SAGE (Smart A Gen t En vironmen t) | %a%C%;!<%8;X8~$N%(!<%8%’%s%H4D6-$X | :4F# M[ y 1W2, N52p y ?{:d 6LH~ y KLEg 90?- y 4];3 J89( y Akira SA TO y , Ryusuk e MASUOKA y , T amami SUGASAKA y , Hironobu KIT AJIMA y , and F umihiro MAR UY AMA y $"$i$^$7 2f!9 $O , >p Js $N 8x 3+ $d 8x 3+ $5 $l $? >p Js $N @Q 6K E* $J Mx MQ , >p Js $N 6& M- $J $I $N Ld Bj $N 2r 7h $K CN E* %(!< %8%’ %s %H 4D 6- SAGE (Smart A Gen t Environmen t) [1] $N E, MQ $r ;n $_ $F $*$j , SAGE: 2>A[ %+ %? %m %0 [2] [3] $G$O , 9‘ L\ $d CM $N <o N‘$N0[$J$k0[<o$N%G!<%?%Y!<%9$rE}9g$7 , 0l$D$N2>A[E*$JCN<1%Y!<%9$H$7$F8+$;$k$3$H$K@.8y$7$F$$$k . $3$N SA GE $N %"!<%-%F%/%A%c $r$h$j9- HO0O$KE,MQ $7$F$$$/$? $a$K$O , I}9- $$MW5a$KBP 1~$G$-$k , $h $jHFMQ$G1~ MQHO0O$N9-$$OHAH$_$,K>$^$l$k . 6qBNE*$K$O9bB.$J1~Ez@- , Ii2Y$NJ,;6$dCN<1$NJ,;6$N$7$d$9 $$9=@. , A4BN7O$N@_ 7W $NJQ99 $d3HD% $,MF0W$K 9T$J$( 0[$J$kJ, Ln$K$b E,1~$7 $d$9$$J, $+$j$d $9$$%"!< %-%F%/%A%c , 4IM}$d J]<i$N4J 0W$5 $J$I$,5a$a$i$l$k$H9M$($k . K\9F$G$O , $3$&$7$?8zN( , @_7W , 4IM}$J$I$NLdBj$K$h$jE,$7$?OHAH$_$H$7$F , %a%C%;!<%8$N>uBVA+0\$rCf?4$K9M$( $?%"%W%m!<%A ( %a%C%;!<%8;X8~$H8F$V ) $r8!F$$9$k . Abstract W e are currently w orking on applying the SAGE (Smart AGen t En vironmen t) [1] to publishing, utilizing and sharing information distributed ov er netw orks. W e hav e already succeeded in seamless integration of heterogeneous databases and turning them into a single virtual knowledge-base system. [2][3] In order to extend the scop e of its application, w e need a more generic framework to meet v arious kinds of requirements from miscellaneous domains. Such exible system must p ossess resp onsiveness as a total system, adaptive load-balancing, highly distributed architecture for pro cesses and kno wledge, and ease of administration whenever needs arise. In this pap er, W e introduce and describ e a new message-central approach whic h can address ab ov e issues by means of state-transition of messages. y ( 3t ) IY;NDL8&5f=j , J!2,;T F ujitsu Lab oratories L TD., 2-2-1 Momo c hihama Saw ara-ku, F ukuok a-shi, F ukuok a, 814, Japan

1. $O $8 $a $K WWW $N@.8y $J $I$K $h$j , >pJs$N8x 3+ $d8x 3+$5 $l $? >p Js $N @Q 6K E* $J Mx MQ $, :G 6a 5^ B. $K $9 $9 $s $G $- $F $$ $k . $=$l$KH< $$ , 8x3+$5$l $?>p Js$r 6&M- $7$?$j , E}0l$7 $?7A <0$G 07$& $h$&$J F0$- $b@Q6K E*$G $"$k . FC$K %S%8%M %9$N J, Ln $G $O , FH <+ $K %G!< %? %Y!< %9 ( 0J 2< DB) $r ;} $D 4k 6H $bA} $( , DB $N5, LO$b AjEv $NBg$- $5$K $J$C$F $-$F $*$j , DB $N >p Js 8x 3+ $d , 6a $$ 6H <o 4V $G $N >p Js 6& M- $J $I $r <B 8=$7 $h$& $H $9 $k 0U<1 $, 9b $^$C$F $$ $k . $7$+$7 , 4k6H$J $I $N 3F AH ?% $4 $H $K FH<+ $K 4I M} 1? 1D $7 $F $$ $k DB $G$O , $= $NDs6! <T $4$H $K9= B$ $d07$C $F $$$k MQ 8l$, 0[$J $k $?$a $K , 7A<0$rE}0l$7$?$j4IM}$7$?$j$9$k$3$H$K$O<j4V$d:$Fq $,H< $& . 2f!9$O , $3$& $7$? Ld Bj $N 2r 7h $K CNE* %(!< %8%’ %s %H 4D 6- SAGE (Smart AGen t Environmen t) [1] $N E, MQ $r;n $_ $F $*$j , SAGE: 2> A[ %+ %?%m %0 [2] [3] $G $O , 9‘ L\ $d CM $N <o N‘ $N 0[ $J $k 0[ <o $N %G!< %? %Y!< %9 $r E} 9g $7 , 0l$D$N2>A[E*$JCN<1%Y!<%9$H$7$F8+$;$k$3$H$K@.8y$7 $F$$$k . SAGE $G $O , >p Js $N MW 5a <T $d Ds6! <T $J $I ( %f!< %6 $d %G!< %? %Y!< %9 $J $I ) $r CN <1 $r $d $j <h $j $9 $k %(!< %8%’%s %H$H 8F$P $l$k%= %U%H %&%’%" $K$7$F $$$k . $= $l$i$N 4V$N >pJs 8r49 $r $& $^ $/ @_7W $7 , Cg2p%(!< %8%’ %s %H ( %U%!%7 %j %F!< %? ) $H 8F $P $l $k %(!< %8%’ %s %H $r 2p $7 $F 3F %(!<%8%’ %s%H$,$d$j$H$j$9$k$3$H$G0[<o$N>pJs$NE}9g$d>pJs8r 49$r1_3j$K9T$J$&$3$H$,$G$-$k . %U%! %7 %j %F!< %? $K $O$= $N 5! G= $H $7 $F , %a%C %;!< %8$K 9g$C$?E,@Z$J%(!<%8%’%s%H$rA*$S$@$7$F$=$NA*Br$7$? %(!< %8%’ %s %H $N $_ $K %a%C %;!< %8 $r E> Aw $9 $k 5! G= $d , <u $1<h$j$N%(!<%8%’%s%H$K9g$o$;$F%a%C%;!<%8$N7A<0$d $=$NCf$G;H$o$l$F$$$k8@MU$J$I$NCf?H$rJQ49$9$k5!G= $,$" $k . %M%C%H %o!<%/ >e$KJ, ;6$7 Ds6! <T$4$H $K7A BV$N 0[ $J $k $b $N F1 ;N $r $D $J $0 $? $a $K $O , $3 $l $i $N 5! G= $O K\ <AE*$KI,MW$J5;=Q$G$"$k . 2f!9$O , $3$N%U%! %7%j %F!