
HostFirstMove:
ChangeFirstMove:
TimeLimit:
plyTimeLimit:
GourpPly:
Color:
RandomMode:
PlayerType:
Game Info
MyTime: (sec)
OpTime: (sec)
ErrorTime: (sec)

Statistics: 0/0/0 W/D/L)

Standard Output

Standard Error

Figure 28: Port EE/REH

S5 AIP:

PORT:

Figure 29: iRIREME
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7 INBETTEE

7.1 15if

{81 (Undo) ThaEiR TR —{E 75 (ERYTHAE > BRI AIATE FHHEE RIS AL 12206 > [
BIZAINED - HERRBBN RS o

AR IETE Section $00H o

AR L EHAREFSHIE THERRES -

AR D BRATHRA - RERERER TRISHINEE -
figtH AR LEARES | 23t

Al vs Al No No
Al vs Human No Yes
Human vs Human No Yes

7.2 [Er4RhiE

BRI TR AR A RR E EEARBERINE B EAEFEERINEE - BULIIEEEE
TR B E R o

Figure 5 4R h s IR E &R - HAMRMEIIREE G HEPIRIBE A0S o

[£] Launcher Ver5.43 - u] x

Game Room Other List

FEEEE :  EnSteinChess ~ PEARA : Verl31l B : Ver.54.3
RSE : |al EHEES : Absolute v
ZE . |123 BRI - (240 (sec)

ERER : @—# OE& EFHEE: |0

REES: ORE OmE OAmBE] #FHA -

0
BETE - oF EURE: 2
EEE : @A OFg BHEAN: |5
HMEEE . O BERR A OE OF O #THE: 6
MEEF L EE g 0B O0F 0 WERAH: |2
BEiE . OREE ®EE OaF BLEHET : | RHEE v
SFRM . ORER EE BT BEEE : EE
BB ORREE © BEEEE AIBSEE : \EinSteinChess\windows\testexe B
Server|P : |120.126.151.213 AlEEH :

Figure 30: Bif8rPa8 « chE8 T « A3t B9S2 S (tb% Figure B B977E)

7.3 HBHT
AR TR BT R AN ch AR R tAbEES » T RS Al F20BREE o
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Figure R{FFREJ5ETE Section s5tBA o

Figure P9 2 HE8H TR G - % EHM BRI AR T hisiBIRIZEmASEE »
I B {E R E RS R P B E P AR AOAEEE
7.4 7t

it Bl R MR AT AR R E L AREIATAE Al I2URIRIR - HRMUIKFFZREN
IhEE > (BRLEIAER R REAMAISFHE M » FEREHERER S -

Figure 25 2 2s3thfI SAO R EE B o SLBE S I RMEEM I E b @BAM A

7.5 ER#stEN

BRI ENERHRE—AERA > SREHNER B8 KRF2H - BRGAAEN
&

- 12X9MERBARK : 40 Figure R6(a) HIFRR » TE4TRA Client 2 7% » £i Tab 3| Other B
| > T ERSsENRE > B TR RERFREREMARE -

- BB ITRRIE © W Figure Re(b) AT EEREE S > T File » 542 Room
Statistics ENEIZERSEEEAT » ERSEIE SRR 2 ATMY = RIMEEH AR o

Game Room List File Debug Board Contest
; -
' EaEgs &R EELE e ecordrkChess I <<=
OpName: Yahari [ |
2_ Host: Yahari
MidBoard: NO
Round: 2
HostFirstMove: YES
ChangeFirstMove: YES
TimeLimit: 900 <f> -
(a) F2TVSMEBRRY (b) EERYEI TR RY

Figure 31: EfFstENE@mMARRAR

Figure R7 & » EARIEIILERIEHAER » HHAS SRS LR R HERGR
stEIZR > H A Switch RIS M LR Z MEIR - A AR Reload AILLE#:E
HEEE » EERATRVERANR -

