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F LB EN -T2 2 IPEAADY L =L &7 R EFIC L
B{RY—VTH5H Ascape DRFEE

(45)

2 Kootk



46 o R R OE6LE 2 - 3%

BBl %o

2. Ascape &137?

Ascape (http://ascape.sourceforgenet/) L —3Y ¥ PX—ZXAEFIVEEH
BHIZHSE - RET LY -V Thb, Java g TEHEMLNTEB Y, HH-THHTT
RETHb, ZLOBIPMBELTBY, ThiEBBT5I LIk, Java Bifk
FRALCTurS6% LEREOHH NG5, Ascape DI WER BT
LHENHEN 2L TH, B, BELLwWI—Y 2y PR—=ZEFIVIZHT
LEGOIRET U T AT HIEIZLD, HBEMERIZY I 2 b—3a Y27
ITENTED, /o, I-FHGEERT LIRS, YIalb—Vvarg
FEITHIINS T A= OHEELEZD I ENTE, NIA—FOELIIIY Y I 2
=7 a Y DRERPCPITEALT 20 e B HIIRETRETH bo

Ascape i T A A7 A4 7 £5E S, Al Agent % Scape it landscape
Dscape FIL, T—Vx ¥y MII WP ELHLEOER, »EKRTS
LD ETHb, Ascape Tl IDE (Integrated Development Environment)
& LT Eclipse (http://eclipseorg/) %HEFEL T4 A%, AfETit NetBeans

(http://netbeans.org/) #FMHAT %,

¥4, Ascape & Thttp://sourceforge.net/projects/ascape/files/1 5 ¥+
Ya—FF b, R—=YDOFDJ, AllFiles® TAscape; @ (B TO)
BH/N—Y 3y 15.6.00 %X

Ascape_5.6.0.jar

Ascape_Docs_5.6.0.zip

Ascape_SDK _5.6.0.zip

Ascape_Applet5.6.0.jar (7 7L v M TEITT LG
¥ u—FL, BHAOHELT4 L7 PYIRELTBL
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3. ¥

ARTHO EFVICH L CRIRICHET S GELCIREBIZEM), %0 M
N(=100) ATV A ¥ — (GHRIEZ—T 2 PTRELS TS VAY—L W)
MFEZNET ) 2B0X30DE V5455 2 XIUEF LT V¥ AICEEBE S L
bo ZD2RIMFOLOBERETOBERIL, £/, EOBERLEGOERIE
Mo TWb, TLAY—1d32D% 47, Referential (Ref. L B&FLT %),
Cooperator (Coop.), Defector (Def.) »5

ho TUAXY—IRITERZLNS 2 ANA =3

DIV Yy — L% Def A3EES D % C D
B bh, Coop.idfifkrd C 2#H5, LAY —, c RR ST
FEIC, Ref @MHFZ 5 7L WRANT 2, 57 D 7S | PP

@ 8 3 & numberOfTags (= 4) A T,
0,--,numberOfTags-1DEMEZ B 5, Ref.
DML % EHETH Do Ref 13 7 ZFIZHED L TFT 2 WA T 5. T74b5b,
H55 7EFOHFIIEMIGoMHICERY, ALy 722 EERRIZ
Lo BRI FOY TR FOERMOMENR -7 F 2 AS, TIZ, Ref IZHFT
MAMRIZA TS, CE2 b, ARICE L CIEROEETHRL, LA ¥ —
PR LT 5 E i initialWealth (=6) TH 2. H—to 7L A v —
DAEWHE 0 LLE deathAge (=50) UTD T » ¥ A LEHETH S,
BIZBNT, F7LA Y-k (1) BEL, €L T 2 #HoTLrfv—&
£1TH5AHNM52 /\/\@?V?‘?b‘“—i\é’:ﬁ’) (%2 M), #IICx%
Bo8a, HEZEDTOARICANLSE, AIRIZ O)IengthOfConnec
tions (=10) AOADPMRFEN L, F— 2 OHRIZL D ESNABIX
Mz 5hb, B fissionWealth (=10) 28z, 7+ ¥ - /4 < iifElce
WTWELREALRINIETREEL TOTHRICHTOEOT 2 5 in-
heritedWealth (=6) %52 %, EAEICAED (F20 (3) THRRLNTW5)
ANROIFTLIFROEIZ 2 S RWIEEIE, IS, 2 RKTEFHHE) Rt

T=6,R=5P=-55S5=-6.
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b, BNERAOEE, Flx 1 2T HR T, F#idd deathAge (=50) B2
Th, B (F20 3) 258, 20#%, ROBEIIHEE S,

=2

FER rateOfGlobalMoveToLocal T7 L A ¥ —id 2 R T2k NTn 5
FGYTARENVICRETA, DLIOI) BB RITIUIBEO L IVIZE 3
%o F72id, HEE1-rateOfGlobalMoveToLocal T7 4 ¥ - A= Vg% T
YV LRGEY, FOLUPENTWIUTEEITSL, L LFOL ) b uhily
TUEBTEOY VICE T 5,

FEEE rateOfGloballnteractionToLocal T4 — A Z4TH HED (Ho%EKRL)
RTCDTVAX =D 5T ¥ AITRIEN S, ER]-rateOfGloballnteraction

(1

i

D ToLocal T — b FIMENT 45 » /4% Y EHEE0ET LA X —hb T
YEMMIEEIND, COEBIHEDVRITRES - AT ITThR v,
Ref. & Coop. DADARZEFDo. ARO AP EDOHE, (TakeWealthFrom
Connections, GiveWealthWhenDie) = (false, false), (true, false), T 7zl
(true, true) O 3 MYIZANRZFHT 5.
TakeWealthFromConnections =true % 5 : 7" — A DHZICEITRIC iU,
3 HOODANRHOEET LT LAY —IZ I HF2OBEZ2 L5952 LI2E D, A

DENOULIELB0E,ET v 7 T5h, b L 0L LICHRIUTERICE Y,
ZOMITRE L v b L, 0Kili%5IEZOHIZER,
TakeWealthFromConnections = true {2l 2 GiveWealthWhenDie = true %
5 EMARE TR, HFOENIESSHIE (20d HRAT20EE T)
HADARNOEECHBE T LAYl B LMTE 2 5,

B o, BOWETHH S 47, 77, rateOfGlobalMoveToLocal,
rateOfGloballnteractionToLocal 585§ %, 7272 L, /NE 2R mutatio-
nRate (=0.05) THRERI LI L, ZRERSEIZGGL, H—HRD
INSONEDOMHAHIERDEI TER NS,

