%^%k%A%(!<%8%’%s%H$H6(D47W;;$N%o!<%/%7%g%C%W MA CC’97 1997 G/ 12 7n 18 !A 20 F| %(!<%8%’%s%H;X8~8@8l Flage 7)LnJ8MN � 1 :4F# ?N9’ � 2 2CF# E/CK � 3 1J0f J]IW � 4 K\0LED??0l � 5 >pJs=hM}?66=;v6H6(2q ( #I#P#A ) ?7%=%U%H%&%’%"9=B$2=%b%G%k8&5fK\It Flage $O!" %M%C %H %o!< %/ >e $N J, ;6 4D 6- $K $* $$ $F!" %f!< %6 $d B> $N %= %U %H %&%’ %"!& %b %8%e!< %k $+ $i $N MW 5a $N JQ 2= $K <+N’ E* $K E, 1~ $9 $k %= %U %H %&%’ %" $r 9= C[ $9 $k $? $a $N %W %m %0 %i %_ %s %0 8@ 8l $G $" $k!# K\ 9F $G $O Flage $N 8@ 8l 5! G= $N 35 MW$r>R2p$9$k!#$^$?!"$$$/$D$+$N%W%m%0%i%‘Nc$r;29M;qNA$H$7$FIUO?$KE:IU$9$k!# 1. $O$8$a$K %M%C %H %o!< %/ 4D 6- $K $* $$ $F $O!$ %M%C %H %o!< %/ $r DL $7 $F %G!< %? $d %W %m %0 %i %‘ $r J# ?t $N 7W ;; 5! $N 4V $G MF 0W $K E> Aw $7 $? $j!$ J# ?t $N 7W ;; 5! >e $G 2T F/ $7 $F $$ $k %W %m %0 %i %‘ $r Aj 8_ $K O" 7H $5 $; $k $3 $H $, $G $- $k!% $5 $i $K!$ 6a G/!$ %b %P %$ %k %(!< %8%’ %s %H $N 8@ MU $K Be I= $5 $l $k $h $& $K!$ %W %m %0 %i %‘ <+ ?H $, $= $N <B 9T Cf $K %M%C %H %o!< %/ Fb $N 7W ;; 5! >e $r 0\ F0 $9 $k %7 %9 %F %‘ $b 3+ H/ $5 $l ;O $a $F $$ $k!% 2C $( $F!$ %= %U %H %&%’ %" $, %M%C %H %o!< %/ $r DL $7 $F 9- $^ $j!$ $= $l $, B? MM $J >l LL $G MQ $$ $i $l $l $P MQ $$ $i $l $k $[ $I!$ $5 $^ $6 $^ $J %K!< %: $r ;} $D %f!< %6 $+ $i ?7 $7 $$ 5! G= 3H D% $d 5! G= JQ 99 $r MW 5a $5 $l $k!% $3 $& $7 $? %M%C %H %o!< %/ 4D 6- 2< $G $O!$ %= %U %H %&%’ %" $r $H $j $^ $/ 4D 6- $O $? $H $( $P 0J 2< $N >l 9g $K JQ2=$9$k!% � %W%m %0 %i %‘ $r B> $N 7W ;; 5! >e $+ $i %@ %& %s %m!< %I $7!$ $= $3 $G<B 9T $r $5 $; $k >l 9g $d B> $N 7W ;; 5! >e$K %W %m %0 %i %‘ $r Aw ?.$7!$ Aw ?. @h $G <B 9T $5 $; $k >l 9g $J $I!$ %W %m %0 %i %‘ $, 0\ F0$7$?7k2L$H$7$F4D6-$,JQ2=$9$k>l9g!% � %f!< %6 $, MW 5a $9 $k 5! G= $, JQ 2= $7 $? >l 9g $J $I!$ %= %U %H %&%’ %"$r$H$j$^$/4D6-<+?H$,JQ2=$9$k>l9g!% $3 $& $7 $? JQ 2= Fb MF $r @_ 7W ;~ $K M= B, $9 $k $3 $H $O IT 2D G= $G $" $j!$ $7 $+ $b ;~ $K $O F0 E* $K JQ 2= $, 5/ $3 $j F@ $k!% $3 $& $7 $? JQ 2= $K 2T F/ ;~ $K F0 E* $+ $D <+ F0 E* $K E, 1~ $7 $? $j!$ $= $& $G $J $/ $H $b 6K NO ?M <j $r O+ $5 $: $K E, 1~ $G $- $k =@ Fp $J %= %U %H %&%’ %" %7 %9 %F %‘ $O!$ %M%C %H %o!< %/ 4D 6- $N Mx E@ $r 8z 2L E* $K 3h MQ $7!