7.6 ibEEk40eR

REGX—ETUEESREENFEARNT @3S BX8d « 53R % - Fig-
ure P8 ERIER XHYIRIEREA o

ELERIRBATE Section .2 Frg¥it o
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2] X

Round Players Result Result Type Time Result Score
1 alvsa2 alwin ChessTotheCorner 5:22pmJul 20,2022 *° Game Results
2 a2vsal alwin ChessTotheCorner 5:22pm Jul 20,2022
3 alvsa2 a2win ChessTotheCorner 5:22pmJul 20, 2022
4 a?vsal aZwin ChessTotheCorner 5:23pm Jul 20, 2022
5 alvsa? aZ2win ChessTotheCorner  5:23pm Jul 20, 2022
6 a2vsal alwin ChessTotheCorner 5:23pm Jul 20, 2022 45.0% al
7 alvsa2 aZzwin ChessTotheCorner 5:23pm Jul 20, 2022 55.0% a2
8 aZvsal alwin ChessTotheCorner 5:23pm Jul 20, 2022
9 alvsa2 aZwin ChessTotheCorner 5:23pm Jul 20, 2022
10 a2vsal alwin ChessTotheCorner 5:23pm Jul 20, 2022
11  alvsa2 a2win ChessTotheCorner 5:24pmJul 20, 2022
12 a2vsal a2win ChessTotheCorner 5:24pmJul 20, 2022 Sodih
13 alvsa? alwin ChessTotheCorner 5:24pm Jul 20, 2022

14 aZvsal aZzwin ChessTotheCorner 5:24pm Jul 20, 2022
15 alvsa2 aZzwin ChessTotheCorner 5:24pm Jul 20, 2022

1z P TP A e Pl PP, L Ry AU =P 7. PROUU TN [ Vo N Tate Te ]
<

Total: 20 Reload

Figure 32: B4t ENEER

v

Game RoomList

ER&ETER ERELE EREAE

(a) BB = 1

File Debug Board Contest

Room Statistics
OpName: Yahari | h
Host: Yahari .

Standard Qutput

(b) AR 2
Figure 33: lfE A SR E

AR EHEREUBHES R > SEHERENRMESUETRSEREZNHL
EEREMCRITHREEMNER » BARIEIERUEMIT

7.7 BigiEm

AEEAERHEMEEM Client JITEEAFF B ERITHIEXR » LT RIFHEREN
IHEE > AIATERIR AR E R BB H BN Search B °

HAFREATE Section .3 st o

7.8 LEFERN

HEE R R L —ELEGES - S8 SRHFACHBE0NS  IEILERRRE
HE—BETF -
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Game Room Other [jst

EEHEER EBLE

EREH

Figure 34: iIBinEmEMAIBH

BERN 5 7ATE Section ?? dhz¥it o

AR EERARAZERR EEMRES -

EEEER AR EfAAR=S | AssthiBla
Al vs Al Yes No
Al vs Human Yes No
Human vs Human Yes No
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7.9 EniGEiE
E—RRERA L B S AR 48 5 Client RIS (S FiE Gl R RITNAE o

ETERG RE—RRINEINALEEERF -

AR AR LRSS o
iR & iE | 4% LfARRES | sl

Al vs Al Yes No
Al vs Human Yes No
Human vs Human Yes No
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8 iE:iNE
12 Client ZRIEIZE R » EEF—ENENRERMBE - EREMEHEES—
BiE N EHEREER -