<%? $r Cf?4 $H $7$? SAGE $N %"!< %- %F %/ %A%c $r , $h $j 9- HO 0O $K E, MQ $7 , >p Js $N 6& M- $d E}9g $r $h $j9- $$ HO 0O$G 9T $J$C$? $j , >p Js$N E} 9g8! :w 0J30$NJ,Ln$KE,MQ$7$F$$$/$3$H$N$G$-$kOHAH$_$H$7$F $H $i $( $F $$ $k . $= $& $7 $? 1~ MQ $N Cf $K $O , 0[ 6H <o $r 7k $S IU $1 $k $? $a $K J# ?t $N %U%! %7 %j %F!< %? $, 7k $S IU $- , %U%! %7%j%F!<%?F1;N$G$b$5$i$K8_$$$N>pJs$rCg2p$9$k;EAH $_ $, I,MW $H $J $k$h $& $J >u67 $d , 5U $K%U%! %7 %j %F!<%? $N 0l It 5! G= $@ $1 $r Mx MQ $7 , $= $N $+ $o $j 9b B. $J %l %9 %] %s %9 $rMW 5a$9 $k$h$& $J>u 67$bA[ Dj$5 $l$k . $=$l $iI}9- $$MW 5a $KBP 1~ $G$- $k $h$j HF MQ $G , 1~ MQ HO0O $N 9-$$ OH AH$_ $r L\;X $9$?$a $K$O , (1) 9bB.$J 1~Ez @- , (2) Ii 2Y$rJ, ;6$7 $? $j , 0[ $J $k AH ?% $4 $H $K JL $N %7 %9 %F %‘ $r MQ 0U $9 $k I, MW $, $"$k >l 9g $J$I $K E, 1~$G $- $k J,;6 $K 6/ $$9= @. ( CN <1$r J,;6E*$K4IM}$9$k$3$H$H=hM}$rJ,;6$9$k$3$H$r6&$K4^ $‘ ) (3) 0[J,Ln$X$NE,MQ$d , A4BN7O$N:Y$+$J%P!< %8%g%s %"%C %W $K E, 1~ $G $- $k JQ 99 $d 3H D% $K 6/ $/ , Fb It 9= B$ $N J, $+$j$d$9$$%"!<%-%F%/%A%c (4) 4IM}$dJ]<i$N4J0W$5$J $I$,5a$a$i$l$k$H9M$($k . K\ 9F $G $O , $3 $& $7 $? 8z N( , @_7W , 4IM} $J $I $N Ld Bj $r %a%C %;!<%8$N$d$j$H $j$r$I$N $h$&$KDj5A $7 , @_7W$7 , 4IM}$9 $k $+$H $$ $&Ld Bj $H$H $i $( , $= $N Ld Bj$K $h $jE, $7 $?OH AH $_ $H$7 $F , %a%C %;!< %8$N >u BV A+0\ $r Cf ?4$K 9M $( $?%" %W %m!<%A ( %a%C%;!<%8;X8~ $H8F$V ) $r8!F$$9$k . FC$K%a%C %;!< %8 $N8z N( $N E@ $+$i $O , %a%C %;!< %8;X 8~ $K 4p $E$$ $? %a%C %;!<%8 $N G[ AwNc $r <( $7 , $^$? @_ 7W $d4I M} $N LL$+ $i $N%a%C%;!<%8;X8~$N%"%W%m!<%A$N0U5A$K$D$$$F$b=R$Y $k . 2. =>Mh$N%a%C%;!<%8G[Aw SAGE: 2> A[ %+ %? %m %0 $O , %f!< %6 %$ %s %? %U%’!< %9 $r %(!< %8%’ %s %H 2= $7 $? %f!< %6 %(!< %8%’ %s %H , 3F %G!< %? %Y!< %9 $r $= $l $> $l %(!< %8%’ %s %H 2= $7 $? %G!< %? %Y!< %9 %(!<%8%’%s%H ,2 <T$rCg 2p$9 $k%U%!%7 %j%F!< %?$N 3 <oN‘ $N%(!< %8%’%s %H$+ $i@. $k%7 %9%F %‘$G$" $k . %(!< %8%’%s %H4V$N%a%C%;!<%8$N$d$j$H $j$K$O ACL (Agent Com- munication Language) [4], [5], [6] $r MQ$$ , 0J2<$N $h$& $JN.$l$G8!:w$r9T$J$& ( ?^ 1). ?^ 1 =>Mh$N%a%C%;!<%8$NG[Aw (1) $^ $: %f!< %6 %(!< %8%’ %s %H $, , %f!< %6 $N F~ NO $r BP 1~$9 $k ACL $KJQ 49$7$F %U%!%7%j %F!<%? $KLd$$ 9g$o$; $k . (2) %U%!%7%j %F!< %?$G A CL %a%C%;!< %8 $r<u $1 $k$H , F~NO$5$l$?Ld$$9g$o$;$K4X$9$k>pJs$r;}$C$F$$$k%(!<

%8%’ %s %H $r A*$S $@ $7 , 3F %G!< %? %Y!< %9 %(!< %8%’%s %H $, 07 $( $k $h $& $K 9‘ L\ L> $d C1 0L , Ld $$ 9g $o $; $N $7 $+ $? $J $I $r $= $l$> $l $N %(!<%8%’ %s %H $K9g $o $; $FJQ 49 $7 , $=$l $r 3F%G!<%?%Y!<%9%(!<%8%’%s%H$KCg2p$9$k . (3) 3F%G!<%? %Y!< %9 %(!< %8%’%s %H $G $O , A CL $r%G!< %? %Y!< %9 MQ$N Ld $$ 9g $o $; (SQL $J $I ) $K JQ 49$7 $F <B :] $N8! :w $r 9T $J $$ , $=$N 7k 2L $r $^ $? A CL $KJQ 49 $7 $F %U%! %7%j%F!<%?$KJV$9 . (4) %U%! %7 %j %F!< %? $O , JV$C $F $- $? 2s Ez $K 4X $7 $F $b ( %G!<%?%Y!<%9$4$H$K 8@MU$NBN 7O$,0[$J $k$N$G ) %f!<%6 %(!< %8%’ %s %H $N 5a $a $k 8@ MU $N BN 7O $K JQ 49 $9 $k . $^ $? , 3F%G!<%?%Y!<%9%(!<%8%’%s%H$KAw$C$?Ld$$9g$o$;$N2s Ez7k 2L$r A4$F $^$H$a $k . $=$7 $F0l $D$N%a%C %;!<%8 $K$7 $F%f!<%6%(!<%8%’%s%H$KJV$9 . (5) %f!<%6%(!<%8%’%s%H$OJV$C$F$-$?2sEz$r%f!<%6 $KJ,$+$j$d$9$$7A<0$GDs<($9$k $3$N$h$& $K$7$F , SA GE: 2>A[%+%? %m%0 $N%7 %9%F%‘ $G $O , %M%C %H%o!< %/ >e $KJ, ;6 E* $KG[ CV $5 $l$k J# ?t $N>& IJ >pJs$J$I$N%5!<%S%9$r0l$D$N2>A[E*$J%+%?%m%0$H$7$F 8+$; $k$3 $H$r <B8= $7$F $$$k . $=$7$F , <B8= $K$" $?$C$F , %f!<%6%(!<%8%’%s%H$H%G!<%?%Y!<%9%(!<%8%’%s%H$H$N 4V $K %U%!%7 %j %F!< %? $rMQ 0U $9 $k 9=@. $r $H $j , $3$N %U%! %7%j%F!<%?$K%f!<%6%(!<%8%’%s%H$NI,MW$H$9$kFbMF$K 4p$E$$ $F %G!< %?%Y!< %9 %(!< %8%’%s %H $r A*Br $9 $k 5!G= $d , %(!<%8%’%s%H4V$NMQ8lBN7O$N0c$$$r5[<}$9$kJQ495!G= $r ;} $? $; , $5 $i $K J# ?t $N%G!< %? %Y!< %9 %(!< %8%’ %s%H $+ $iJV$C$F$/$k2sEz$rE}9g$9$k5!G=$b;}$?$;$k$H$$$&9= @.$r$H$C$F$$$k . 3. %a%C%;!<%8$KCeL\$7$?2]Bj A0@a$G@bL@$7$?%U%!%7%j%F!<%?$r2p$7$F%a%C%;!<%8 $r $d $j$H $j $9 $k J}K! $G $O , %U%! %7%j %F!< %? $K %5!<%S %9 $r Ds 6! $9$k %(!< %8%’ %s %H $rA* Br $9 $k 5! G= , %(!