$ $h $j 0B Dj E* $J >p Js %5!< %S %9 $r Ds 6! $9 $k %7 %9 %F %‘ $K $J $k $3 $H $, 4| BT $G $- $k!% Flage $G$O!" $3 $& $7 $?%= %U %H %&%’ %"$r 9= @. $9$k MW AG $H $7 $F!$ => Mh $N %= %U %H %&%’ %" %b %8%e!< %k $K Be $( $F 0J 2< $N @- <A $r ;}$D%b%8%e!<%k ( %(!<%8%’%s%H ) $rF3F~$7$F$$$k!# <+N’@-!’ <+$i $N%W %m %0%i %‘ $N <B9T $r @) 8f$7 $? $j!" %W%m %0 %i%‘<+?H$r%G!<%?$H$7$F07$$!$F0E*$KJQ99$G$-$k!% 0\F0@-!’ %M%C%H %o!< %/>e $r 0\ F0 $7!$0\ F0 @h $K B8 :_$9 $k %W %m%0 %i %‘ $r 3M F@ $7 $? $j!$ 0\ F0 @h $G %W %m %0 %i %‘ $r <B 9T $G $-$k!% 6(D4@-!’ ITFC Dj $NJ# ?t %(!< %8%’ %s%H $H DL ?. $G $-!$>p Js $r 6&M-$9$k$3$H$,$G$-$k!% � 1 ;0I)Am9g8&5f=j$h$j=P8~ � 2 %"%$%M%9$h$j=P8~ � 3 IY;NDL FIP $h$j=P8~ � 4 El<G$h$j=P8~ � 5 8= El<G Flage $N%(!< %8%’ %s %H$O J, ;6 %7 %9%F %‘ >e $G 2TF0 $9 $k Hs F1 4|JB 9T %* %V %8%’ %/ %H $H $J$C $F $$ $k!# <+ N’ @- $r <B 8= $9 $k $? $a $K!$%(!< %8%’ %s %H $O %a %? $H %Y!< %9 $N Fs 3, AX $G 9= @. $5 $l $k!% $5 $i $K!$ 0\ F0 @- , 6( D4 @- $r <B 8= $9 $k $? $a $K!$ Flage $G $O >l $H 8F $P$l $k %* %V %8%’ %/ %H $r F3 F~ $7 $F $$ $k!# >l $O %(!< %8%’ %s %H $K %W%m %0 %i %‘ $r Ds 6! $7 $? $j!$ %(!< %8%’ %s %H F1 ;N $G 6( D4 F0 :n $r 9T$J $& $? $a $N 2> A[ E* $J >l =j $G $" $k!# %M%C %H %o!< %/ $r 9= @. $9 $k%^ %7 %s %N!< %I >e $G 2T F0 $9 $k =h M} 7O $b %N!< %I $H $$ $& FC <l $J >l$H $7 $F %b %G %k 2= $5 $l!$ %N!< %I Fb $K MM!9 $J >l $, 9= @. $9 $k $3 $H$, $G $- $k!% %(!< %8%’ %s %H $, >l $K F~ $k $H!$ $= $3 $K M? $( $i $l $F$$ $k %a %=%C %I !J>l $N %a %=%C %I!K $r <+ F0 E* $K 3M F@ $9 $k!% >l $N%a %=%C %I $K $O!$ $= $N >l $G $N $_ M- 8z $J %m!< %+ %k $J %a %=%C %I $H>l $+ $i ;} $A =P $9 $3 $H $N $G $- $k %0 %m!< %P %k $J %a %=%C %I $, B8 :_$9 $k!% $^ $?!$ >l $O %(!< %8%’ %s %H 4V $N 6& M- >p Js $N $? $a $N B0 @-$r ;} $D!% $5 $i $K!$ %(!< %8%’ %s %H $, >l $N Cf $K 5o $k %(!< %8%’ %s%H $K 8~ $+$C $F %a%C %;!< %8 $r %V %m!< %I %-%c %9 %H $9 $k $3 $H $, 2DG=$G$"$k!% %(!<%8%’ %s %H $N E, 1~ @- $r <B 8= $9 $k %a %? %W %m %0 %i %_ %s %0 5! G=$H$7$F!">l$r0J2<$N$h$&$KMxMQ$G$-$k!# 1. %(!< %8%’ %s %H $O J# ?t $N >l $K F~$C $? $j!$ 0\ F0 $7!$ >u 67 $K 1~$8$F>l$N%m!<%+%k$J%a%=%C%I$rF0E*$KJQ99$9$k!% 2. >l $r <+ N’ E* $K EO $j Jb $-!$ I, MW $J %0 %m!< %P %k $J %a %=%C %I $r3MF@$9$k!%