8.1 MHBMUER

SEE MR E RIS B RBEANTE > FWREEANS 5 BIHEREN Table i
Fim o BAEASREE 1 KFEA TS -

1] A1|B1|C1|D1]|E1

A2 | B2 | C2|D2|E2

A3 | B3| C3 D3 |E3

2
3
4| A4 | B4 | C4| D4 E4
5/A5|B5|C5|D5|E5

A B C D E
Table 1: I B 15

8.2 EFRIURE

BIRE BN Table P ZHE

RE ]
EF | HFBERNUENEFEEENUERSTE | E4> D3

Table 2: BI{ERRIRE

8.3 MHFNEE

FemAlHENEEHER AR 0 RIBIKFE T3 > RAMFRIRKEEARENEFHE
ME ° BN : #HFHES 6 > HFRIRB 0 R 5L 6 FHHF

8.4 i@iIE%
ST B IR AEES AR (StdIO) -

8.4.1 TR

EHER » Client FiE48 AIIZXIESHEIU (2?) - 15T FAEEUIES BT (command) »
IZER—EZEEMEER (arguments) » R&INE—{E1T

<command> <arguments>\n (1)
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Client #HKEI{5 <% » ZRBEER » BRYAKRBREHESHENEERR -

8.42 IETIIR
Table ?? ABRIFFEFERAIES °

command meaning
name [Bl{E Al 1278
version [Bl{F Al #2x0hRZs
time_setting 5 E SR
board_setting | REZBE A/  HFHE « IIRAH
ini BEREERMEAUE
get EREEED
exit ERETNALE

Table 3: $§< %K

1. name : [BfF Al 120278

28 &
=R = name\n
[Elf# | <name> | yanyu\n
2. version : [B[{F Al 2 iR Zs
28 {5
5300 i version\n
[E]{# | <version> | 5.13.2\n

3. time_setting : R ERM

2% Rt
$EU | <setSecond> <plySecondLimit> <groupPly> | time_setting 900 0 O\n
[olfE = 1\n

« B8 <setSecond> BB {IAF) o
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4. board_setting : REZBE A/ - HFHE « IRAH

2% a6
UL | <side length> <number of pieces> <number of players> | board_setting 5 6 2\n
EE] = 1\n
- BEXNSEBRRER -
5. ini ! REBCHEHEMNE
2% gBhl
EU R,B ini B\n
[El1F | <No.0 position> <No.1 position> ... | C5 D4 E3 E5 D5 E4\n

- BEHFUEHERBRTHHTIHE -
6. get : BSESD

2% #B1
U | <color> <num> <bluepos> ... <redpos> ... | get B5 E3 E5 D4 D5 E4 C5 A3 B2 0 B1 A2 C1\n
EE] <from> <dst> E4 D3\n

- BIRTFEAGURILIES -
« MBRFHIZ > HFMUEUORT o

7. exit : BEXRERARLE

28 | 5l
B | #E | exit\n
Bl | &

- A BRIEIES - SFETREARER -
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8.44 &iEE

Figure ?? Ri@MEVAIZE - EWREIERIE< ZA0 > M Client X159 > M AI 2R
EHEHECMLEN BRI - ARERREAESRIZFRME -

Start

Y

Client sends command to Al <

Al sends response to Client

!

Is it over?
no

lyes
‘ Stop ’

Figure 35: i@:l7REE
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9 Q&A

9.1 {FAARESEIEIER (CONNECT SERVER ERROR)
T Connect #%$R1% > S¥4E4N Figure B4 MUsELR » BERE L ELE AR o

Game Room Other List
ERITER © DarkChess v BB : Ver.14.0 EIhRA : Ver5.3.0

1ESE : | Yahari =igiET - | Absolute v

B |Yahari FHRPRE - [900 (seq)

EWER: @—& OWE _

HEER: @HE OmE & '8 CONNECT SERVER ERROR
Eiigh®: OF ®F OF=
EgEd: OFtE OFF @DCP OFa
EFBF: @% O#

fuGHE: @2 OF BEPEE =E
Server IP : |0.0.0.0 AIPSIE . Search\dctp.exe =E

HEZEIRE - 60

Figure 36: {alARRa%E#%i85R (CONNECT SERVER ERROR)

[ WA | ERESServer PREER » MBRATEER » BEAEAERIAS o
9.2 T AR (LOGIN ACCOUNT FAILED)

—ift ALLFRRY >S540 Figure BS MOS8 > BERE AR S 5128
[ MRS % | BRI REESTIER » MRKAE LR » BYRERAAS -
9.3 AI tHEARRE

18R AL BIFSEE » B2 Al EEHIT © 2% 2 EHRIE

. BABATREY Al BRISRIERERY » (B2 a4 4 F 5 EkEh?