DR, RETHEHY EFVOMETH D, DB, ZOEF L% PDGame &
ERZ EI2T 5, Z®PDGame % Ascape # IV TEET %,
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%3
" " # it o in

5% — AR I 3 referentialRatio T Ref., ### cooperatorRa-
¥ A47 tio ¢ Coop., %D OFEERT Def. 107 5,

ZEREROBRL, F—MRITHEEL Ty £ TSR TR 5,
¥y EERT 0., numberOfTags-1} O XNl b,
rateOfGlobalMove | XD X N TO—K454 © [lowRateOfGlobalMoveToLocal,
ToLocal highRateOfGlobalMoveToLocal].
rateOfGloballntera | KO X BN ToO—#:44i - [lowRateOfGloballnteraction
ctionToLocal ToLocal, highRateOfGloballnteractionToLocal].

4. Ascape IZ&BEE

9, T2. Ascape £id? ) T¥ 7 u—FNL7 Ascape IO 7 7 f V&
NetBeans [ZF2ik St %, NetBeans BB LT, A =a—256 [V—N] - [F
A77)] @E®EYL %% (MyLibrary) THHOI 4 75 2 88&T
5, MyLibrary # IR L 7 5 A8 A2 Ascape 5.6.0.jar &, V— X2

(Ascape SDK 5.6.0.zip 5V —ZA 7 7 A MG LR L7z GEL
{1, #E%*5H)) Rev Ascape Source 5.6.07 4 L& b1 %, Javadoc I
Ascape _Docs_5.6.0.zip Zi%¥ €3 %o 1T MyLibrary |Z Ascape ®E 7%
T 7 ANVHEEREINT, FFl, v—RA& Javadoc #EFEL/2ZEIICL D,
NetBeansIDE @172 5 Ascape @V — A 23— & Javadoc (APl DEZEL &)
BERWRELRY, Tur I3 IPERHITE

K2, JavaT FUr—YaryHAo7uy s b (MyAscapeModels & LT
BL) 2EXRT S, L L MyLibrary 22070327 bDIFA T 5

JIWCEET 5o BARANIZIE, Yoy b4y Ko TcFuycs by
MyAscapeModels 245271 » 7 L, 70,87 1 2R, ER3Ihsb ¥4 7
TRy VADEZ®HBATINPOTAT T RS, BildHd '94777
BN Ky &ML, MyLibrary 803 %5, ZILC Ascape AT 5
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R 72, LT T, Z® MyAscapeModels 70 Y =7 bz T3, €
TN, OEIATERZEF NV PDGame ¥ £ T 5, LFTHERT S
PDGame #FEfTT 56 L1 DX Sk bB, 714 FoD EEHOLENS View
DFER,, MEIEF, T4, FAVREN, TOLICa Y PE—LVKRY VHT
WATVD, TOTOELEPSHETN, 2XTMEF, T—5a&kb¥ 777,
WIEA TV D,

Ascape TL—V v PAR—ZEFNVEEETZICIE, BEE22907 74
WA(TFR) BIETHB, ETNVERBTDLTI ANV (ITR) ET VAT —
ZRABTEHT7 AN (FFR) Thb, PDGame EFVERLBTH7 T A%
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PDGame (7 7 4 V%1% PDGame.java) &L, ZOF LAYV —%itkd 57
X % PDGamePlayer (7 7 £ V41t PDGamePlayer.java) &£ $5 2 £12F
%, PDGame 7 5 A1t Scape 7 9 A D4~ 5 A, PDGamePlayer 7 5 1%
CellOccupant 7 5 ADIRET T A T 5, LFTUE, &AW PDGame 7 7 X,
KiZ, PDGamePlayer 7 9 A2 L Tk~ 5,

1 PDGame 75X (EFILERRT ST R)

Tudxzr b4y CTTUY ey M MyAscapeModels 457 Y v 7
L, [F#] - [Javaz 5 Z...] 285, FIRENLFATATRY 7 ATY
5 A% % TPDGamey, 7Sy 7 — Y% (Z ZTl) Torg.namekata.ascape.
models.pd) &L, ZTHY %3, 77 A4 PDGame.java 2ERK 2 Ui
HEITREIZ Do 7 7 X% PDGame Of51Z Textends Scape | % il 2. PDGame
79 A% Scape 7 T ADPE T F AT HIEXWRLT S, GHE, G
LT T R=hefgEy ZZTUER import X & ANBLENDH 5,
INICE LTI, 5BEWT 5,) %1, BIE L7V super 7 9 & Scape M X
Vv F#%& PDGame 7 5 AWIZEERL, ¥YIalb—Ya yEFRIINsA—%
DERLZUREIZTH2DIZ, get AV y Feset AV Yy FEIEATL7Z5TH
%o UTICHTL 53— FOEMES TRESOERIZ Y 5 2O &Y %355
TEUWICESEIN T b,

get AV v FEset AV y FUMIERRTHLLENH L XV v Fid,
createScape (), scapeSetup(ScapeEvent), createGraphicViews() T& 5%,
AR TIE, #IZ, main(String[]) %3 L7,

EFNVEFBT S PDGame 7 7 ATITHIREZ LiE, UTO@Y TH5,
createScape() X Vv FIZT: (2—F1%2%MH)

F9°, super XV v F&IESR,
KIZ, (KFaTid) lattice &9 Scape ZEIZ 7+ > - 2 A Vit &

5, £t (PrototypeAgent) (2 VOB AL SER T L0752 (E

D) HostCell 7 I X & iRE ST (83 %) MyHostCell 35 L 72,
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/I — ¥ 1 (PDGame.java)

/I createScape() & scapeSetup(ScapeEvent)

public void createScape() {
super.createScape();
setName("Prisoner's Dilemma Game");
lattice = new Scape();
lattice.setSpace(new Array2DVonNeumann());
lattice.setPrototypeAgent(new MyHostCell());
lattice.setName("Lattice");
lattice.setExtent(latticeWidth, latticeHeight);

PDGamePlayer player = new PDGamePlayer();
player.setHostScape(lattice);

players = new Scape();
players.setPrototypeAgent(player);
players.setExecutionOrder(Scape. RULE_ORDER);
players.setName("Players");

add(lattice);
add(players);

H(Cl) YTab—varvERRLT—FE2EDEVEA,
HZ 2o, #%ik$ 5 StatCollector Z B L .
/1E % players iM% 5,

}

public void scapeSetup(ScapeEvent scapeEvent) {
players.setExtent(nPlayers);

RIS EZEL, BFOHA XEIBET 5.