%^%k%A%(!<%8%’%s%H$H6(D47W;;$N%o!<%/%7%g%C%W MA CC’97 1997 G/ 12 7n 18 !A 20 F| 2. Flage Flage $N8@ 8l 5! G=$K $D $$ $F35 @b $9 $k!#>\ :Y $K $D$$ $F $O %^ %K%e%"%k [1] $r;2>H$5$l$?$$!# 2.1 %(!<%8%’%s%H %(!< %8%’ %s %H $O!$ %G!< %? $r J] ;} $9 $k B0 @- $H $= $l $K BP $7 $F A‘ :n $r 9T $J $& %a %=%C %I $G 9= @. $5 $l $k JB 9T %* %V %8%’ %/ %H $G $" $k!% %(!< %8%’ %s %H $N >u BV !JB0 @- $N CM!K $O <+ J, <+ ?H $K $h$C $F $N $_ JQ 99 $G $- $k!% %(!< %8%’ %s %H $O $* 8_ $$ $K %a%C %;!< %8 DL ?. $r 9T $$ $J $, $i!$ $= $l $> $l FH N) JB 9T $K F0 :n $9 $k!% 3F %(!< %8%’ %s %H Fb $N F0 :n $O C‘ <! <B 9T $G $" $k!% %(!< %8%’ %s %H $N <B 9T $O $= $N %(!< %8%’ %s %H $, <u ?. $7 $? %a%C %;!< %8 $r %a %=%C %I $K $h$C $F =h M} $9 $k $3 $H $K $h $j 5/ F0 $5 $l $k!% %(!< %8%’ %s %H $+ $i $N %a%C %;!< %8 $O!$ $^ $:!$ %(!< %8%’ %s %H $N %a%C %;!< %8 %-%e!< $K F~ $l $i$l!"%-%e!<$X$NE~Ce=g$K=hM}$5$l$k!% 2.1.1 %a%?9=B$ <+ $i $N Dj 5A $r F0 E* $K JQ 99 $9 $k 5! G= $r <B 8= $9 $k $? $a!$ 3F %(!< %8%’ %s %H $O %a %? %l %Y %k $H %Y!< %9 %l %Y %k $N #2 Aj 9= B$ !J%a %? 9= B$!K $r ;} $D!% 3F %l %Y %k $G B0 @- $* $h $S %a %=%C %I $r Dj 5A $G $- $k!% %a%C %;!< %8 $b %a %? %l %Y %k $N %W %m %0 %i %‘ $G =h M} $5 $l $k %a%C %;!< %8 $H %Y!< %9 %l %Y %k $N %W %m %0 %i %‘ $G =h M} $5 $l $k %a%C %;!< %8 $N #2 <o N‘ $, B8 :_ $9 $k!% %a %? %l %Y %k $N %W %m %0 %i %‘ $G $O!$ %a %? %l %Y %k $N >u BV $@ $1 $G $J $/!$ %Y!< %9 %l %Y %k $N %W %m %0 %i %‘ $d >u BV $r JQ 99 $9 $k <j B3 $- $r Dj 5A $G $- $k!% 0l J}!$ %Y!< %9 %l %Y %k %W %m %0%i%‘$O%Y!<%9%l%Y%k$N>uBV$N$_$rJQ99$G$-$k!% %a %? %l %Y %k $G $O!$ %Y!< %9 %l %Y %k $N %a%C %;!< %8 $r %Y!< %9 %l %Y %k $N Dj 5A $G 2r <a <B 9T $9 $k %$ %s %? %W %j %? $H $= $l $K 4X O" $9 $k <j B3 $- $r Dj 5A $G $- $k!% 6q BN E* $K $O!$ %Y!< %9 %l %Y %k $N %$ %s %? %W %j %? $N!$ =j Dj $N %W %m %H %3 %k ( %a %? %W %m %H %3 %k ) $r Mx MQ $7 $? %+ %9 %? %^ %$ %:!$ $* $h $S!$ %+ %9 %? %^ %$ %: $7 $? $= $N %$ %s %? %W %j %? $+ $i 8F $S =P $5 $l $k <j B3 $- ( $? $H $( $P!$ %Y!< %9 %l %Y %k $N Dj 5A JQ 99 <j B3 $- $J $I ) $r Dj 5A $G $- $k!% %a %? %W %m %H %3 %k $O %Y!