MR | AR REERCRE ) BRI HITER » MERAREEMEA 5

Bik#& AR EﬁAE :

- AEBERLBER—RERA —REHBEE o BARRER?

ARG E  AAREREEREE BTN R ARG BREFE(ush) -
DHERERLEEER/ NS0
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e Debug Board Contest

oo likio Standard Output Standard Error

MyName:
OpName:
Host:
MidBoard:
Round:
HostFirstMove:
ChangeFirstMove: LOGIN_ERROR
TimeLimit: LOGIN ACCOUNT FAILED
plyTimeLimit: *"  Possible Reason: Account or Password Error.
GroupPly:
LongCatch:
NoEatFlip:
PlayerType:
Game Infe
MyTime: (sec)
OpTime: (sec)
ErrorTime: (sec)

Statistics: 0/0/0 (W/D/L)

Figure 37: B A$#3% (LOGIN ACCOUNT FAILED)

9.4 HWAZE &R

—i# ALLEBS > 8400 Figure B BUS83S  BUTEIEMIIMER A » ILIAMERIALS
SRR » UTHIR o

MRSEMAIZZE (Account Field is Empty)

R E | AREIRRERIRR - WRKAEZRR > FIHEEAAS -

- ZHEM{IAZ (Password Field is Empty)

BORTE | ARETIBERIER - WRKAEZMRR > FIHEHERAAS - ]

« SRIREREIED (Please select the Start Mode)

/

BEORFE | RRERSEAREEE » MRKRATERR > FHHEHERAL -

. FEIEIZHEARPEE (Please select the MidBoard Mode)

[ﬁ%ﬁﬁ:%ﬁﬁ%ﬁ¢ﬁ%§%%’W¥m%ﬁiﬁ%’%%%W%AEO ]

« EEREAZE (RepeatTime Field is Empty)
- FVEIPRHIZAZE (TimeLimit Field is Empty)
« EFHIERFREAZ (OnePlyTime Field is Empty)

34



%FHAAZE (PlyShare Field is Empty)
RIEREAZE (LongCatch Field is Empty)
HEIZEIREAZE (NoEatFlip Field is Empty)
Server IP &2t (IP Field is Empty)
BEERIEAZE (BoardPath Field is Empty)
Al BR1& A28 (AIPath Field is Empty)

BERFE | AREZMUEEIET » MREAEEER > FHHAEHERASR -

BIENEE RS (The Input of RepeatTime Field is not a number)
BRIV EPRE (The Input of TimeLimit Field is not a number)
BENEFHIFERI (The Input of OnePlyTime Field is not a number)
BEN%FHA (The Input of PlyShare Field is not a number)
BENRIBRE (The Input of LongCatch Field is not a number)
BIEMEIZEIREN (The Input of NoEatFlip Field is not a number)

ﬁfii%?‘iii | ERERMURTRAHRTHNTIT > MRKAFEZRR - RS8R
E o

EERYEEIRBK (Value of RepeatTime Overflow)
FLEREIBEIB K (Value of TimeLimit Overflow)

B FHRFRIEEIB K (Value of OnePlyTime Overflow)
HFHASEIBK (Value of PlyShare Overflow)
RIZXREBEIB K (Value of LongCatch Overflow)
HEIZENREBEIB K (Value of NoEatFlip Overflow)

FRORTTE | AR EZRURTIEANR 2% NETF » MRKABEER > FMAR
HERAAE -

BERHEEIBIE (RepeatTime must larger than zero)
RIEREEEIBIE (LongCatch must larger than zero)
EIZEI R EE{EIB(E (NoEatFlip must larger than zero)