FORIZ, BTHERT S PDGamePlayer 7 S ADA Y A ¥ ¥ A% (Kfa
TIZ) player & W EBEIAER L, TNANEET % HostScape % 41 L
72 2 KIUHEF lattice ICHET %o lattice LCTHEH T LT XTHOT LA ¥ —
T A Scape 2% players #E L, 4 ® PrototypeAgent % player
IZI8E T %o Scape £ players ICFRE I NS NV —VOETER (Il
LCidf%iti4 %) % RULE ORDER (%7ziZ, AGENT_ORDER) (Z#8&E ¥
BHo TOETMERIZY I 2 L—3 3 yEFTHIC Setting Window TZEH T §E
TdHh b, players IZTHRFETAHLE RO T LA Y —DORFITRICHERS
scapeSetup (ScapeEvent) XV v FCieilkd %,

LFRICEE L 2RI FE LD T lattice E T LAY —2@E EbT
players @ 2 2@ Scape &, Zi1d Scape THHHTHEH (PDGame) ZHI
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z% (add)o
BEO (C) oS, YIalb—Ya vERPILTF—924£0720H
BUEREST, ZNCEALTIEBET S,
scapeSetup (ScapeEvent) AV v FIZT: (a—F1%%ME)
players IZfR¥E3 28R D7 L A4 ¥ —D# M nPlayers & players
Scape IZFRET 5o
createGraphicViews() XV » FIZT: (23— F 2 %2%HE)
YIalb—YarEHENIIRAZLENTELINICTHEHDITH S,
F9°, super AV v F&IEER,
2RIMFECBOWTT LAY —DEDL BB LED L ) RiTh%
HoTwbh? 2 HEMICES 2012, FRICEL 72 Overhead2DView %
ERR L, VOV A ReFEL, 2RKILEFEEDLT Scape @ lattice {0
Z % (addView),
(C2) OIFBIEYIalb—YaryrhlilED7T—% (a—=F1o (Cl) OF
FTEHRLZDD) 2HEMIIFRT HRFICLELRTETTHY, BT 5,
(C3) DT 2RICEF ETRRENSG T VLAY —DOREATOHE L X
IEZHDRICHELT»THY, #HikT 5,

//z— F 2 (PDGame.java)

public void createGraphicViews() {
super.createGraphicViews();

overheadView = new Overhead2DView("Player's View");
overheadView.setCellSize(12);

lattice.addView(overhead View);

/1 (€C2) ¥R alb—¥arEIFHIZ StatCollector TED T —F DR

/1 (C3) VA Y —OHEEEEERTERXDHE

set AV vy FEget Ay Fi (a—F3 %%
YI3alb—va rOFEFTHIEEET L2V AT A —F ket AV Y F
Eget AV Y FEBEWTBALE DS, flzid, & HERoTL v —0
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ANFZ nPlayer WO BT ZONA2, YIalb—va P2 HETE
HEITHITIEI-F3IDHEYBITDLIICT S, T THI LT Set-
ting Window CEWWEEL 5,

main (String[]) Xv v FIZT: (2—F 3 &&H)

Judx s b MyAscapeModels % (] 2 1&, MyAscapeModels.jar 7 7

AN TNy r$h, £k, 77 v h®Darchive TZDjar 7 7
A NVEIRELT) B LI PDGame EF VA ET END L HITT 51
X, T, EITROES 5 A% PDGame IR ET 50 BERMICIE, Tudx
b4 FoT7UY 27 b4 MyAscapeModels #4527 v 27 L 7o
WNF A4y BB, EOhTITY b TEIT) 2B, HO TE77R2, 0%
BRy &L, Torg. namekata.ascape. models. pd.PDGame | # 3% E$ %o
KIZ, main Xy FRNTI—F 3 OFLEHTO LT 5,

//2— F 3 (PDGame.java)

public void setNPlayers(int nPlayers) {
this.nPlayers = nPlayers;
}

public int getNPlayers() {
return nPlayers;

}

public static void main(String[] args) {
new org.ascape.runtime.swing.SwingRunner()
.open("org.namekata.ascape.models.pd. PDGame", new String[]{});
}

main AV vy FEFEBELEWEEIE, T£27 95 2 12 Torg.ascape.runtime.
swing.SwingRunner| Zi8%E 7T 5%, jar 77 A V& ETTHE, EITTHET
VDY FTRLEATT BN ETVETRAIDPLEENLOEL LT R
NELS5hw, FIED7 5 A%4% AT 54, IEMIZ Torg.namekata.
ascape.models.pd.PDGame|; & AN LT R LL v, /2, EF IV EE
SEMHOY A M jar 7 7 4 Vb Torg/ascape/model/ModelChoices.txt
B 3N TEB D, Ascape KR SN T B EFT VB EIN T
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5o PDGame # V) A MIFERZIEL70IZ1E, 2D ModelChoices. txt # 511
T (#ESE),
L EAS, PDGame 7 5 A (BEFNV%23E$ 2275 2) OFHBETH S,

2 PDGamePlayer 75X (FL1V¥—%RkT 5T X)

Ty N4 YN TT7TUY Y MG MyAscapeModels 2571 v 7
L, GH#] - [Javarz 5 A...] &5, BRENLIFATUTRY 7 AT
I A% % TPDGamePlayery, 28y r—3T% (Z ZTlE) Torg.namekata.
ascape.models.pdi &L, B THRZ > %4¥, 77 4 )V PDGamePlayer.java
DER ENMRETREIZ 2 B, 7 T X% PDGamePlayer 74512 Textends Cel-
10ccupanty %fi 2 PDGamePlayer 7 5 A % CellOccupant 27 5 A DL 7 5
AT AHI EEFHELT S, £, BIELWARA—s8—2 5 X CellOccupant @
X F% PDGamePlayer 7 9 ALK L, TOMABEL I ExTUTE
WV, KFFTELE L7z AV v NiZ, clone(), initialize(), scapeCreated(),
play (Agent), fissionCondition(), fission(), update(), deathCondition(),
die() THbo 72, TVAY—OBEIN—VEEFRKLL Rule 7 7 XDEL
GLOCAL_MOVE RULE, 7L A ¥ —OMBHFLIODL V-V EER LT
Rule 7 9 2 ®%E# GLOCAL_INTERACTION_RULE, #H#%FtakL 72,