<%8%’ %s %H 4V $NMQ 8l $N 0c $$$r 5[ <} $9 $k5! G= , %G!< %? %Y!<%9 %(!< %8%’%s%H$NJV$93F2sEz$K4X$7$F%f!<%6%(!<%8%’%s%H$K 9g $o $;$? JQ 49 $r ;\$9 5! G= , JV$C $F$- $? J# ?t $N%(!< %8%’ %s %H $+ $i $N 2s Ez $r E} 9g $9 $k 5! G= $J $I $r ;} $? $; $F $$ $k . $3 $l$i $N 5!G= $O 0[ <o$N >p Js$r 07 $$ , E} 9g $9$k %7 %9%F %‘ $N@-3J>eI,?\$N$b$N$G$"$k . $7 $+ $7 $J$, $i , $3 $l$i $N 5! G=$r $9 $Y $F0l $D $N %U%!%7 %j %F!<%? $K ;} $?$; $F $$ $k$3 $H $K$h $j , 0J 2<$N $h $&$J Ld BjE@$b$"$k . (1) BP1~$9$k%(!<%8%’%s%H$rA*$S$@$95!G=$dA*$S$@ $5 $l $? 3F %(!< %8%’ %s %H $H $N 4V $N $d $j <h $j $r 9T $J $& $? $a $N %a%C%;!< %8 $N JQ 49 , J# ?t$N %a%C %;!< %8 $N E}9g 5! G= $J $I $, $9 $Y $F %U%! %7 %j %F!< %? $K =8 Cf $9 $k $3 $H $K $h $j , %U%! %7 %j%F!< %? $N Ii 2Y $,A} Bg $7 , %(!< %8%’ %s %H4V $G Bg NL$N$d$j$H$j$,5/$3$k>l9g$K1~Ez@-$,0-$/$J$k$J$I$N 2DG=@-$,$"$k . (2) FC $K 8! :w 7k 2L $rJV $9 >l 9g $K , 2s Ez %a%C %;!< %8$, 0l $D$G E} 9g$9 $k I,MW $, $J $$>l 9g $d , 2s Ez $rJL $N 7A<0 $K JQ49$9$kI,MW$,$J$$>l9g$K$bI,$:%U%!%7%j%F!<%?$r7P M3 $9 $k$h $& $K $J$C $F$$ $k $? $a , %U%!%7 %j %F!< %? $rI, MW $H $7$J $$ >l9g $K $b7P M3 $7 $J$1 $l $P$J $i $: , 7P O) E*$K L5 BL$,$G$k . $3 $N $& $A (1) $O , <g $K %(!< %8%’ %s %H $N Ii 2Y $K 4X $9 $k LdBj$G $" $j , (2) $O%a%C %;!<%8 G[ Aw$N 8z N( $KCe L\ $7$? %7 %9%F%‘A4BN$N1~EzB. EY$K$D$J$,$k LdBj$G$"$k . $7$+$7 , Nc $( $P (1) $K $* $$ $F $d $j $H $j $N ?t $, A} $( $k $H , 0l $D 0l $D$N%a%C%;!<%8$N1~Ez@-$,0-$/$J$k$3$H$b9M$($i$l$k $?$a , (1) $b%7%9 %F %‘A4 BN$N 1~ Ez@- $K 1F6A $r M?$( $k2D G= @- $, $" $k . SAGE: 2> A[ %+ %? %m %0 $N %7 %9 %F %‘ $K $* $$ $F $O , %M%C %H%o!< %/ $N :. $_6q 9g $$ $J $I$K $h$C $F $b B?>/ 0[ $J $k $, , 8=:_ $N %(!< %8%’ %s %H4V $N %a%C %;!< %8 $NAw <u ?. $K$O 1 2s$K $D $-Ls 0.2 IC$+$+$C $F $$ $k !JCm 1 !K . :#8e $N1~ MQ $K $h$C$F $O , %U%! %7 %j%F!< %? $r J# ?t7P M3 $9 $k $h$& $J 9= @. $b 9M $( $i $l , $= $N $h $& $J >l 9g $K $O %a%C %;!< %8 $N Aw $j$+$?$r9M$($J$$$HAw<u$N2s?t$,A}$($F%7%9%F%‘A4BN $H$7$F$N1~Ez;~4V$b C1D4$KA}$($k $3$H$K$J$k . $=$3$G , 0l$D0l$D$N%a%C%;!<%8$N$d$j$H$j$N8zN($r2~A1$9$k$3 $H $O$b $H $h $j , %a%C%;!< %8 $N 8zN( $N NI $$$d $j $H $j$r 9M $( $k$3 $H $, , %7 %9 %F%‘ A4 BN$N 8z N( $r9M $( $k>e $G =EMW $J %]%$%s%H$H$J$C$F$/$k . $3 $N $& $A FC $K (1) $N Ld Bj E@ $r 2r 7h $9 $k $? $a $K , %U%! %7%j%F!<%?$NCf$NJ#?t$N5!G=$rJ,3d$7$FJL$N%(!<%8%’ %s %H$K $9 $k$3 $H $b9M $( $i$l $k ( ?^ 2). 2> A[%+ %? %m%0 $K $* $$ $F $O , L\ E* $K $"$C $? %(!< %8%’ %s %H $r A* $S $@ $9 5! G= $r JL %(!<%8%’ %s %H $K $7 $?$j , %a%C %;!< %8 $N K] Lu$r 9T $J $&5!G=$rJL$N%(!<%8%’%s%H$K$9$k$J$I$N$3$H$r9M$($k $3$H $,$G $-$k . FC $KBg$- $J%G!< %?%Y!< %9$rI, MW$H $9$k $h$&$JK]Lu$J$I$N5!G=$K$D$$$F$O30It$N%(!<%8%’%s%H $KJ,$1$k$N$OM-8z$G$"$k$h$&$K;W$o$l$k . $3 $N $h$& $J J, 3d$r 9T $J$C $? >l9g $K $O , 3N$+ $K 5! G=E* $K $OJ, ;6 $5 $l$k $? $a , 3F %(!<%8%’ %s %H $NJz $( $k Ii2Y $N Ld Bj $O 7Z 8: $5 $l $k . $7 $+ $7 , F1 ;~ $K 0J 2< $N $h $& $J Ld Bj !JCm 1 !K !’Aw$j B& $N %a%C %;!< %8 $N @8 @. $d , <u $1 B&$N 2r @O $K H< $& ;~ 4V $b4^$a$k$H$h$jB?$/$N;~4V$,$+$+$C$F$$$k

?^ 2 %U%!%7%j%F!<%?$NC1=c$J5!G=J,3d $r@8$8$k . !& Nc $( $P , !VL\E* $N %(!< %8%’ %s %H $r A* $S $@ $7 $F $= $N %(!< %8%’ %s %H $K %a%C %;!< %8 $r Aw $k!W $H $$ $& 9T F0 $r 9T $J $&$? $a $K $O , %(!<%8%’ %s %H $N A*Br 5! G= $r ;}$D %(!< %8%’%s%H$KBP$7$F%"%/%;%9@h$N%(!<%8%’%s%H$NA*Br$r 0MMj $7 , B3$$$F , %a%C%;!<%8 $N K] Lu5! G= $r ;} $D%(!< %8%’ %s %H $KBP $7 $F %a%C%;!< %8 $N K]Lu $r 0M Mj$7 $F $+ $i , $= $N K]Lu%a%C%;!<%8$r$=$NA*Br%(!<%8%’%s%H$KEO$9$H$$$& =hM} $r 9T $J $o $J $/ $F $O $J $i $J $$ . $D$^ $j , %U%!%7 %j %F!< %? C1 FH$G 9T $J$C $F $$$? =h M} $, , J#?t $N %U%! %7 %j%F!< %? $K$^$?$,$k=hM}$K$J$C$F$7$^$C$F$$$F$^$H$a$F0l2s$G 9T$J$&$3$H$,$G$-$J$/$J$C$F$7$^$& . !& $= $N 7k 2L , $^ $H $a Lr $N %U%!%7 %j %F!< %? $H 3F 5! G= $rC4$&%(!<%8%’%s%H$H$N4V$N$d$j$H$j$,=E$J$k$3$H$K $h$j , $d$j $H$j $N ?t , $D$^$j %a%C %;!< %8$N ?t $O $+$($C $F A}2C$7$F$7$^$& . 