ﬁﬂi}i’é?‘:‘*}i | ERERMAURTEARNNZNHT » MREKAEEMR - s5HHEE
AR -
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« AEEMEERE (The Input of BoardPath Field is not a Path)

RRRTTE ﬁ%"qﬁﬁﬂﬁf“a’riﬁkﬂﬁﬁﬁﬁﬂ’ﬂ BT ERERBHRBE
ﬂﬂ%ﬁ%ﬁ}fﬁ@} ) SEHAEIERIAS o

A
B

W EEREEVER (The Input of BoardPath Field can not Read)

sy

ﬁfii%f:‘ii | AREREERETEAHEIER - MRKAREEMR - FHAEER
E o

« IAEEM AL & (The Input of AIPath Field is not a Path)

ﬁ@}%ﬁ}i &%%‘AI BEEREA Al NZTURE - BREREHRE » MRK
7S uiiﬁ@/:ﬁ > SEIABHERAA R ©

 #& Al 2VBUITHERR (Search Permission denied)

BERTTE | SRR EAl EXNR T RAWNITEIR » MRMAT AR > M4 18R8
AB -

« EIERNER HUMAN T2IE231E V#5358 (In order to use HUMAN mode, Please
change the browser mode.)

BRRTTIE - f%‘%ﬁsﬂ EPEERBRAEEREAERNESTARZIESS > M
%ﬁ?ﬁfﬁﬁﬁ@/}’ > SRS TERAAR ©

Game Room Other List

BEER : DarkChess v BEMRE : Verl4.0 B  Ver5.3.0
Wi - [Yahar St | Absolute .
% . Yahari FOEIFRA : |900 (se0)

ERROR p
EEEA: @ —& OL=E

BEES: @FE OmE
EigtE: O @F

‘Q The Input of RepeatTime Field is not a number

EEED . OFE OXEZ2 @DCP OFF

TaT: ®% O% Wi PSS

kBTE: @2 OF BEEE: Bz
ServerIP : |120.126.151.213 AIBS1E . Search\dctp.exe ==

Figure 38: B A 2&i#5:R
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9.5 fAlfRaSBiBiEER

BB LE T IR - 4N Figure B7 MOSEER » BETIZNAMRS EH HE R SR MR
AR o

« {EFiXEEI$EER (SEND TO SERVER ERROR)
« EWERI$EER (RECVY FROM SERVER ERROR)

=]

File Debug Board Contest

Foom Info Standard Output
MyName: Yahari W <==- i

OpName: PupilDarkChess [l

Standard Error

Host: Yahari |
MidBoard: NO
Round: 2
HostFirstMove: YES
ChangeFirstMove: YES 1 RVER_RECV_ERROR x
T T i §. RECVFROM SERVER ERROR
plyTimeLimit: 0 -
GroupPly: 0
LongCatch: 3
NoEatFlip: 60
PlayerType: Alvs Al
Game Info
MyTime: 868.861 (sec)
OpTime:  897.359 (sec)
ErrorTime: 0.027 (sec)

Statistics: 0/0/0 (W/D/L)

Figure 39: #Z U {RIARES E Kl EH5R

FRRTTE | RREERARE > SEFRAREESINMER - MREAEZER > FHE
HERAAS -

9.6 MGTP ;BiffHEs2 (STDOUT SEND DATA TO SEARCH ERROR)
TS L EE RO S4B » 244N Figure BE MUEE3R > EARE A Stdout FEBE R

Search o

RRRTTE | SEREEZIETIREIE » KD REAREHRIVERRL - MRKARE
AR 0 G Hﬁ ABHERAAS o

= N =52 X
10 2FEHAHHEEM
1. Jr-Chang Chen, Gang-Yu Fan, Hung-Jui Chang, Tsan-sheng Hsu (2018). Compress-
ing Chinese Dark Chess Endgame Databases by Deep Learning. IEEE Transactions

on Games 10(4), 413-422.
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http://ieeexplore.ieee.org/document/8281641/
http://ieeexplore.ieee.org/document/8281641/

8.

