HELET VOB E 2 DEFEE

Woa o #t oAl mit 2 % At

NI BN, SN d ' T L (b, Wi, TR &) Sits THlEIET 2
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E5 )WV (Iterated Prisoners Dilemma game) D014 % L3¢5 & T, ZOHN % kAT L
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MWLV £2IT, W WHER /A= Foe 7RISR L ) T OMMEIE L 720 ARITIIWV:
IR X fgl/N—F1y 2 7 THh 5 Field Programmable Gate Arrays (FPGAs) 1. (il$X{° 4 €Y
MoMEENME Y s O - F$2 I LT MR R MRS A 2 EATE S LSI ThHhb, 20
LSI #I\WT, AR TIRBMEBAIER D302 BV T SUN Workstation (Ultra Sparc 200MHz) (2 %)
L 120 50 0db 2 JiBlL 220 N — Fo 2 TS X B UGN, BUHBRIS RO E 7V & 44 Ll 2 &
Wt B47 0% TETH Y, KETRIGELE TV OBHETH E IS FPGA %)W TH o 2o b Tk
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High Speed Hardware Computation of Co-evolution Models

YOSHIKI YAMAGUCHI ,t TSUTOMU MARUYAMA ft
and TsuTomMu HosHINOt

It is difficult to understand the emergence of social morals clearly. As the first step, we
observed how the scores in IPD games are evolved. In general, the scores of IPD games are
fixed, and not changed during the computation. In our model, however, the scores are evolved
using a simple Genetic Algorithm. Our model requires a lot of computation time, from sev-
eral days to a week, for only one simulation. High speed hardware computation is required
for our model. Field Programmable Gate Arrays (FPGAs) can provide the most suitable
circuits for given problems by reconfiguring its circuits. In this paper, we show that a FPGA
chip can achieve about 120 times of speedup compared with a workstation (Ultra-Sparc 200
MHz) in the computation of a co-evolution of strategies and scores in Iterated Prisoner’s
Dilemma game. This speedup makes it possible to challenge more complex problems beyond

the limitation by software.
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LT 120 DAL EI L 720 SOBAELIZL Y,
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EEBIENTED 10), UG, FBWTIIE 2 ECMME
BLEEGOREILEFNVEZORITERE, H3ET
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FEDHEBIN,

2. {EfEE & EHEDHEL
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HLAvomse, HMb, ®iL, B 0BT ETI I
BEFNVELTRRESLIDNH- 12, BRIEICLS
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DREY BEHICBNTE 5, 22 THR4IE, HELE
FVERET D, HEMLEFVEBEAT LY XA
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&, IPD ISk D#ELT BB 2 0DR & HHER X
NTVBREFNTHD, $1RBTHAMEEBIZ. GA
FHVCELET ) S LT, MNERORA. St iz
ITROBI L EENIOBRIT ) LA TEBL LI
LcZET, EFNVEEDORS BV EBRIFERECHS
LBWEHITLTwD, 2B THAEERIE IPD 12X
HiLEfTH S LT, BB RIRET COMEER TR
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2.2 FELEETN

FECE TV, MHEBRE & BB 2BHEIC R -
TWh, COEFIVERBHEICRTER 1 L) ICKBT
&%,

{846 (Agents’ Layer) o5\ T, B3 IPD %
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E F G H
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S+T<2R (3)
¥i=0 (4)
5, =0 (5)
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A TE B FPGA AL,

3.1 HPECROSEL

EILETEIE, WAL BROBEIS RN L HE
DEFIET, FUATHLHEREZBELTIOTH
b, COWNETUTFTLRIIRTER T OLHIKHR
T&%,

for(j=0; j<agent (M) ; j++){
for(i=0;i<iteration;i++){

stage-1 (agent(j)) ;

stage-2 (agent(j)) ;

stage-N (agent(j)) ;

R7 BHADN (FuysL)
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Agents combination of palying IPD games
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The gap of two agents that play IPD games
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T B, Thbt, I 1 DTN AFETEITEINS
Fle, 2 ThABTEFSNLFITIE, Bhoohtl%
fToTWBILEFRLTVA, B ULEMOThOREA
FETHE, ZOHGERFLHELMThRnI &
K12 »bbh b,

ZITC. H12 DHOTOHENRE LB, ZO¥FE
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Agents movement
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4. b ¥
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