4. %a%C%;!<%8;X8~%"%W%m!<%A$NF3F~ >e 5- $N 2] Bj $r 2r 7h $7 , F1 ;~ $K J# ?t $N %(!< %8%’ %s %H $N $d$j$H$j$r@_7W$7$?$j4IM}$7$?$j$9$k$3$H$r8zN($h$/ 9T$J $& $? $a $N OH AH $_ $H $7 $F , 0J 2< $G $O ?7 $7 $$ %a%C %;!< %8 7A <0 $H $=$l $K H< $& %5!< %S %9 $dG[ Aw $N ;E AH $_ ( %a%C%;!< %8;X8~%"%W%m!<%A ) $K$D$$$F@bL@$9$k . 4. 1 %a%C%;!<%8 %a%C %;!< %8 ;X 8~ %" %W %m!< %A $G $O , %a%C %;!< %8 $rC1 0l $N$d$j$H$j$G$O$J$/$5$^$6$^$J%(!<%8%’%s%H$r$?$I$k 4V$K>uBVA+0\$7$F$$$/0lO"$N$d$j$H$j$NN.$l$rI=$9$b $N $H 9M $( , $+ $D , $= $N $d $j $H $j $r DL $8 $F <u $1 $k =h M} Fb MF$r %a%C%;!< %8<+ BN$K5- =R$9 $k$b $N$H$9 $k . $3$N $h$& $KDj5A$7 , %a%C%;!<%8$rCf?4$H$7$?;kE@ $G$H$i$($k$H , %a%C %;!< %8 $H $O , 0M Mj 85 $+ $i H/ ?. $5 $l $? 8e , %a%C %;!< %8<+BN$K5-=R$5$l$?MM!9$J=hM}$r<u$1$F>uBV$rA+0\$7 $D$D:G=*E*$JE~C# @h ( 0MMj85$HF10l$G$"$k $3$H$bB?$$ ) $KFO$/$^$G$N0lO"$N=hM}$NN.$l$H$7$F$H$i$($k$3$H$, $G$-$k . 4. 2 %a%C%;!<%87A<0 >e5-$N $h $&$J @- <A$r ;} $D %a%C%;!< %8 $r<B 8= $9$k $? $a , %a%C %;!< %8 $K , $I $& =h M} $5 $l $k $+ $H $$ $& Fb MF ( %5!< %S %9 ) $r 5- =R $7 $? %5!< %S %9 %j %9 %H $H 8F $V %j %9 %H $r ( %(!< %8%’%s%H4V$G$d$j$H$j$9$k%a%C%;!<%8$KDL>oEA$($F$$ $kFbMF$H$OJL$K ) IU2C$9$k$3$H$K$9$k ( ?^ 3). ?^ 3 %a%C%;!<%8$N7A<0 %5!< %S %9 %j %9%H $O , G[ Aw @h $N%(!< %8%’ %s %H $G <B 9T$9 $Y$- %5!< %S %9 L> , %5!<%S %9 L> $N ;X $9 =h M} $, <B 9T $5 $l $k A0 $N %a%C%;!< %8 $N>u BV ( F~ NO$N %* %s%H %m %8!<$J $I ), %5!< %S%9L>$N;X$9=hM}$,<B9T$5$l$?8e$N%a%C%;!<%8$N>uBV ( =P NO $N %* %s %H %m %8!< $J $I ), G[ Aw @h $N %(!< %8%’ %s %H L> $r BP$K $7 $?$b $N $r 1 %5!< %S %9 %j%9 %H C10L $H $7$F , $= $N %5!<%S%9%j%9%HC10L$,%j%9%H>u$K$D$J$,$k$3$H$G9=@. $5 $l $k . $= $7 $F , $3 $l $, %a%C %;!< %8 $N <u $1 $k =h M} $N Fb MF$*$h$S<j=g$r;X<($9$kLr3d$r2L$?$9 . !& %5!< %S %9 L> $O , F~ NO>u BV $H =P NO >uBV $N 4V $N 4X 78 $r @k 8@ E* $K 5- =R $7 $? $b $N $G $" $k . $3 $N 4X 78 $N <( $9 Fb MF $O , %(!< %8%’ %s %H Fb $N=h M} , %a%C%;!< %8 $K ;\ $9 =h M} , %5!<%S%9%j%9%HCf$N%5!<%S%9$d%a%C%;!<%8$NG[Aw7PO) $N :F @_Dj $d 6q 8= 2= , %a%C %;!<%8 $N <! $N %(!< %8%’%s %H $X $NAw?.$J$I$K4X$9$k$I$l$+$b$7$/$OJ#?t$N@)Ls$,4^$^ $l $?$b $N $H 9M$( $k $3 $H $,$G $- , 3F %(!<%8%’ %s %H $O$= $N @)Ls$K=>$$$J$,$i8D!9$N%(!<%8%’%s%H$N;EMM$d<BAu$K 0MB8$7$?=hM}$r9T$J$&$3$H$K$J$k . $I$N$h$&$JJ*;v$bE,@Z$K=‘Hw$9$k$3$H$K$h$C$F%5!< %S%9$H $J $j F@$k $, , JX59 E*$K Nc $r$" $2 $k$H , %G!<%?%Y!< %9 $N 8! :w , Ld $$ 9g $o $; %a%C %;!< %8 $r BP >] %G!< %? %Y!< %9 $X E, 9g $9 $k $? $a $N JQ 49 , E, @Z $J %(!< %8%’ %s %H $X $N G[ Aw 7P O) $N@_ Dj , J# ?t $N %a%C %;!<%8 $N %^!< %8 $J $I$r %5!< %S %9$K0LCV$E$1$k$3$H$,$G$-$k . !& F~ NO >u BV $H =P NO >u BV $K $O , %5!< %S %9 $, E, MQ $5 $l $kA0$H8e$H$G%a%C%;!<%8$,A+0\$9$k>uBV$r5-=R$9$k .

!& G[ Aw @h %(!< %8%’ %s %H L> $K $O , %a%C %;!< %8 $r G[ Aw $7=hM}$9$k<gBN$H$J$k%(!<%8%’%s%HL>$r;XDj$9$k . !& %5!<%S%9%j %9%H$N$3$l$i3FMWAG$N0lIt$rG[Aw2a Dx $G L$Dj 5A ( !X * !Y $G I= $9 ) $K$7 $F $* $/ $3$H $b $G $- $k . $= $N >l 9g , ES Cf $N %(!< %8%’ %s %H $, B> $N MW AG $K 4p $E $$ $F $= $N It J, $r >\ :Y 2= $9 $k . $^ $? , FC $K %5!< %S %9 L> $K $D $$ $F $O>\ :Y It J,$^ $G 7h Dj$5 $l $F $$$J $$ ( Cj >] %l%Y %k $K$" $k ) $H$-$K $O , $= $N;]$r<( $95-9f!X * !Y $r$=$N F,$K$D$1 $FI=$9$3$H$H$9$k . $3 $N %a%C %;!< %8 7A <0$G $O , %(!< %8%’ %s %H $N Fb It $K0E L[E*$KJ];}$5$l$F$$$kMM!9$J=hM}$N<j=g$r%(!<%8%’%s %H $N30 It $K$/ $/ $j =P$7 $F $$$k $? $a , <j =g $I$* $j ?J$a $k $3 $H $r B>$N %(!< %8%’ %s %H $K$^ $+ $; $? $j , JL $N%(!< %8%’ %s%H$, =hM} $N <j=g $rA‘ :n $7$? $j $9$k $3$H $, 2DG= $K$J $k . Nc $( $P , %U%! %7 %j %F!< %?$, $^ $H $a $F$d$C $F $$ $? =hM} $r B> $N %(!< %8%’%s %H $G =h M} $7$? $j , C1 0l $N %U%! %7%j %F!< %?$,7h$a$F$$$?=hM}<j=g$rB>$N%U%!%7%j%F!<%?$J$I$N %(!<%8%’%s%H$G7h$a$k$3$H$,2DG=$K$J$k . 4. 3 %a%C%;!<%8$N=hM} >e 5- $N %a%C %;!< %8 $r =h M} $9 $k %(!< %8%’ %s %H $O , 1 =h M} 1 %(!<%8%’%s %H$H$$ $&BP 1~$G $O$J$/ ,1 $D$N%(!<%8%’ %s%H$,J#?t$N=hM}$rF1;~$K$3$J$9$3$H$b$"$k$3$H$r9M N8$7$F$$$k . $3$N%a%C%;!