clone() XV v FIZFE—HROT LA v —RFHEELRICFCHS D 2
Vv FTHY, PDGamePlayer 7 7 ANTHH L T 5% 7 7 RERHH UL,
ZODclone() THLWA Y RAY Y AZERT bo €9 LAV ERBOLHA
MUA YRy Ae®BELTLE ). —7, initialize() XV v FIZFE—HAR
DT VAX—=IZORIZ, clone() XV v FORIZIEPIBRENSL XV v FTHb,
HeoT, B—MROMEDXRE, Blz2IE, ¥4 7% Ref. 7213 Coop. T 7212
Def. D ENPICTBESINMERTHRD L, ¥ 7 E2EHET 0,..., number-
OfTags-1l OEN,IZRD D, Ex21T5,

scapeCreated() AV v F TR 7L A4 Y—%{#FE T % Scape (5 0GEIL
PDGame 7 9 A M) players iZV— V& FET S (I— F 4 % BH),
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/I — ¥ 4 (PDGamePlayer.java)

public void scapeCreated() {
getScape().addInitialRule(MOVE_RANDOM_LOCATION_RULE);
getScape().addInitialRule(INITIAL_CONNECTIONS);

getScape().addRule(GLOCAL_MOVE_RULE);
getScape().addRule(GLOCAL_MOVE_AVAILABLE_RULE, false);
getScape().addRule(GLOCAL_INTERACTION_RULE);

getScape().addRule(FISSIONING_RULE);
getScape().addRule(UPDATE_RULE);
getScape().addRule(DEATH_RULE);

GLOCAL _MOVE_RULE %% DEATH RULE $ TO 6 2DV — Vi, ¥ 32
L —3 g3 Uy EATEC Setting Window TETNEFR 222720, L—VOEfTE
I TE S, GLOCAL_ MOVE_AVAILABLE RULE & & OB & TR 2
BEEN TV A,

ZIZT, 3= F1ICHTELZV—VOETIERF RULE_ORDER & AGENT
_ORDER ®EW# i 5%, RULE_ORDER @4, GLOCAL_MOVE _RULE
WERTOT VA Y= IZ#EA S 7212, XD GLOCAL INTERACTION
RULE ST XRTOT LA Y—ITHEASH, €012, FISSIONING RULE %%
FTRTHOT LAY —IZBHEIN, 20X, EV—ABETXTHOT LA

—IEASNTHALRKDL—LAED, £ BEIIL—LAETEINS,
WhWwd, FLA Y —I1Zx LCRIBBAICV— VASER b, i), AGENT
_ORDER ®¥i#, 571 AXY—IIHLT, £9, GLOCAL MOVE RULE

BWH XN, #ORXKIZGLOCAL INTERACTION RULE #5# il X v
~DEATH RULE 8@l S b, ROTLAXY—IZx LT, £9, GLOCAL
_MOVE RULE %@ 211, Z® X2 GLOCAL INTERACTION _RULE #%

BWHEN--DEATH RULE AR S5, 2w EBEEIE, E7VAY—FIZ
FTRTCOV—=NVHBRETENL, Whb, T AY—II8 L TIERBIYIZL—
WSER SN %,

addInitialRule X BRI 1 EL T EITTI2V—VERHET . MOVE
_RANDOM_LOCATION_RULE & Ascape CEZREIN TV L NV—VTT LA
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Y—% 2 RMF LIS V¥ LIZRET 5, (INITIAL_CONNECTIONS 4 H
TEON—=VTHBH, MPAnI LD THHALXERT 5,) addRule i2HH512
EfTTHLV—NVEET S, GLOCAL MOVE RULEEFE 2D (1) &#FELE
L7z —VTHY, Ascape TEZRZIN TS MOVE RANDOM _LOCATION
_RULE & RANDOM_WALK RULE #%# k& L7z, GLOCAL MOVE
_AVAILABLE RULE b AL V— L Th Y, Ascape TERINTWVAH
RANDOM_WALK_AVAILABLE RULE #&# (2% L 72c GLOCAL
_INTERACTION RULEZ&E2 D (2) #FEELNV—VTHY, Ascape T
EFJENTWASH PLAY OTHER & PLAY RANDOM_NEIGHBOR RULE #
Z#EIZ L TER L 720 GLOCAL_INTERACTION_RULE »SE47 315 &, &
AT & L TEEINAZ T LA Y —%5% & LT play(Agent) A Vv FASIEE
Nb, #toT, Zdplay(Agent) Ay FC, R1DODNAOTY L =7 —24
X HDTENBHFONGEZAHEL, $4O0BIIMR, TOMLERLEL
ﬁéom$mNmQRmE,mmAﬂmeEImAﬂmeEuAmmef
ERENTVBNV—VTHb, FISSIONING RULE i FE# FEd Z 2 120E
THV—=NVT, TON—VHRETEND L, fissionCondition () ATFUH i,
INDBEEZKT & fission() X v FAIEEN S, fissionCondition() X/
FTIEE A fissionWealth X ) 4 RXFWEAIZES, £ ThWEAIEHBEE
9, fission() AV v FCRTHEEZELLDDEFNENTH L0 8 D,

BTV AEFICIE,

PDGamePlayer child =(PDGamePlayer) this.clone() ;
getScape (). add (child) ;
child. moveTo(cell) ; //cell iTEBNTWVEEVTHD

£

DEHCFEEER, ZOFHEE, TLAY—%REFET S Scape, (DA
{2 PDGame 7 5 A ®) players IZMZ, ZBOTWLENVICHETS 5, 2SRER
PR HRIFIE, TOFHRICEASHEEBZ S, BRERSREIITE
3DXIIT VT LIIEET Ho UPDATE RFEZ—D2W AV — VITHIR L

Eﬂ
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update() XV v FHPIREIEN %, update() TIIEEHET 1 2 ITHER T,
DEATH RULE 38 Z IS T AV — VT, TOL—VhEFTEINEE
deathCondition() 23Fx v 7 &h, BEEET LT LAY —i3h, BEET
L3 vy, deathCondition() * v v FCIHEEHPHFHEZBITC0L0 2 F
72iE, BPRTHY, o, ARPSEEZES>TCLEVPROZETHAN T %
X (FE20 (3) BH), PR EQ—PETHIEE, HEkT, ThDL
ST ERT,