File Debug Board Contest

Reom Info Standard QOutput Standard Error
MyName:

OpName:
Host:
MidBoard:
Round:
HostFirstMove:
ChangefFirstMove: SEARCH_SEND_ERROR be

e i {. STDOUT SEND DATATO SEARCH ERROR

plyTimeLimit:

GroupPly:

LongCatch:

NoEatFlip:

PlayerType:

Game Info

MyTime: (seq)
OpTime: (sec)
ErrorTime: (sec)

Statistics: 0/0/0 (W/D/L)

Figure 40: MGTP ;BiEsH:2

Hung-Jui Chang, Jr-Chang Chen, Gang-Yu Fang, Chih-Wen Hsueh, Tsan-sheng
Hsu (2018). Using Chinese Dark Chess Endgame Databases to Validate and Fine-
Tune Game Evaluation Functions. ICGA Journal 40(2), 45-60.

Hung-Jui Chang, Jr-Chang Chen, Chih-Wen Hsueh, Tsan-sheng Hsu (2018). Analy-
sis and Efficient Solutions for 2x4 Chinese Dark Chess. ICGA Journal 40(2), 61-76.

Chu-Hsuan Hsueh, I-Chen Wu, Tsan-sheng Hsu, Jr-Chang Chen (2018). An Inves-
tigation of Strength Analysis Metrics for Game-Playing Programs: A Case Study
in Chinese Dark Chess. ICGA Journal 40(2), 77-104.

Chu-Hsuan Hsueh, I-Chen Wu, Wen-Jie Tseng, Shi-Jim Yen, Jr-Chang Chen (2016).
An Analysis for Strength Improvement of an MCTS-Based Program Playing Chi-
nese Dark Chess. Theoretical Computer Science 644(C), 63-75.

Jr-Chang Chen, Ting-Yu Lin, Tsan-sheng Hsu (2015). Equivalence Classes in Dark
Chess Endgames. IEEE Transactions on Computational Intelligence and AI in Games
7(2), 109-122.

Shi-Jim Yen, Cheng-Wei Chou, Jr-Chang Chen, I-Chen Wu, Kuo-Yuan Kao (2015).
Design and Implementation of Chinese Dark Chess Programs. IEEE Transactions
on Computational Intelligence and Al in Games 7(1), 66-74.

Bo-Nian Chen, Bing-Jie Shen, Tsan-sheng Hsu (2010). Chinese Dark Chess, ICGA
Journal 33(2), 93-106.

BNBERBREZE > JERHHEE

Jr-Chang Chen (BFRE &), email: jcchen@gm.ntpu.edu.tw
Fr&=#8, email: Idslds449@gmail.com
29N, email: stev0206@yahoo.com.tw
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https://content.iospress.com/articles/icga-journal/icg048
https://content.iospress.com/articles/icga-journal/icg048
https://content.iospress.com/articles/icga-journal/icg049
https://content.iospress.com/articles/icga-journal/icg049
https://content.iospress.com/articles/icga-journal/icg046
https://content.iospress.com/articles/icga-journal/icg046
https://content.iospress.com/articles/icga-journal/icg046
https://doi.org/10.1016/j.tcs.2016.06.025
https://doi.org/10.1016/j.tcs.2016.06.025
http://ieeexplore.ieee.org/document/6799248/
http://ieeexplore.ieee.org/document/6799248/
http://ieeexplore.ieee.org/document/6826513/
https://content.iospress.com/articles/icga-journal/icg33204
mailto:jcchen@gm.ntpu.edu.tw
mailto:ldslds449@gmail.com
mailto:stev0206@yahoo.com.tw

« $85%HM, email: s710783117@gm.ntpu.edu.tw

 PR7E 2, email: penguinxdxd@gmail.com
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