<%87A<0$r07$&%(!<%8%’%s%H$N9T$J$&=h M} ( $d%(!<%8%’%s%H$N<oN‘ ) $K$O , 8!:w$J$I$N=>Mh$+$i 9T $J$C $F $$ $k =h M} $N B> $K , $3 $N %a%C %;!< %8 7A <0 $r 07 $& $&$( $GFC D’E*$J =hM} $,9M$( $i$l $k . $= $l$i $NFCD’ E*$J =hM}$N$$$/$D$+$K$D$$$F0J2<$G@bL@$9$k . 4. 3. 1 %5!<%S%9$N<B;\ IaDL $N %(!< %8%’ %s %H $N 9T $J $& =h M} $O , <u $1 <h$C $? %a%C %;!< %8 $K<+ J, $N ;}$D %5!< %S %9$r E, MQ $7 , <! $X 2s $9$3 $H $G $" $k . $= $l $i $N %(!< %8%’ %s %H $O , $^ $: %5!< %S %9 %j %9 %H $N 0lHV @h F, $N%5!< %S %9 $r8+ $F , Cf $K;X Dj $5 $l$? %5!< %S %9 $r <B 9T $9 $k . $= $N :] , ;X Dj $5 $l $? F~ NO 7A BV $H =P NO 7ABV$K9g$o$;$F%a%C%;!<%8Cf$K%5!<%S%9%j%9%H$H0l=o $K 5- =R $5 $l $? ( K\ Mh $N ) Cf ?H $K I, MW $J JQ 99 $r ;\ $9 . $= $7 $F , 9T $J$C $? %5!<%S %9 $r %a%C %;!< %8 Cf $N %5!<%S %9 %j %9 %H $+$i :o =| $7$F ( $" $H $N %5!<%S %9 %j %9 %H$@ $1 $r ;D$7 $F ) ;D$C $? %5!<%S %9 %j %9 %H $N @h F,$N %5!< %S %9 $r <B 9T$9 $k %(!< %8%’%s %H , $b $7$/ $O $= $l$, 5- :\ $5$l $F $$ $J$$ >l 9g$K$O%U%!%7%j%F!<%?$K%a%C%;!<%8$rAw?.$9$k . 4. 3. 2 %5!<%S%9%j%9%H$N=q$-49$( %a%C %;!< %8 ;X 8~ %" %W%m!< %A $G $O , C1 $K %5!< %S %9 %j%9 %H$r >C Hq $9 $k ( %5!<%S %9 $r <B ;\ $9 $k ) %(!<%8%’ %s %H $@$1 $G $J $/ , %5!< %S %9 %j %9%H $N =q $- 49$( $r 9T $J $&%(!< %8%’ %s%H $r9M $($F$$ $k . =q$-49 $($N $7$+$? $O$$ $m$$$m 9M$( $i$l$k $, , <g$H$7 $F=h M} FbMF $r $h $j>\ :Y $K$7 $F $$ $/ ( >\ :Y2=$H 8F$V ) $3$H$r9M$( $F$$$k . Nc$($P , ?^ 4 $O %5!<%S %9%j%9%H$N=q$-49$(;~$N%5!<%S%9%j%9%H$NFC$K%5!<%S %9L>$NJQ2=$r<($7$?$b$N$@$, , $3$3$G$O *search $H $$ $& Cj >] E* $J !X8! :w!Y $r I= $9 %5!< %S %9 $r E, @Z $J JQ 49 $r 9T $J $& translation-1 $H $$ $& 6q BN E* $J %5!< %S %9 , Cj>]E*$J *hotel-search $H$$$& ( %[%F%k$KFC2=$7$? ) 8! :w%5!< %S %9 , %5!< %S%9 $N <B ;\8e $K E, @Z$J JQ 49 $r9T $J $& translation-2 $H$$$&6qBNE*$J %5!<%S%9$N 3 $D$N %5!< %S %9 $+ $i $J $k %j %9 %H $K >\ :Y 2= $7 $F $$ $k . $5 $i $K , $3 $N $& $A *hotel-search $K $D $$ $F $O , JL $N %(!< %8%’ %s%H $, $h$j 6q BN E* $J %5!< %S%9 ( %j%9%H ) $K>\ :Y 2= $9 $k$H $$$C$?$3$H$b2DG=$G$"$k . ?^ 4 %5!<%S%9%j%9%H$N=q$-49$( >\:Y2=$r9T$J$&%(!<%8%’%s%H$OIaDL$N%(!<%8%’%s%H $H$O0[ $J $j , %5!<%S %9%j %9 %H$N %H%C %W0J 30 $NIt J, , >l9g $K$h$C$F$OA4%j%9%H$KEO$C$F:n$jD>$9$3$H$N$G$-$kCN <1$r ;}$C$F $$$k . $= $7$F$= $NCN <1$r ;H$C$F<+ J,0J 9_$K %a%C %;!< %8$, <u $1 $k %5!<%S %9 $N FbMF $H =g HV $r , 0lIt $b $7$/ $OA4 $F$KEO$C $F;X Dj$9$k $3$H $,$G $-$k . %j%9 %H$N Cf ?H$N $& $AL$ Dj 5A$N MW AG $r6q BN 2=$7 , JQ 49$J $I $N=h M} $,4V$KI,MW$G$"$l$PJL$NFbMF$N%j%9%H$KCV$-49$($?$j %j%9%H$rA}$d$7$F%M%9%H$7$?$j$7$F%5!<%S%9%j%9%H$r AH $_ D> $9 . %5!< %S %9 %j %9 %H $N AH $_ D> $7 $O , I, $: $7 $b C1 FH $N 0l $D $N %(!< %8%’ %s %H $G 40 7k $9 $k I, MW $O $J $/ , Cj >] E* $J >u BV $N $^ $^ $G Aw $j =P $7 , B> $N %(!< %8%’ %s %H $K >\ :Y 2=$r 0Q$M $k$3$H $b$G $-$k . %5!<%S %9%j %9%H$N A4$F $,>\ :Y 2=$5 $l $F$$ $J $/$H $b , %j%9 %H $N >\:Y 2= $5$l $F $$$J $$ ItJ,$KE~C#$9$k$^$G$OIaDL$N%(!<%8%’%s%H$,$=$N%a%C %;!<%8 $r =hM} $9 $k $3 $H $O2D G= $G $" $k . $3$l$K $h $j , %5!< %S%9$r$h$j$h$/CN$C$?%(!<%8%’%s%H$K%a%C%;!<%8$rFO $1 $F =q $- 49 $( $r G$ $; $k $h $& $K $7 $F , E, @Z $J ;~ E@ $G 7P O) $d %5!<%S %9 L> $r8z N( $N $h $$$b $N $K =q$- 49 $( $?$j , %a%C

%;!<%8$N=hM}$,$"$kDxEY?J$s$@;~E@$G%5!<%S%9$r6qBN 2=$7$?$j$9$k$3$H$,2DG=$K$J$k . 4. 3. 3 %5!<%S%9$N2#<h$j DL>o$N%(!<%8%’%s%H$O%a%C%;!<%8Cf$N%5!<%S%9%j%9 %H$N@hF,$N$_$r=hM}$7$F<h$j=|$$$F<!$N%(!<%8%’%s%H $K EO $9$, , $3 $3 $G=R $Y $k !X2#<h $j =h M}!Y$r 9T $J $&$3 $H $K $h $j , %(!< %8%’ %s %H$K DI 2C $5$l $? $j JQ99 $5 $l $?=h M} $r>\:Y2=$5$l$?A4BN$NN.$l$KJQ99$rM?$($k$3$H$J$/AH $_9~$‘$3$H$,$G$-$k . !JCm 2 !K . 2#<h$j$r<B9T$9$k$d$j$+$?$K$O 2 DL$j$"$k . (1) <+ J, $N K\ Mh 8F $P$l $? =h M} $r 9T $J$C $? 8e , %5!<%S %9%j %9%H $r$_$F <!$K $"$k %5!<%S%9 $r3N G’$9$k . $b $7<! $N %5!<%S %9 $b <+J, $, 9T $J$& $3 $H$, $G $- $k$J $i $P , B> $N %(!<%8%’%s%H$KAw$k$3$H$J$/<+J,$G$=$N%5!<%S%9$b=h M} $7 $F $7 $^ $& . $3 $N >l 9g , %5!