SA GE: 2>A[%+%?%m%0 | %G!<%?%Y!<%9$N%(!<%8%’%s%H2= | � :4F# M[ 1W2, N52p 4];3 J89( ?{:d 6LH~ ( 3t ) IY;NDL8&5f=j E-mail: f satoy an, masuok a, sup erb, tamami g @ ab.fujitsu.co.jp 1 $O$8$a$K :G6a WWW $N@.8y$J$I$K$h$j , >pJs$N8x3+$d8x3+$5$l $?>pJs $N @Q6K E* $J Mx MQ$X $N 4X ?4$, 9b $^$C $F $-$F $$ $k . FC $K%S%8%M%9$NJ,Ln$G$O , FH<+$K%G!<%?%Y!<%9 ( 0J2< DB) $r ;}$D 4k 6H $b A} $( , DB $N 5, LO $b Aj Ev $N Bg $- $5 $K $J$C $F $- $F$*$j , DB $N >pJs 8x 3+$d , 6a $$6H <o4V $G $N>p Js 6&M- $J $I $r<B8=$7$h$&$H$9$k0U<1$,9b$^$C$F$$$k . $7$+$7 , 3F 4k6H $GFH<+$K4IM}1?1D$7$F$$$k DB $G$O , 9=B$$dMQ8l$K$D$$$F E}0l$9$k<j4V$d4IM}$,I,MW$H$J$k . 2f!9$O SA GE[1][2][3] $K$*$$$F , >pJs$NMW 5a<T , Ds6!<T $r ACL[4][5] $GCN<1$r$d$j<h$j$9$k%(!<%8%’%s%H$K$7 , %(!<%8%’ %s %H $I $& $7 $N Cg 2p $r 9T $J $& FC JL $J %(!< %8%’ %s %H (facilitator) $r4^$a$?%(!<%8%’%s%H4V$N>pJs8r49$r$&$^$/ @_7W$9 $k $3 $H $G >e 5-$N Ld Bj $r 2r 7h $7 $F $$$3 $& $H $9 $k %" %W %m!<%A$r9T$J$C$F$$$k . $3$N%"%W%m!<%A$G$O , >pJs$rDs6! $9$k%" %W %j %1!< %7%g %s (DB $J $I ) $r SAGE $K <h $j 9~ $‘ $?$a$K , A CL $rOC $9;EAH$_$G Jq$_9~$s$G %(!<%8%’%s%H2= $9$k . K\9F$G$O , DB $, ;}$DCN <1$r 8D!9$N DB $N 9=B$ $dMQ8l $N0c $$ $K 0M B8 $; $: $K 2> A[ 2= $9 $k J} K! $H , DB $r %(!< %8%’ %s%H 2= $7 $? %G!< %? %Y!< %9 %(!< %8%’ %s %H $N F0 :n , 9= @. $K $D $$$F=R$Y$k . 2 %G!<%?%Y!<%9$NCj>]2= (VKB) 2f!9$O , 8D!9 $N DB $N 9=B$ $dMQ 8l$N 0c$$$K 0MB8 $;$: $K DB $NCN <1 $rI= 8=$9 $k $?$a , 2> A[ E*$J CN<1 %Y!< %9 (VKB: Virtual Knowledge Base) $rMQ $$$F %G!<%?%Y!< %9$rCj >] 2=$7$F07$&$3$H$K$7 $? . 0J2<$G$O SA GE $K $*$1$k VKB $NDj5A , VKB $N %"%/ %;%9 J}K! $N Dj5A , $= $l$i $r facilita- tor $K advertise $9$kJ}K!$K$D$$$F=R$Y$k . 2.1 VKB $NDj5A DB $rI=8=$9$k VKB $r0J2<$N$h$&$KDj5A$9$k . � VKB $O%l%3!<%I$N=89g$G$"$k � %l%3!< %I$O ;X Dj$7 $? %U%#!<%k %I$N CM $rJ9 $/ $3$H $,$G $-$k$b$N$G$"$k 2.2 VKB $X$N%"%/%;%9J}K! VKB $X$N%"%/%;%9$O , VKB $K5-=R$5$l$F$$$kCN<1 $N 0lIt $r >r 7o $K $h$C $F @Z $j =P $9 $3 $H $H , @Z $j =P $7 $? $b $N $K � SA GE:Smart AGen t Environmen t { Database Agent {; Akira Sato, Ryusuk e Masuok a, F umihiro Maruyama, and T amami Sugasak a; F ujitsu Lab oratories Ltd. 2-2-1 Momo chihama, Sa w ara- ku, F ukuok a 814, Japan BP $9$k A‘:n ( <h$j =P$9 ( 8!:w $9$k ), >C5n$9 $k , =q $-49 $($k $J$I ) $r;XDj$9 $k$3$H$+$i$J $k . ACL $G VKB $K%"%/%; %9$9$k>l 9g$K$O , KIF $K$h$k relation $K$h$C$FBP>]$H$J $k VKB >e$NCN<1$r;XDj$7 , $=$l$KBP$9$kA‘:n$r KQML $K$h$k p erformative $G;XDj$9$k . :#2s $O , A‘ :n $K4X $7$F $O 8!:w $N $_$r 9M$( $k $b$N $H$7 $? . VKB $KBP $7$FMx MQ$G$- $k relation $H$7 $F$O0J 2<$N$b $N $,MxMQ$G$-$k$b$N$H$7$FDj5A$9$k . � VKB $N %l %3!