< %9 %l %Y %k %a%C %;!< %8 $N %$ %s %? %W %j %? $, FC Dj $N ;~ E@ $G 9T $& =h M} $r :F Dj 5A $9 $k $? $a $N 8@ 8l 5! G= $G $" $k!% $? $H $( $P!$ <u $1 <h$C $? %Y!< %9 %l %Y %k %a%C %;!< %8 $N =h M} J} K! $r %a %? %W %m %H %3 %k $r Mx MQ$7$F:FDj5A$9$k$3$H$,$G$-$k!% %Y!< %9 %l %Y %k $N %a%C %;!< %8 $O!$ %a %? %l %Y %k $N Dj 5A $K $h$C $F %+ %9 %? %^ %$ %: $5 $l $? %$ %s %? %W %j %? $G =h M} $5 $l!$ %a %? %l %Y %k $N %a%C %;!< %8 $O =h M} 7O $, Ds 6! $9 $k %G %U%) %k %H!& %$ %s %? %W %j %? $K $h$C $F =h M} $5 $l $k!% $? $@ $7!$ %a %? %l %Y %k $N %a%C %;!< %8$O%Y!<%9%l%Y%k%a%C%;!<%8$h$jM%@h$7$F=hM}$5$l$k!% 2.1.2 %(!<%8%’%s%H$NDj5A7A<0 %(!<%8%’%s%H$NDj5A$O0J2<$N7A<0$N9‘$GI=8=$9$k!# aid $O %(!< %8%’ %s %H $N <1 JL ;R!$ attr i $O B0 @- L>!" I nit i $O $= $N =i 4| CM $G $" $k!# %a %=%C %I Dj 5A It $K $* $$ $F $Attr $H 5- =R $9 $k $3 $H $K $h $j!" Attr $K J] ;} $5 $l $F $$ $k CM $r ;2 >H $G $- $k!# Attr $H 5- =R $5 $l $? >l 9g $O!" $= $N $^ $^ B0 @- L> $N 5- 9f $H $7 $F 07 $o $l $k!# mthd i $O!"0J2<$N7A<0$N%a%=%C%I$NDj5A$G$"$k!# agent( aid , meta f attribute ( attr 1 = I nit 1 ; :::; attr nm = I nit nm ) metho d ( mthd 1 ; :::; mthd mm ) sp ec ( P r ol og C l ause 1 ; :::; P r ol og C l ause tm ) g , base f attribute ( attr nm +1 = I nit nm +1 ; :::; attr nb = I nit nb ) metho d ( mthd mm +1 ; :::; mthd mb ) sp ec ( P r ol og C l ause tm +1 ; :::; P r olog C lause tb ) g ) Method :: ( Method 1; Method 2; ... Method n ) :8 JU $N Method $O %a%C %;!< %8 DL ?. %$ %s %? %U%’!< %9 $H $J $k %a %=%C %I ( %Q %V %j%C %/ %a %=%C %I ) $N %Q %?!< %s ( #Term $N 7A $N 9‘ ) !$ $^$? $O %(!< %8%’ %s %H Fb <j B3 $- ( %W %i %$ %Y!< %H %a %=%C %I ) $N 8F $S$@$7%Q%?!<%s ( # $,F,$K$D$$$F$$$J$$9‘ ) $G$"$k!% 1& JU $O Method $N =h M} <j B3 $- K\ BN $G!$ Method_1,..., Method_n $N=gHV$GC‘<!E*$K<B9T$5$l$k!%3F Method_i (1 � i � n ) $O!$B0 @- $d %Q %i %a %? !J prolog JQ ?t!K $X $N Be F~!" %a%C %;!< %8 Aw?.!" if J8!" %W %i %$ %Y!< %H %a%=%C %I 8F $S $@ $7!" $N $$$E $l $+ $G$" $k!# 7+ $j JV $7 $O %a %=%C %I $N :F 5" 8F $S =P $7 $G I= 8= $9 $k!% spec $G $O!" CM $r 7W ;; $9 $k $? $a $N!" I{ :n MQ $N $J $$ 4X ?t $N Dj 5A $r 9T $J $&!# 4X ?t $r I= 8= $7 $? %4!