< %S %9 $K $O 0c $& %(!< %8%’ %s %H L>$, =q $+ $l$F $$ $k $N$@ $, , $= $N%(!< %8%’ %s %H$K Aw $i$:$K>!<j$KC%$C$F$7$^$& . (2) $"$i$+$8$a%5!<%S%9%j%9%H$N$O$8$a$N 2 $D$b$7 $/$O$=$l0J>e$NMWAG$r$^$H$a$F%A%’%C%/$9$kJ}K!$b$" $k . Nc $( $P , %G!< %? %Y!< %9 $r8! :w $9 $k %(!< %8%’ %s %H $N9T $J$& =h M} $, , :G=i $O 8! :w $7 $? 7k 2L $r =P NO $9 $k $N $_ $G $"$C $?$N$@ $, , 5!G=$r 3H D%$7 $? 7k2L , 8!:w $N7k 2L$r JQ 49$9 $k 5!G= $bF1 ;~$K<B 8=$9 $k$h $&$K$J$C $?>l 9g$r9M $($k . $3 $N $H$- , $$$C $? $s7k 2L $r=P $7 $F $+$i $= $N 7k2L $r JQ49 $9 $k =h M} $r 9T $J $& $N $, (1) $G $" $k $, , 8! :w $H JQ 49 $r =g HV $KJL!9$K9T$J$&$h$j$O0l$D$N=hM}$K$7$?J}$,8zN($,$h $$$J $I$N M}M3$G $^$H $a$F07 $&$3 $H$b$G $-$k . $=$N >l9g $K $O , $"$i $+ $8 $a %5!<%S %9 %j %9 %H$H %^%C %A $9 $Y$- %5!< %S %9$N J# ?t $NAH $_ 9g $o$; $r MQ0U $7 , $= $l$H %5!< %S%9 %j %9%H $N@h F,$N J#?t$H $r%^%C %A$5 $;$k . $3$N :]%5!< %S%9 $r9T$J$& %(!<%8%’ %s%H $N9‘ $O (1) $HF1MM L5;k $7$F 07$& . $=$7$F , %^%C%A$7$?>l9g$K$O$^$H$a$?=hM}$r<B9T$9$k . %^%C %A $7 $J $+$C$? >l 9g $K $b , 2~ $a$F %5!< %S %9 %j %9%H $N @h F, $N C1 0l $N %5!< %S %9 $H K\ Mh $N %5!< %S %9 $H $r %^%C %A $5$; $F , 0lCW $7 $?>l 9g $K $OIa DL $NC1 0l $N=h M} $r9T $J $& !JCm 3 !K . $3 $N J}K! $K $h $l$P , >\ :Y2= $5 $l $?=h M} $N N.$l $H $7$F !JCm 2 !K !’2#<h $j $H $7 $F $G$O $J $/ , :G =i $+ $iJ# ?t $N =h M} $r F1;~ $K 9T $J$& %(!<%8%’ %s%H$H $7$F $*$$ $F , >\ :Y2= $N:] $KJ#?t $N%5!< %S%9$r $^$H$a$F=hM}$9$k$h$&$K>\:Y 2=$7$F$b$i$&$3$H$b2DG=$G$"$k . $3 $l$O5!G=J, 3d$NAF $$%(!<%8%’ %s%H$H :Y$+ $$%(!<%8%’ %s%H$H $,6&B8 $9$k$?$a$KI,MW$JMWAG$H9M$($F$$$k !JCm 3 !K !’K\Mh $=$N %5!< %S%9 $r 9T $J$& $3 $H$K $J$C $F$$ $k $N$G , $= $N %5!<%S%9C10l$G$b<B9T2DG=$G$J$/$F$O$J$i$J$$ M? $($i $l $? %5!<%S %9 %j%9 %H $r JQ99 $9 $k $3$H $J $/ , N. $l $K1h$C $??7 $7$$5! G=$r DI2C$9 $k$3 $H$, $G$-$k . >\ :Y2= $,J#?t$N>l=j$G9T$J$o$l$?$jJL$NAH?%$G9T$J$o$l$?$j $7 $F , I, $: $7$b >\ :Y2= $N $7$+ $? $N 4IM} $H <B:] $K $=$N >\ :Y%l%Y%k$K1~$8$?=hM}$r9T$J$&%(!<%8%’%s%H$N4IM}$H $, F1$8 AH ?%$G 9T $J$o $l $F $$$J $$ >l9g , $3 $NJ} K! $G>\ :Y 2=$K1F6A$rM?$($:$K6I=jE*$J:GE,2=$J$I$r9T$J$&$3$H $,$G$-$k . Nc$($P%(!<%8%’%s%H4V$N$d$j$H$j$NE}0lE*$J>\:Y2= $N $7 $+ $? $, !X8! :w!Y , !XJQ 49!Y $H $rJL!9 $K $7 $F $"$C $? $H $7 $F $b , !X8! :w!Y $H !XJQ 49!Y $H $rF1 $8 %(!< %8%’ %s %H $G:GE,2=$7$FF1;~$K9T$J$&$3$H$,$G$-$k . 4. 4 %a%C%;!<%8;X8~F3F~$NMxE@ >e5-$N$h$&$K%5!<%S%9%j%9%H$NIU2C$5$l$?%a%C%;!< %8$r%(!<%8%’%s%H$+$i%(!<%8%’%s%H$X$NG[Aw$7$F$$$/ $3 $H $G =h M} $r <B 9T $7 $F $$ $/ 9= @. $r $H $k $3 $H $K $O , 0J 2< $N$h$&$JMxE@$,$"$k . (1) 1 BP 1 $G$O$J $$%a%C%;!< %8$N Aw?.$, 2DG= $K$J $k . $= $N 7k2L $H $7 $F , %5!<%S %9 $r <B 8=$9 $k %(!< %8%’ %s%H $N A* $S $@ $7 $r 9T $J $& :] $K $O , C1 FH $N %(!< %8%’ %s %H $r A* $S $@ $9 $@$1 $G $J $/ , J#?t $N %(!< %8%’ %s%H $r $^ $? $,$C$F 9T $J$&=hM}A4BN$rA*$S$@$9$H$$$&3HD%$,2DG=$K$J$k . (2) %(!<%8%’ %s %H $r DI 2C $9 $k $H $- $K $O , %U%!%7 %j %F!< %? $K EPO? $7 , $^ $? $=$N DI 2C $5 $l$? %(!< %8%’ %s %H$r ;H$C $F9T$J$&J#9gE*$J=hM}FbMF$K$D$$$F$b%U%!%7%j%F!<%? $N CN<1 $K DI 2C$9 $k $@ $1 $G$h $/ , $= $NB> $N %(!< %8%’%s %H $K$O JQ99 $dDI 2C$r9T $J$& I,MW $,$J $$ . $h$C$F %(!<%8%’ %s %H$N DI 2C!& 3HD% $d , $=$l $K H< $J$& J# 9gE* $J =h M}Fb MF $NDI2C!&3HD%$,MF0W$G$"$k . (3) %a%C%;!<%8$N=hM}>uBV$r%a%C%;!<%8<+BN$K;}$? $; $k9= @. $G $"$k $3 $H $+ $i , J# ?t $N %(!<%8%’ %s %H $KEO $k $h $&$J J# ;($J =h M}<j =g $r F’$‘ I, MW$, $" $k>l 9g $K$b , 0l $D$N%(!<%8%’%s%H$,$=$N=hM}<j=g$N$a$s$I$&$r$_$FJ# ?t$N%(!<%8%’%s%H$K%a%C%;!<%8$r=gHV$KG[$k$h$&$J=h M} $r 9T $J $& I, MW $, $J $$ . $= $N $? $a , %(!< %8%’ %s %H $N ;} $D5! G= $r 8z N( E* $KJ, ;6 $9 $k $3 $H $, $G $- $k $H F1 ;~ $K , 1 $D $N %(!< %8%’ %s %H $K Ii 2Y $, =8 Cf $9 $k $3 $H $r 2s Hr $G $- , Ii 2Y$NJ,;6$r8z2LE*$K9T$J$&$3$H$,2DG=$K$J$k . 5. %a%C%;!<%8$NG[AwNc %a%C%;!<%8;X 8~ %"%W %m!<%A $rF3 F~$9 $k$H , SA GE: 2> A[%+ %? %m%0 $N%a%C %;!<%8 $NN. $l$r ?^ 5 $N$h $&$K $9$k $3 $H$,$G$-$k .