< %I $N FC Dj $N %U%#!< %k %I $H $=$N CM $H $r BP1~$E$1$k relation � NL$rI=$o$9?tCMF1;N$rHf3S$9$k;;=QE*$J relation � relation F1 ;N $N O@ M} E* AH $_ 9g $o $; $r Dj 5A $9 $k rela- tion (and, or $J$I ) � >r 7o$K Ev$F $O$^ $k $b$N $KE, MQ$7 $FFs <!E* $J 7k2L $rF@ $k relation ( %l%3!<%I?t , 9g7W , J? 6Q , :GBg , :G>. , @h F, , :G8e $J$I ) 2.3 VKB $N adv ertise VKB $N 9=B$$H VKB $X $N%" %/%; %9J} K!$r facilitator $K adv ertise $9 $k $3 $H $K $h $j , B> $N %(!< %8%’ %s %H $+ $i %" %/ %; %9 $7 $F $b $i $( $k $h $& $K $J $k . $3 $N $H $- , %(!< %8%’ %s %H$N ;}$DCN<1$r$h$j 2aITB-$J$/@k8@ $9$k$?$a$K$O adv er- tise $N$7$+$?$,=EMW$H$J$k . 2f!9$O0J2<$N$b$N$r adv ertise $9$k$3$H$K$7$? . � VKB $NL>A0 � VKB $G07$&$3$H$N$G$-$k%+%F%4%j � VKB $K8=$l$k%U%#!<%k%I � VKB $X$N%"%/%;%9$KMxMQ$G$-$k relation $3$N$&$A VKB $,07$&$3$H$N$G$-$k%+%F%4%j$N@k8@$O , B> $N %(!< %8%’ %s %H $K <+ J, $N 07 $& Fb MF $r <( $9 $? $a $K I, MW$G $" $k . VKB $N Dj 5A $K 4^$^ $l $k %G!< %? %Y!< %9 $N L> A0 $@ $1 $G $O $I $N $h $& $J>p Js $r 07 $& $3 $H $, $G$- $k $+ $r 5, Dj $G $-$J $$$?$a , 07$C$F$$$kJ*;v$rI=$o$9%+%F%4%j$r@k8@$9$k . %+ %F%4%j$OJ#?tM?$($k$3$H$,$G$-$k$b$N$H$9$k . $^$? , VKB $K%"%/%;%9$9$k relation $K$D$$$F$O 2.2 $G Dj5A$7$? relation $r$9 $Y$F8DJL$K adv ertise $9$k$N $G$J $/ , <u$1IU$1$k%U%)!<%^%C %H$rDj$a$?%k!<%k $r$D$/$j , $= $l$r adv ertise $9$k$H$$$&J}K!$r$H$C$? .

0J2<$N7A<0 $G adv ertise $9 $k$H , 2.2 $GDj 5A$7 $?A4$F $N relation $rMxMQ$G$-$k . (allows-relational-db-query %G!<%?%Y!<%9L> ) 3 %G!<%?%Y!<%9%(!<%8%’%s%H A0@a$GDj5A$7$? VKB $+$i<B:]$N DB $X$N%"%/%;%9$r 9T$J$& %G!< %?%Y!< %9 %(!< %8%’ %s%H ( 0J 2< DB %(!< %8%’ %s %H ) $K$D$$$F , F0:n$H9=@.$r=R$Y$k . 3.1 DB %(!<%8%’%s%H$NF0:n DB %(!<%8%’%s%H$O , 5/F0$7$?;~E@$G facilitator $K VKB $N9=B$$H VKB $X$N%"%/%;%9J}K!$r advertise $9$k . <B:] $N 8! :w MW 5a $, A CL $N %a%C %;!< %8 $G FO $/ $H , DB %(!<%8%’%s%H$O0J2<$N$h$&$J=hM}$r9T$J$& . (1) %a%C%;!<%8$N<h$j=P$7$r9T$J$& . (2) ACL %a%C%;!<%8$r DB $X$N8!:wMW5a$X$HJQ49$9$k . :# 2s $O DB $H $7 $F SQL $r <u$1 IU $1 $k RDB $r BP >] $H $7$? $N $G , VKB $H <B :] $N RDB $H$N 9‘ L\ $I$& $7 $rJQ 49$9$k 5,B’ $H KIF $N relation $G5- =R$5$l $? VKB $X$N%"%/%;%9$r RDB $X$N%"%/%;%9 (SQL) $K JQ49$9$k5,B’$rDj5A$7 , $3$l$rMQ$$$FJQ49$9$k . (3) JQ49$7$?7k2L$rMQ$$$F DB $K%"%/%;%9$9$k . (4) DB $+$i$N2sEz$r ACL %a%C%;!