< %k $O!" spec Fb $G %H%C %W %l %Y%k =R 8l $H $J $k Fs 0z ?t 0J >e $N %4!< %k $G $" $j!" $b$C $H $b 1& $N 0z?t $r =| $$ $F F~ NO $H $7!" $b$C $H $b 1& $N 0z ?t $r =P NO $H $9 $k!# $7$? $,$C $F!" 4X ?t $O 0l $D 0J >e $N 0z ?t $r $b $? $J $/ $F $O $J $i $J $$!#%4!<%k$,<:GT$7$?>l9g!"%(%i!<CM ( error ) $rJV$9!# $^$?!" prolog $N AH $_ 9~ $_ =R 8l <+ ?H $b %V!< %k CM 4X ?t $H $7 $F MxMQ$G$-$k!# 4X?t 8F $S $@ $7 $O %a %=%C %I K\ BN It $N 0J 2< $N 2U =j $G 9T $J $o $l $k!# � B0@-$^$?$O%Q%i%a%?$X$NBeF~J8$N1&JU � if J8$N>r7oIt 4X?t $N 7W ;; $G $O!" $^ $:!" $attr $N 7A <0 $N <0 $, B0 @- CM $K JQ 49$5$l!"$=$N8e!" spec $G$N %4!<%k$,8F $S=P$5$l $k!#7W;; $O4X ?t 8F $S =P $7 $N 9‘ $K BP $7!" :G Fb :G :8 @o N, $G 9T $J $o $l $k!# 2.2 >l >l $O %(!< %8%’ %s %H $K MM!9 $J >p Js $r Ds 6! $9 $k 0l <o $N <u F0 E* $J %G!< %? %* %V %8%’ %/ %H $G $" $k!% >l $O 0J 2< $N 9‘ L\ $G Dj 5A $5 $l $k!% >l8GM-$N%a%=%C%I!’ %(!<%8%’ %s %H $, >l $N Cf $G Mx MQ $9 $k %a %=%C%I!$ 4X ?t $* $h $S B0 @- $r Dj 5A $9 $k!% Dj 5A 7A <0 $O %(!< %8%’%s %H $N %Y!< %9 %l %Y %k $H F1 $8 $G $" $k!% >l $N %a %=%C %I $K$O!$ $= $N >l $G $N $_ M- 8z $J %m!< %+ %k $J %a %=%C %I $H >l $+ $i;} $A =P $9 $3 $H $N $G $- $k %0 %m!< %P %k $J %a %=%C %I $, B8 :_ $9$k!%$?$H$($P!">l8GM-$N%a%=%C%I$H$7$F metho dA $,Dj 5A $5 $l $F $$ $k >l 9g!$ %(!< %8%’ %s %H $, 0[ $J $k Dj 5A $N metho dA $r ;v A0 $K ;}$C $F $$ $? $H $7 $F $b!$ >l $K F~$C $? ;~ E@$G!$ 85 $N Dj 5A $O %*!< %P!< %i %$ %I $5 $l $k!% >l $r =P $k ;~ $K methodA $, %m!< %+ %k $J %a %=%C %I $H $7 $F Dj 5A $5 $l $F $$

%^%k%A%(!<%8%’%s%H$H6(D47W;;$N%o!<%/%7%g%C%W MA CC’97 1997 G/ 12 7n 18 !A 20 F| $k >l 9g!$ >l $r =P $? ;~ E@ $G methodA $N 85 $N Dj 5A $, I| 3h $9 $k!% %0 %m!< %P %k $J %a %=%C %I $H $7 $F methodA $, Dj 5A $5 $l $F $$ $k >l 9g $K $O!$ >l 8G M- $N %a %=%C %I Dj 5A $, %(!< %8%’ %s %H $N?7 $? $J Dj 5A $H $J $k!% B0 @- $d 4X ?t $b F1 MM $K 07 $o $l $k!% >l$N=PF~$j$K4X$9$k@)Ls!’ >l$K F~ $k $H $- $d >l $K F~$C $F $$ $k $H $-!" $^ $? $O >l $r =P $k $H $- $K %(!< %8%’ %s %H $, K~ $? $5 $J $1$l $P $J $i $J $$ >r 7o $r 5- =R $9 $k!% >r 7o $O %(!< %8%’ %s %H $NB0 @- $K 4X $9 $k %V!< %k <0 $G $" $k!% >l $N >r 7o $O!