?^ 5 %a%C%;!<%8;X8~$NG[AwNc $3 $N Nc $G $O , %f!< %6 %(!< %8%’ %s %H $r u1 , %G!< %? %Y!< %9 %(!< %8%’ %s %H $r d1 , d2 , d3 $H $9 $k . $^ $? , %U%! %7 %j %F!< %? f $O %f!< %6 %(!< %8%’ %s %H $+ $i <u $1 <h$C $? %a%C %;!< %8 $rE, @Z $J %(!< %8%’%s %H $r A* Br$7 , $= $N A* Br$7 $? %(!<%8%’ %s %H $K 4X $9 $k A4 It $N 7P O) $r @_ Dj $7 , $=$7 $F %a%C %;!<%8$NCf?H$rJQ49$7$F$=$N%(!<%8%’%s%H$XAw$j=P$9 $H$3 $m$^ $G$r 9T$J$& %(!<%8%’ %s%H $H$9$k . $= $l$H $OJL $K8! :w7k 2L$r JQ49$9 $k%(!< %8%’%s%H t2 $H%a%C %;!<%8 $NE}9g$r9T$J$&%(!<%8%’%s%H m1 $rMQ0U$9$k . 0J 2<$N ?^ 6 !A 11 $G$O , ?^$N :8 B&$H 1& B&$K %(!<%8%’ %s %H $r DL 2a$9 $k A0 8e $N %a%C%;!< %8 , ?? $s Cf $K %(!<%8%’ %s %H$N 5!G= $r<( $9$3$H $H$9 $k . %a%C%;!< %8$N$& $A>e $NIt J, $, %5!<%S %9 %j %9 %H , 2< $N It J, $,%a%C %;!< %8 $N FbMF $r I=$9 . (1) %f!<%6%(!<%8%’%s%H u1 $,%U%!%7%j%F!<%? f $K Ld $$ 9g $o $; $N %a%C %;!< %8 $r Aw $k . $3 $N ;~ E@ $G $O %5!< %S %9 $, 8! :w $G $" $k $3 $H $N $_ $r ;X Dj $7 , $I $N %(!< %8%’ %s %H $K G[ Aw $9 $k $+ $J $I $O L$ Dj 5A $G $" $k ( ?^ 6 :8 $N %a%C %;!< %8 ). $3$3$G$O , *search $N$h$&$K !X * !Y$r$D$1$k$3$H $G>\:Y$J%5!<%S%9$G$O$J$$$3$H$rI=$7$F$$$k . ?^ 6 %(!<%8%’%s%H$NA*Br (2) %U%! %7 %j %F!< %? f $G $O F~ NO $5 $l $? Ld $$ 9g $o $; $K BP 1~ $9 $k %(!< %8%’ %s %H $r %5!< %S %9 $H Fb MF $K 4p $E $$ $F H= CG $7 $F A* $S $@ $9 ( ?^ 6). $= $7 $F , I, MW $J %5!< %S %9 $KBP 1~ $7 $? { [translate,...] , [search,...] , [translate,...] } $N $h $& $J >\ :Y $J %5!< %S %9 $K 6q BN 2= $7 $? Fb MF $G %5!< %S %9 %j %9 %H $r =q $- 49 $( , 8! :w %(!< %8%’%s%H$rDL$k%5!<%S%9%j%9%H$r;}$D%a%C%;!<%8$rJ# ?t ( A*$P$l$?8!:w%(!<%8%’%s%HJ, ) @8@.$9$k ( ?^ 7). ?^ 7 %5!<%S%9$N>\:Y2= %a%C %;!< %8 $, J# ?t $N 7P O) $K G[ Aw $5 $l $k >l 9g $K $O , %a%C %;!< %8 J, 3d CM $H 8F $V ?t ;z $r F~ NO >u BV $H =P NO >u BV $r 5- =R $9 $k $H $3 $m $K ;X Dj $9 $k . Nc $( $P [merge, outU:1/3, outU:1, m1] $O %(!< %8%’ %s %H m1 $G %a%C %;!< %8 $N %^!< %8 ( E} 9g ) $r 9T $J $$ , $= $N F~ NO >u BV $G $O %a%C %;!< %8 J, 3d CM $, 1/3 $G $" $j , B> $N %a%C%;!<%8 $HE} 9g$7 $?7k 2L$, 1 $K$J$k $3$H $rI= $7$F $$ $k . (3) %5!<%S%9%j%9%H$N@hF,$N%5!<%S%9$G$"$kJQ49$r 9T $J $& ( ?^ 8). 0l HL E* $K $O , JQ 49 $r 9T $J $& JL 8D $N %(!< %8%’ %s %H $, 9T $J$C $F $b NI $$ $N $@ $, , $3$N Nc $G $O %U%! %7 %j %F!<%? f $,JQ 49 $^ $G9T $J$C $F $$$k . JQ49 $r 9T$J$C $? 8e , <!$N7PO)$G $"$k %G!<%?%Y!< %9%(!<%8%’ %s%H ( d1 , d2 , d3 ) $K%a%C%;!<%8$rG[Aw$9$k . ?^ 8 8!:wFbMF$NJQ49 (4) 3F %G!< %? %Y!< %9 %(!< %8%’ %s %H ( d1 !A d3 ) $G $O , %(!<%8%’%s%H4V%a%C%;!<%8$r%G!<%?%Y!<%9MQ$NLd$$9g $o$; $KJQ 49 $7 $F <B:] $N 8! :w$r 9T $J $& ( ?^ 9). $=$7 $F , 8! :w 7k2L $r Fb MF$H $7 $? %a%C %;!<%8 $r :n $j , <! $N 7P O)$G $" $kJQ49%(!<%8%’%s%H t2 $KAw$k . (5) JQ 49 %(!< %8%’ %s %H t2 $G $O , %G!< %? %Y!< %9 %(!< %8%’ %s %H $N 2s Ez $r %f!< %6 %(!< %8%’ %s %H $N 5a $a $k 8@ MU $NBN 7O $K JQ49 $7 $F E} 9g $r 9T $J$& %(!< %8%’ %s %H m1 $KEO $9 ( ?^ 10) .