3 Y3aL—YalETHET—FEEHERTTS

VIialb—varkir) Bo—olk, HAHEENEELKICEO L) IE
T 20 2RI ETHI.H2E, YIalb—TaryoETHC, CE2H-o
Twv2 Ref. DAEL, Ref. OEOFY, (K2D (3) THPILL) FHan TR
FRFICAIRICE 2 2B O, 2 EL TN 7 7 CTERT 5, ZHICID,
FOEERFERBRL (2—F (CD) & (C2) 28, 2—F (C) & (C2)
IZEF NV & EHR T % PDGame.java DI — N 1 DFMERFICA S, T— N (C1)
WBr—7 2 NETHHD, I—F (C2) 3797 TERRTHHDTTH 5,

9, "CH*Mo>T 5 Ref. DAL #%FHT 572912, StatCollectorCond
LI I 52T 5. HEEMEFHLALFEOT LA Y —oMi (N
RENTDLITATH D, HIBRELTHSTEIERZ 40 (22T TC
Ref.1 52T, BONEHY 72X 2HMAT 5, TONEZ T XD meets-
Condition I CH 7 > b L7zWEBEIZEE KT return L2 E L, object 127
LAXY—DB Ao TWwWBDT PDGamePlayer 2% v X F LT type % RE-
FERENTIAL T& ) move #* MOVE C THh 5 & X ITH %R T,

MRef. DB DY | % 4HE517 53413 StatCollectorCondCSA &9 7 5 X

FRAT S, LEE2WLLEBEO T LAY —0@E% (M%) %%z (Count),
(getValue T:R$) F—# OF (Sum), FDHEHDFEYY (Average) ZFHHET
B GATHD, BARMBIELETHBD, YIalb—Tarhodsiic
Ref. 7% Count AWTC, ZNLHOEOHH Sum TH 5 & X, EODOFH Average
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//2— F (C1) (PDGame.java)

StatCollector[] stats = {
new StatCollectorCond("C Ref.") {

public boolean meetsCondition(Object object) {
return ((PDGamePlayer) object).type == REFERENTIAL
&& ((PDGamePlayer) object).move == MOVE_C;
}

b
"..

' new StatCollectorCondCSA("Ref. Wealth") {

public boolean meetsCondition(Object object) {
return ((PDGamePlayer) object).type == REFERENTIAL;

public double getValue(Object object) {
return ((PDGamePlayer) object).getWealth();

}
W

}s

players.addStatCollectors(stats);
players.addStatCollector(new StatCollectorCSA("Give in Die", false));

12 Average=Sum/Count TH 5, B L LE (2 ZTlE) Ref. Wealth) %
£+1F, meetsCondition T type 78 REFERENTIAL T 5 & X IZE&#K L,
getValue TF— ¥ Of (OB EIE, 7L AY—0E) ((PDGamePlayer)
object).getWealth() #:E3., L E&#ACA L7 stats # players 2z %

(addStatCollectors) o

Tt CIEMBRIC ANRICS 2 2B 0FY ) 28T A5G IR LRL

Bo T— 8RBT AN, MIITIA R, AT THL, TOHE, 7—
YEEHTHI—FITVUAY—%LBT L7 7 A VIHE LD HERT5),
EFNVEELBRT D7 74 VITIE (EEETEFT 5720 Cond BSALZW)
StatCollectorCSA DA ¥ A ¥ ¥ A& 4l (2 ZTid) Give in Diey & false
ZHIEE LTHERL, players (ZHIZ %,

757 TCERTHHBAI—F (C2) ThHb, £, ChartView % chart
WZER L, €M% players Scape 21z, chart iZ Ll L2 RRTREF—%
ZHIET Ho FIZIE, TCRef.) O (AN ZFRLIZVEEE, TCount
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/1= —F (C2) (PDGame.java)

chart = new ChartView();
players.addView(chart);
chart.addSeries("Count C Ref.", Color.green);
s

chart.addSeries("Count D Def.", Color.red);

chart = new ChartView();

players.addView(chart);

chart.addSeries("Average Ref. Wealth", Color.green);
W

chart = new ChartView();
players.addView(chart);
chart.addSeries("Average Give in Die", Color.red);

CRef. ) & Count Zffi¥, 2 2HD51IZZ T 7D (Color.green) % IEE
T ho /2, ¥—4% TRef. Wealthy OV EERLIWVEENE, TAverage
AT, #5151%% TAverage Ref. Wealth) &3 %,

T LA X —=IBERREIIT—F TGive in Diey #IET HDT, ZOHIE
T U A Y =% T % PDGamePlayer 7 5 AD die() XV v NNTIT)H (2
N b &ZZH),

/I — ¥ 5 (PDGamePlayer.java)

public void die() {
super.die();
if (((PDGame) scape.getRoot()).takeWealthFromConnections) {
if (((PDGame) scape.getRoot()).giveWealthWhenDie) {
if (type == PDGame.REFERENTIAL || type == PDGame.COOPERATOR) {
int tmpwealth = wealth;
boolean res = connections.doGive(;// ARICE 2 S xNITE L 2 5,
if (res) {
scape.getData().getStatCollector("Give in Die")
.addValue(tmpwealth - wealth);

4 TLAY—OHEHEELEET D
My LRI 2 R FLTEREINSE T LA Y—IZE ENH»ES T
AETHbH. DOt getColor() XV v FCIRETEX 5, LML, #Bl2iE,
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Y7 DB AMOEE, CeloTwb 4
Ref., D %o Tv»% Ref., Coop., Def. % tag | 0] 1] 2] 3
RAG2700316B) ORETLLEF S [ReLC OO | O | D
Zh, TNEBEOENZFTT LI EIERET ReftD | @ | @ @ &
H b Ref IdHF, Coop.td1EH#, Def.id= Coop. | []1[M m E
ARETREEZ b, ¥ 7IZHLTH (A EHD) Def. | A1 A & A

XBl&d 2 (RA4ABH),

SO TVUAN—DOERAERTHIZ1EL 5D LFEME» Db, ZHED

T A XY —OiE k% il L7z DrawFeature 7 5 A D EH DRAW

PD

_PLAYER #%E#&3 5 (2—F 6 #28M), draw 85D obj |2 $ 5 L3
AoTEBY, 7L AXY—P0BHEZ, B width, & & height ® (|
Graphics g ZF AL THi<o ZOEFWE TV A Y—% 52K 3 %5 PDGame-