<%8$KJQ49$9$k . 2s Ez $N Fb MF $r 8!:w MW 5a Cf $G ;X Dj $5 $l$? KIF $N 7A <0 $K JQ 49$7 , $=$l $r $5 $i$K KQML $N %a%C%;!< %8 $K JQ 49$9$k . (5) %a%C%;!<%8$rAw?.$9$k . 3.2 DB %(!<%8%’%s%H$N9=@. DB %(!< %8%’ %s %H $O , 0J 2< $N $h $& $J 9= @. MW AG $+ $i $J $k ( ?^ 1). ?^ 1: %G!<%?%Y!<%9%(!<%8%’%s%H$N9=@. � April DL?.%i%$%V%i%j!& KQML %$%s%?%U%’!<%9 %a%C%;!<%8$NAw<u?.$rC4Ev$9$k . $^$? , logging It$K $*$$$F%a%C%;!<%8$NFbMF$rJ];}$7 , $=$N>pJs$rFI$_=P $9$3$H$,$G$-$k$h$&$J%5%]!<%H$r9T$J$& . � %(%s%8%sIt F~NO$KBP$7$F$O , K QML %a%C%;!<%8$N<h$j=P$7$r9T $J $$ , %a%C %;!< %8 $r 2r @O $7 $F %G!< %? %Y!< %9 $X $N %" %/ %; %9 $r 9T $J$& . $^ $? , %G!< %? %Y!< %9 $+ $i JV$C $F$- $? %a%C%;!<%8$r KQML $N%a%C%;!<%8$KJQ49$9$k . ad- v ertise $r9T$J$&%?%$%_%s%0$N@)8f$b9T$J$& . � KIF %Q!<%6 %a%C%;!<%8$K4^$^$l$k KIF ItJ,$N2r@O$r9T$J$& . � KIF $ SQL %3%s%P!<%? VKB $K%"%/%;%9$9$k KIF $N relation $r , JQ495,B’ $r MxMQ $7$F %G!< %?%Y!< %9 $r07 $& SQL %3 %^ %s%I $X$H JQ 49 $9 $k . $^ $? , %G!< %? %Y!< %9 $+ $i JV$C $F $- $? %a%C %;!<%8$r KIF $N7A<0$KJQ49$9$k . � %G!<%?%Y!<%9%$%s%?%U%’!<%9 DB $X $N %" %/ %; %9 $r 9T $J $& . BP >] $H $9 $k DB $r %5 %]!< %H$9 $k ODBC $d JDBC $J$I $N %i %$%V %i %j $r MQ$$$F<BAu$9$k . � %G!<%?%Y!<%9 <B :]$N %G!<%? $r 07$& . DL >o $N%j %l!< %7%g%J %k%G!< %? %Y!<%9$r$=$N$^$^MQ$$$k . 4 $^$H$a K\9F$G$O , SAGE: 2>A[%+%?%m%0 $K$*$1$k DB $N%(!< %8%’%s %H2=$K$D$$$F , DB $r2>A[2=$9$k J}K!$H , DB %(!< %8%’%s%H$NF0:n!&9=@.$r=R$Y$? . :# 8e $O , $h $j 9b EY $J <A Ld $K Ez $( $i $l $k $h $& $K $9 $k $3 $H $H , facilitator $H O" 7H $7 $F $h $j E, @Z $J advertise $r 9T $J $$ , DB %(!< %8%’ %s %H <+ ?H $N G= NO $r $h $j 2a IT B- $J $/ I= 8= $9$k;EAH$_$rL\;X$7$?$$ . ;29MJ88% [1] 4] ;3J8 9(B> , "SAGE: 2>A[ %+%?%m %0 ", >pJs =hM}3X 2qBh 54 2s A49q Bg2q , 1997. [2] 1W 2,N5 2pB> , "SAGE: 2>A[ %+%?%m %0 { %7%9%F %‘%G %6%$%s {", >pJs =hM}3X2qBh 54 2sA49qBg2q , 1997. [3] ?{ :d6L H~B> , "SA GE: 2> A[%+ %?%m%0 { %f!< %6%(!< %8%’%s%H {", >p Js=hM}3X2qBh 54 2sA49qBg2q , 1997. [4] Michael R.Genesereth and Richard E.Fikes, "Knowledge Interc hange F ormat V ersion 3.0 Reference Manual", June 1992. [5] The D ARP A Kno wledge Sharing Initiativ e External In ter- faces W orking Group, "Sp eci�cation of the KQML Agent- Communication Language", F ebruary 9 1994.