?^ 9 8!:w$N<B9T ?^ 10 2sEz%a%C%;!<%8$NJQ49 (6) E}9g$r9T$J$&%(!<%8%’%s%H m1 $G$O , JV$C$F$-$? J# ?t $N 2s Ez $r $^ $H $a $k . 2s Ez $, A4 It $^ $H $^$C $? $+ ( E~ Ce$7$?$+ ) $O , (2) $G@_Dj$7$? J,3dCM$,=PNO>uBV$K5-=R $5 $l $? CM$K C# $7 $? $+ $I$& $+ $G 3N G’ $9$k ( ?^ 11) . 2s Ez %a%C %;!< %8 $N E} 9g 8e , %(!< %8%’ %s %H m1 $O %a%C %;!< %8 $r%f!<%6%(!<%8%’%s%H$KJV$9 . ?^ 11 %a%C%;!<%8$NE}9g E} 9g $N 8e $N $U $k $^ $$ $r 5- =R $9 $k %5!< %S %9 %j %9 %H $O , %a%C %;!< %8 $r J# @= $7 $F A4 $F $N 8! :w %(!< %8%’ %s %H $K Aw $j=P $9 (2) $N ;~E@$G 3F8!:w %(!<%8%’%s %H$KBP $9$k%a%C %;!<%8A4$F$K$D $1$F$*$/$3$H$b$G$-$k$, , $=$N$[$+$K , 8!:w$r9T$J$&%(!<%8%’%s%H$KAw$k%a%C%;!<%8$K$OE}9g 8e$N %5!< %S %9 %j %9 %H $r 4^ $a $: $K , %5!<%S %9 %j %9 %H $O JL $N %a%C%;!<%8$H$7$FE}9g$r9T$J$&%(!<%8%’%s%H$KD>@\Aw $j , 3F 8! :w%(!< %8%’ %s %H $r 2s$C$? 2s Ez $H E} 9g 8e$N %5!< %S%9%j%9%H$H$rE}9g%(!<%8%’%s%H>e$GA4$FE}9g$7$F<! $N%5!<%S%9$r9T$J$&$H$$$&J}K!$b9M$($i$l$k . $3$NE}9g$N;EAH$_$O%f!<%6%(!<%8%’%s%H$K$^$+$;$k $3 $H$b 2D G= $G$" $j , $=$N >l 9g $K$O E} 9g $r9T $J $&%5!< %S %9 merge $O $= $N $^ $^ $K , <B ;\$9 $k %(!< %8%’ %s %H $r u1 $H$9$l$P$h$$ . (7) %f!<%6 %(!< %8%’ %s %H $O JV$C $F $- $? 2s Ez ( ?^ 11 1& ) $r$^$H$a$F%f!<%6$KDs<($9$k . $3 $N Nc $N $h $& $J %a%C %;!< %8 7P O) $r @_ Dj $9 $k $3 $H $G , 2sEz%a%C%;!<%8$NJQ49=hM}$r%U%!%7%j%F!<%?$H$OJL$N %(!< %8%’ %s %H$K 40 A4 $K 0Q >y $7 , 2s Ez %a%C%;!< %8 $, %U%! %7%j %F!<%? $r7PM3 $7$J $$$h$& $K$G $-$F $$$k . $=$N 7k2L $H $7 $F , %a%C%;!< %8 $, %U%! %7 %j%F!< %? $K =8 Cf $7$J $$ >u BV$G%U%!%7%j%F!<%?$N5!G=$NJ,;6$r9T$J$&$3$H$,$G$- $k . $5 $i $K , JQ 49 $9 $k I, MW $N $J $$ Ld $$ 9g $o $; $d 2s Ez $K $D$$ $F$O (3) $d (5) $N=h M}$r7PO) $+$i40 A4$K<h $j=|$/ $3 $H $b$G $- , %G!< %? %Y!<%9 $N A* Br =hM} $r 9T $J$C $?7k 2L C10l$N%(!<%8%’%s%H$7$+8!:w$r$7$J$$$3$H$K$J$C$?>l 9g $K $O , (6) $N merge $N=h M} $r =| $/ $3$H $b $G $- $k . $= $N 7k2L %a%C %;!< %8$N $d $j $H $j$N ?t $, >/$J $/ $J $j , %l %9 %]%s%9$N9bB.2=$r?^$k$3$H$,$G$-$k . 6. $^ $H $a K\9F$G$O , SA GE: 2>A[%+%? %m%0 $N%a%C %;!<%8 $N$d $j <h $j $r8+ D> $7 , %a%C %;!<%8 ;X 8~ $N %"%W %m!< %A $N F3F~ $r 8!F$ $7 $? . $3$N %" %W %m!< %A $G $O , %a%C%;!< %8 $r C1 0l $N $d $j$H$j$G$O$J$/$5$^$6$^$J%(!<%8%’%s%H$r$?$I$k4V$K >uBVA+0\$7$F$$$/0lO"$N$d$j$H$j$NN.$l$rI=$9$b$N$H $7 , $=$N $d $j $H $j$r DL $8 $F<u $1 $k =hM} Fb MF $r%a%C %;!< %8 <+ BN $K ( %5!< %S %9 %j %9 %H $H $7 $F ) 5- =R $9 $k $3 $H $H $7 $? . $3 $N %a%C %;!< %8 $r <u $1 $k 3F %(!< %8%’ %s %H $O , <u $1 <h$C $? %a%C %;!<%8 $K <+ J, $N;} $D %5!< %S%9 $r E, MQ $7 , <!$X 2s $9 $@ $1 $G $h $$ . $3 $l $O , => Mh %(!< %8%’ %s %H $K J] ;} $7 $F $$$?>uBV$K4X$9$kItJ,$r%a%C%;!<%8$K;}$?$;$F$$$k$N $G , %(!< %8%’ %s %H $r%a%C %;!< %8 $N 4I M} $K 4X$7 $F %9 %F!< %H%l %9$K $G $- $k ( >uBV $rJ] ;} $9 $k I,MW $, $J $$ ) $3$H $K$h $k . $^ $? , %5!<%S %9 %j %9%H $O 2r <a $7=q $- 49 $($k $3 $H $,$G $-$k$b $N $H $7 , $=$N@- <A $r , %(!<%8%’%s %H 7O$N <B ;\$9 $Y $- %5!<%S %9 $r $"$i $+ $8$a Cj >] E*$K 5- =R $7$F $* $$$F , $= $l$r>\:Y2=$7$F$$$/L\E*$K;H$&$3$H$r8!F$$7$? . $3 $N %a%C %;!<%8 ;X 8~ $N OHAH $_ $N F3 F~$K $h $j , 8z N($N LL$+$i$O , %U%!%7%j%F!<%?$X $NIi2Y$N =8Cf$r2s Hr$7 , $+ $DJQ49$NI,MW$N$J$$%a%C%;!<%8$K$D$$$F$OD>@\%G!<%? %Y!<%9%(!<%8%’%s%H$+$i%f!<%6%(!<%8%’%s%H$K7k2L$r JV$9$J$I$N7PO) @_Dj$,2DG=$K$J$j , 1~Ez@- $r9b$a$?$j , FCDj$N%(!<%8%’%s%H$KIi2Y$,JR4s$i$J$$9=@.$r$H$k$3 $H $, $G $- $k $3 $H $r <( $7 $? . $3 $l $O , %a%C %;!< %8 ;X 8~ $N F3F~$K$h$j<g$K%U%!%7%j%F!<%?$r%9%F!<%H%l%9$K$G$- $k $3 $H $K $h $k . $^ $? , @_ 7W $d 4I M} $N LL $K $* $$ $F $b %a%C %;!<%8$N>uBVA+0\$K4p$E$/%"%W%m!<%A$,FC$KCN<1$NJ,

;6$7$?>uBV$K$*$$$FM-8z$G$"$k$3$H$r=R$Y$? . :# 8e $O <B :] $K %a%C %;!< %8 ;X 8~ $N OH AH $_ $r <B Au $7 ,SAGE $N ?7 $7 $$ %" %W %j %1!< %7%g %s $K AH $_ 9~ $s $G <B 83!& I> 2A $7 $F $$ $- $? $$ . $= $N :] $K $O , 3F %(!< %8%’ %s %H$N9T$J$&%5!<%S%9$KBP$7$FCj>]E*$JDj5A$rM?$($kI, MW$, $"$k . 8=:_ , SAGE $N%U%!%7 %j%F!< %?$r 3HD% $7$D $D , Fb It$N %5!< %S %9$K Dj 5A $rM? $( $k :n6H $r 9T $J$C$F $$ $k CJ3, $G $"$k $, , $3$l $K $D $$$F $b 5!2q $, $"$l $P Js9p $7 $?$$ . $^$? , $3 $N %a%C %;!< %8 ;X 8~ $N %" %W %m!< %A $O J# ?t $N %5!< %S%9$K$^$?$,$C$F=hM}$9$k$h$&$J%"%W%j%1!<%7%g%s$H $NE, 9g@- $, Hs >o$K 9b $$ . $=$NMx E@ $r3h $+ $7 , 9bB. $J%l %9 %] %s %9$r I, MW $H$9 $k J, Ln$@ $1 $G $J$/ , J# ;( $J%a%C %;!< %8G[Aw $rI, MW $H$9 $k1~ MQ $b@Q 6K E*$K 8!F$ $7 $F$$ $-$? $$ . J8 8% [1] ?{:d6LH~B> , " CNE*%(!<%8%’%s%H4D6- SAGE $N4k6H4V EC $X$N 1~ MQ ", %=%5 %$ %( %F%# Bg 2q J; @_ FC =8 %7 %s %] %8 %& %‘ ,1997. [2] 4];3J89(B> , "SAGE: 2>A[%+%?%m %0 ", >pJs=hM}3X2qBh 54 2sA49qBg2q , 1997. [3] :4F# M[B> , "SAGE: 2>A[%+ %?%m %0 { %G!<%?%Y!< %9$N %(!< %8%’%s%H2= {", >pJs=hM}3X2qBh 54 2sA49qBg2q , 1997. [4] M.R.Genesereth and S.P .Ketc hpel, \Softw are Agen ts," Comm.ACM V ol.37 No.7, 1994. [5] Michael R.Genesereth and Richard E.Fikes, "Knowledge Interc hange F ormat V ersion 3.0 Reference Manual", June 1992. [6] The DARP A Knowledge Sharing Initiative Exter- nal Interfaces W orking Group, "Sp eci�cation of the KQML Agent-Comm unication Language", F ebruary 9 1994.