Player 7 9 A TiEs%T 5o

/I — F 6 (PDGamePlayer.java)
public final static DrawFeature DRAW_PD_PLAYER = new DrawFeature("PD Player") {

public void draw(Graphics g, Object obj, int width, int height) {
PDGamePlayer player = (PDGamePlayer) ((HostCell) obj).getOccupant();
if (player != null) {
Graphics2D g2 = (Graphics2D) g;
g2.setStroke(new BasicStroke(1.5f));
g2.setColor(Color.black);
switch (player.type) {
case PDGame.REFERENTIAL: // circle
if (player.move == PDGame.MOVE_C) {
g2.draw(new Ellipse2D.Double(l, 1, width - 1, height - 1));
} else {
g2.fill(new Ellipse2D.Double(1, 1, width - 1, height - 1));

break;
case PDGame.COOPERATOR: // square
g2.draw(new Rectangle2D.Double(1, 1, width - 1, height - 1));
break;
case PDGame.DEFECTOR: // triangle
int xPoints[] = {width / 2, 1, width - 1};
int yPoints[] = {1, width - 1, width - 1};
GeneralPath polygon = new
GeneralPath(GeneralPath. WIND_EVEN_ODD, xPoints.length);
polygon.moveTo(xPoints[0], yPoints[0]);
for (int index = 1; index < xPoints.length; index++) {
polygon.lineTo(xPoints[index], yPoints[index]);
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polygon.closePath();
g2.fill(polygon);
break;

}

/1 tag
int xPoints[] = {width / 2, width / 2, 2, width - 2};
int yPoints[] = {2, height - 2, height / 2, height / 2};
GeneralPath polygon = new
GeneralPath(GeneralPath. WIND_EVEN_ODD, xPoints.length);
polygon.moveTo(xPoints[0], yPoints[0]);
for (int index = 1; index < Math.min(player.tag + 1,
xPoints.length); index++) {
polygon.lineTo(xPoints[index], yPoints[index]);

if (player.move == PDGame.MOVE_C) {
g2.setColor(Color.black);

} else {
g2.setColor(Color.white);

}
g2.setStroke(new BasicStroke(0.0f));
g2.draw(polygon);

COEH DRAW PD PLAYER #, EFNV%&i#4 5% PDGame 7 5 AT
lattice 120l 2 (addDrawFeature), ELZEZFEEZIT) (Z—F (C3) #&H),
SO Ta—F (C3)) 1Za—F1 oM ESIEAT S,

/fa—F (C3)

overheadView.setDrawByFeature(true);

lattice.addDrawFeature(PDGamePlayer. DRAW_PD_PLAYER);
overheadView.getDrawSelection().clearSelection();
overheadView.getDrawSelection().setSelected(PDGamePlayer. DRAW_PD_PLAYER, true);
overheadView.getDrawSelection().setSelected(overheadView.cells_fill_draw_feature, true);
overheadView.getDrawSelection().moveToFront(overheadView.cells_fill_draw_feature);

5 Sweep
YIalb—va TN, EENGNEIT) 20IE, EROBHEIER
ZiThT ;s view=false) T A—F 2 HHHATEAEET (VbW 5,
sweep), TESNHE K (stopPeriod) ® ¥ I 2 b —3 3 % % HME
(runsPer) 17w, #R% 7 7 4V (runFile=true, periodFile=true) Zf&
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HBTHIENLETHD, T2, LEROF— 5O SHBEODH 575 — A% E
OZFDOFLEAE (randomSeed) #BEL T, SEE, EEROMEFRRET-T

(view=true), ¥32lb—3ar&{7) T L MLETH5B, I% Net-
Beans IDE E¢, LEOER (R, LELZSIEMO/NT X — 7 OF{H)
ERETDHIEIL o TITW 2, 9, sweep ICBWTELSEA/85 X —
FPDset AV & get Ay FEFEARLTBLLLELEH 5,

ZDZ EEAT) 72012 PDGame 7 T A DA 7 5 A PDGameMultiple (3 —
F7%%M88) 2515, I— F7®Part (a) OFHT, HEOHEERZ
797 (view=true), A% (stopPeriod), #E% 7 7 4 VIZEET B
(runFile = true, periodFile=true), ¥ I 2 L — ¥ 3 ¥ OFEFFEIE (runsPer),
HEIRET o Part (b) Tl sweep 2ITb WD /85 X — 5 O MM+ %
ES B, PDGame 7 7 ADERMESH I THEMEREL TE45, Thz
LRI LLEIC, Z0 Part (b) OGS THILEZIT) o LLEDOETIEET IV
AT H 7T AD createScape ) DR TETENS,

//=— F 7 (PDGameMultiple.java)

public class PDGameMultiple extends PDGame {

boolean view = false;

boolean runFile = false;

boolean periodFile = false;

long randomSeed = ARBITRARY_SEED;
int runsPer = 30;

int stopPeriod = 500;

int pausePeriod = 320;

/'
* myCreateScape CHIHIE & B E.
* mySweep T sweep ¥ BE
]
private void myCreateScape() {
/1 Part (a)
//view = true; // set true if you want to watch the graphic views
//pausePeriod = 320; // set pausePeriod (default value = 320) if view = true

//stopPeriod = 500; // set the number of periods (default value = 500)
/lrunFile = true; // set true if you want to output run file
//periodFile = true; // set true if you want to output period file

//runsPer = 1; // set the number of runs (default value = 30)
//randomSeed = 1279765355770L; // set randomSeed if you want to specify randomSeed
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/1 Part (b)

/1 set initial values of other parameters if you need
//canTakeFromDifferentTag = false;
//takeWealthFromConnections = true;
//giveWealthWhenDie = true;

if (runsPer == 1) {
setAutoRestart(false);
}

if (runsPer == 1 && view) {
setPausePeriod(pausePeriod);
super.pause = true;
} else {
try {
setStopPeriod(stopPeriod);
} catch (SpatialTemporalException ¢) {
System.out.println(e);
}

}

private void mySweep() {
Date today;
String output;
SimpleDateFormat formatter;
String pattern = "yyyyMMddHHmmss";
formatter = new SimpleDateFormat(pattern);
today = new Date();
output = formatter.format(today);
DataOutputView outputView = new DataOutputView();

String filename = "PDGameRun" + output + ".txt";
String filenamel = "PDGamePeriod" + output + ".txt";

try {
if (runFile) {
outputView.setRunFile(new File(filename));

}
if (periodFile) {
outputView.setPeriodFile(new File(filenamel));

} catch (Exception e) {
System.out.println(e);

addView(outputView);

SweepControlView sweeper = new SweepControlView();

SweepLink varDim = new SweepLink();

// Part (c)

// repeat the following as many times as you need to set sweep variables
varDim.addMember(new SweepDimension(this, "numberOfTags", 0, 4, 1));
sweeper.getSweepGroup().addMember(varDim);

sweeper.getSweepGroup().setRunsPer(runsPer);
addView(sweeper);

}

public void createScape() {
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myCreateScape();
super.createScape();

}

public void createGraphicViews() {
mySweep();
if (view) {
super.createGraphicViews();
}
}

public void scapeSetup(ScapeEvent scapeEvent) {
super.scapeSetup(scapeEvent);

setRandomSeed(randomSeed);

}

public void scapelnitialized(ScapeEvent se) {
super.scapelnitialized(se);
if (view) {
getRunner().pause();
}
}

BT 77 4 VICRET 23461, DataOutputView 215D, Hh7 740
ZIBEL, T outputView % Scape 21z % (addView), sweep %179 72
It Part (¢) OFHD L H12479. 2 2 TlE, numberOfTags DE% 0 H»
LR 4 B2 A E THHS 1 T OTETT S, EET A HIE numberOfTags
ODHBBVEZBEEZLZNWI ETH DB, 2O 32— FEH D mySweep() X
PDGameMultiple 7 5 A @ createGraphicViews() O THEITENL, b L,
view 2357 51E, PDGame 7 5 A ® createGraphicViews() 13 ET SILTHE
ROMEERAZI NV,

GLEEORBZIEETVERETH 7 5 A D scapeSetup(ScapeEvent) X
vy FORTITH

Ascape OBMEDLKRTIE, EFTNVEEFTTHETWLEYI2b—3ard
BAlE XN b, Ascape &LEJEFICIZ O T4 EAHIANCERINS 2D, ZoF %
TRYI2ab—vavORUDETFRZ v, ChEEMT S572DIZ,
scapelnitialized (ScapeEvent) W view 28 7% 51F, FOORIZS I 2L —
a v OETEREESEL,INUII D, EIKER L —F — 2R T E b,
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6 2 O fi
BODPOBERAEBRR5S, EF)V PDGame Tld Ref. & Coop. 37 L £ ¥ —
DHPEWR L Ro AT, (RRER BESIHRTEHSSHEZ 5
BRWEWIEIRT) MEOY 32— a3 v 2T LEI GV IREF 2 v
JLTy¥3ab—varzib05#555, PDGame 7 7 A0 (#E LI
O 2 %) scapelterated(ScapeEvent) XV v FNO I — NOEDTH5H
(2—F8%ZM), 2—F (C1) OFHTHER L Tv 5 StatCollector TEEIZ
L TWBOT, ZREBIL T Ref. & Coop. D AFA0 LT IZR UL,
YIialb—YarEEETSE, 23— FATpause PEDOHE (Zhid PD-
GameMultiple 28T SN T, HEOHHE X FREELLLEETHS), stop()
FETTHEHEFEOBEABEZTLEY>DT, It 5720 pause() &
FEITL T 5,

//22— F 8 (PDGame.java)

public void scapelterated(ScapeEvent scapeEvent) {
super.scapelterated(scapeEvent);
DataSeries dataSeriesCountCRef = getData().getSeries("Count C Ref.");
DataSeries dataSeriesCountDRef = getData().getSeries("Count D Ref.");
DataSeries dataSeriesCountCCoop = getData().getSeries("Count C Coop.");
double countRefCoop = dataSeriesCountCRef.getValue()
+ dataSeriesCountDRef.getValue() + dataSeriesCountCCoop.getValue();
Boolean cond = countRefCoop <= 0;
if (cond) {
if (pause) {
getRunner().pause();
} else {
getRunner().stop();

M1ow 4> FyOLEgOay ha— LRy o705 9EE2M4E, K
2 @ Setting Window 238N 5, AMAS Parameters # 7, A% Rules ¥ 7
DRBIEN K OMT TH S, LMD Parameters ¥ 7C, Value D ZIBIES
HIEWEDT, YIab—alENPIRSTIA-—FOMELETE L, A
D Rules # 7 CUENV—NVa b L7720, THFRZZEZHI ENTE S,
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A Nodel Settings -~ =l o b |
[ @ Parameters | [ Rules |
All Scapes
e T b CEL e || T (p
COGDerEtDr Ratio 0.3333333333333333 A Model Settings 3 = E
|Death Age 50 -
Fission \Vealth 10 [ 9 Parameters | D Rules |
Give Wealth When Die frue
High Rate Of Glooal Inter... 1.0 Select Scape
High Rate Of Glogal Mov... 1.0 l
Inherited Wealth 5 {Players =
It} Wealt 6 Select and Order Rules
Laitice Height 30 = .
Lattice Widih 20 == Rule [ Active |
Length Of Connections 10 Glocal Move vl
Low Rate OF Global Inter... 0.0 Glocal love Available |
Low Rate Of Global Move... 0.0 Glocal interaction ]
Mutation Rate 0.05 Fissioning |g_\
NFlayers 100 Update 4]
Number Of Tags 4 Death v
[Pause Period 2147483647 L
[Payoficc E iR
|Payofi CD -6 ===
:Payoﬁ DC g Execution Order
Payoff DD 5 Y
[Random Seed 1285750061457 49 O By Agent £ ® ByRue
|Referential Ratio 0.3333333333333333 Execution Style
|Shaw In Calor false
Istart Periog 0 & ® completeTour @ Repeated Draw
|Stop Perioa 2147483647 »
[Take Wealth From Conn... trug Agents Per lteration
‘lThre'acCount 1 @ AN O R

2 Setting Window

1O 4 Y KO o ay ba—VRg 0475 5 {8 H o Informa-
tion R YEETFTNVDIERERRIELERY > ThbH, TNEERIMER I
% 72®121E, AboutPDGame. html &\ ) ZHEID 7 7 £ MiZ<htmD ¥ 77, <head>
7, <body> ¥ 7 HMERAETIC, EHRNELEF &, (PDGame.java &[] U7 ¢
L7 MUK #ET S, SO 22k (NetBeans Tid) jar 774 VD
Y2 T M X %, MyAscapeModels. jar 2 %47 L, Information "R % >
gL, M3DXIHIZY 4 ¥ FyHFHITEDONIZ AboutPDGame. html (2
LR L7 NBEFREN D,
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Emergence of Cooperation in Demographic
Prisoner's Dilemma Game
- Tags and Connections -

el

by Tsuneyuki Namekata and Yoko Namekata

In period 0. N (= 100) plavers are randomly located in 30-by-30 lattice of cellz. The left and right
border of the lattice are connected. If a plaver moves outside. for example. from the right border.
then he comes inside from the left border. So are the upper and lowet border. A plaver is one of
three types. Referental. Cooperator. or Defector. Players play Prisoner's Dilemma Game given in
Table 1. Defector always uses D in Prisoner's Dilemma game. Cooperator always uses C.

3 EFIOEH

Ascape DEEETIE 2 Rt F Lo VvoligL<cdh b, TNEZLET S
—FHM 2 HkIZ2— F 1o MyHostCell) D5 % ELONHEE 7 5 X Host-
Cell ZFIFI L, ZDHT getColor() #EF+L, HHOM X Lfih BT L v,
L2L, 2O0XHfH s, R1o2REEFLEOT LAY —%2RL LT
TLAY—OREEZRH<S (Alt+Click), L@ T VAY—%BHT 2
(Shift + Alt +Click), ##HA7HE, ULEIZAZZAY) Ascape D Log 7 4
YPFIETFRDEIBITI— Ay E—IPEREINS !
Error in dynamic method read: javalanglllegalAccessException:
Class org.ascape.util.Property Accessor can not access a member of class
org.namekata.ascape.models.pd.PDGame$1 with modifiers "public”
I & BT 572912 MyHostCell 7 5 2% (HostCell 7 5 2ADJRAE7 5 A
L) gL, Fodho getColor() Ay FTHXLEERd,
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7 77Lvb
Hr7vy b7
<applet width="100%" height="100%"
code="org.ascape.runtime.applet.SwingApplet”
archive="MyAscapeModels.jar,Ascape_Applet5.6.0.jar">
<param name="Model" value="org.namekata.ascape.models.pd. PDGame"/>
</applet>
TIUS—Ya v LTHRELE B - - |
MyAscapeModels.jar ZfIFLTT7 7 :
Ly M ETEFVEETT AT LIEEY 3 ;
Thb, TTL v N LTCEFTTBLDIT N
Ascape Applet5.6.0.jar 23#efE X T _‘ d ; ,
W5, PDGame.html &9 html 7 7 | 8§
ANVEERL, (ZLDBEZLEETD
DTEGD B "7V b T -
B -
AT 5o PDGame.html DH 257 1 4 | :
L7 FYJIZ MyAscapeModels.jar & 7 ]
7 TS L
Ascape Applet5.6.0.jar # 2 ¥— L, L £
b4 s bl s
PDGame.html % 75 7 HTEITFL, 7 (l‘; LRI
I HOIEEZREL LI OIEL BEBE .% i
ToE, MADLIC %D, = I
1T !
IV ROV ES Y ORERS TS "
"
B, FTLr—vark LTRRLEE s
FLEZOEEMALTT 7Ly bEL 2 ;
AFFFrvigesrrwr’
TRRTEDLDTREMD 5o
o
8
v
@

5. ¥ bh Wi

AR TIE 2 RITHEFLECTCHADT L~
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R = LRI XMBIOEFVEFICRD, T—Y ¥ PR=—ZXEFNVOM
TV —VTHH Ascape DA HEX S L 72,

IDE & LT, Eclipse Tid7% { NetBeans THH T 570l ETHOLELEE
T L, sweep DHE, TUAXY—OWM T EEEZ D, %, v
TV, NS #Eo ThWRwERD & IS ER T2 BT,

6. #8 B

V—ZT7 7LD :

Ascape SDK 5.6.0.zip b V=27 7 4 VEMEBT 5, BRIZIE
Ascape_SDK_5.6.0.zip % unzip $ 5, fEk &Nh/z7 1L 7 F Y Ascape
_SDK 5.6.0l22 % org.ascape.core ¥ org.ascape.ui.swing 05 4 L 7 b
JRO sre 74 L7 VIOREE Bz, Hr#ICfER L7) Rev_Ascape
_Source 5.6.074 L7 FNYWNIZIA¥—F 5, Rev_Ascape_Source 5.6.07 4
L 27 FVYJIZIE org, edu, name ¥ 4 L 7 b Y 2T X, Ascape SDK
5.6.0.zip NDV—RA T 7 A NEFHRIE—SNZ Lilh b,
ModelChoices. txt D{EIE :

TaT e b gy Rud MyAscapeModels 245279 v 7 LT [#H#] -

[Java 7 9 & ...] %#EW, Ny —Y  OFIZ Torg.ascape.model; & ASJ
L, RELZOTHETHETA7:07 7 AKRZF0EIICLO TRy V%
9 WER SN2 T A7 7 A VI ELOTHIER L TH <o) FRIZ, [Hill]
- [Zofl] 2EY, ERENDGFATUT Ry 7 AT T2, T2D7 7
AW BREDE, RNKY 28T, 74 V5% 5E8 L7 org.ascape.model

//ModelChoices.txt @ PN

Models

{Examples
PDGame|org.namekata.ascape.models.pd.PDGame
PDGameMultiple|org.namekata.ascape.models.pd.PDGameMultiple

}
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iR EL, %R % "ModelChoices.txt) ICLE TR V2T, 2774
W IZ T™™odelChoices. txt WA, % 20k LT MyAscapeModels.jar Z /B3
L, Ascape 5.6.0.jar i2HAH LD X ) HEHL SN, U A MH» 5 Example %
E~UZE, PDGame & PDGameMultiple DA KR S5,

2 EXH

[1] Ascape Guide (http://ascape.sourceforge.net/)

[2] The Ascape Model Developer’'s Manual (http://ascape.sourceforge.net/
manual/Overview.html)

[3] Tsuneyuki Namekata and Yoko Namekata. 2010. “Emergence of Coop-
eration in Demographic Prisoner’s Dilemma Game — Tags and Connec-
tions —.” In T. Itoh and K. Suzuki, eds. Proceedings of the 13th Czech-
Japan Seminar on Data Analysis and Decision Making in Service Science,

November 3-5, Otaru, 149-154, 2010.