$ $? $H $( $P!">l $N 8G M- %a %=%C %I $, %" %/ %; %9 $9 $k B0 @- $K 4X $9 $k >r 7o$r Dj 5A $9 $k $3 $H $K Mx MQ $5 $l $k!% $5 $i $K IT FC Dj $N %(!< %8%’ %s %H $, F~ $k $3 $H $r KI $$ $@ $j!$ >l $K F~ $k %(!< %8%’ %s %H?t $r 8B Dj $7 $? $j $9 $k 0l <o $N %; %-%e %j %F%# 5! G= $r <B 8= $9$k $3 $H $K $b Mx MQ $5 $l $k!% $^ $?!$ >l $r EO $j Jb $/ 7P O) $K $b@) Ls$r M? $($k $3 $H$, $G $-$k!% $? $H$( $P >l A $K F~ $k$? $a$K $O!$>l B $KF~$C $F $$$J $1 $l$P $J $i$J $$ $H$$$C $?@) Ls$r5-=R$G$-$k!% >l8GM-$NB0@-!’ >l$K $* $1 $k %(!< %8%’ %s %H$N 6& M- CN <1 $r J] ;}$9 $k $? $a $N B0 @- Dj 5A $G $" $k!% 3F B0 @- $K BP $9 $k %" %/ %; %9 $O >l $G Dj 5A $5 $l $? read/write <j B3 $- $K $7 $? $,$C $F 9T $J $o $l $k!% >l 8G M- $N %a %=%C %I $N %$ %s %? %U%’!< %9 >p Js $r J];} $9 $k B0 @-!$ B> $N >l $X $N %j %s %/ >p Js $r J] ;} $9 $k B0 @- $J$I$r%G%U%)%k%H$NB0@-$H$7$F;}$D!% >l $O %(!< %8%’ %s %H $d %f!< %6 $K $h$C $F F0 E* $K @8 @. $G $- $k!% >l $N :o =| $O!$ $= $N >l $N Cf $K %(!< %8%’ %s %H $, B8 :_ $7 $J $$ >l 9g $K!$ $= $N >l $r @8 @. $7 $? %(!< %8%’ %s %H $^ $? $O %f!< %6 $K $h$C $F $N$_2DG=$G$"$k!% >l$NDj5A$O0J2<$N7A<0$N9‘$GI=8=$9$k!# �eld( �d , enter EnCond & alwa ys AlCond & exit ExCond where Pr olo gClauses , f global( attribute ( attr 1 = I nit 1 ; :::; attr a = I nit a ) metho d ( mthd 1 ; :::; mthd m ) sp ec ( P r olog C lause 1 ; :::; P r olog C lause p ) ), lo cal( attribute ( attr b = I nit b ; :::; attr ba = I nit ba ) metho d ( mthd b ; :::; mthd bm ) sp ec ( P r olog C lause b ; :::; P r ol og C l ause bp ) ) g , �eld attribute ( ( f attr 1 = init 1 j read r p 1 , write w p 1 , r w pr oc 1 ), ( f attr 2 = init 2 j read r p 2 , write w p 2 , r w pr oc 2 ), ...) ) �d $O >l $N <1 JL ;R $G $" $k!# #3 $D $N @) Ls $K 4X $9 $k >r 7o <0!" EnCond !" A lCond !" ExCond $O B0 @- CM $K 4X $9 $k Ey <0 $^ $? $O IT Ey <0 $G!" Pr olo gClauses $O $3 $l $i $N >r 7o <0 $N Cf $G Mx MQ $9 $k 4X ?t $N Dj 5A ( %(!< %8%’ %s %H Dj 5A $N spec $H F1 $8 7A <0 ) $G $" $k!# where $N It J,$O >J N,2D G= $G $"$k!# f attr i = init i $O>l$N B0@- $H =i4| CM $r;XDj$7$F $$$k!# rp i $H w p i $O!"$=$NB0@-$KBP $9$kFI$_ 9~ $_ $* $h $S =q $- 9~ $_ $N 5v 2D $r ;X Dj $7!" rw pr oc i $O $= $N B0 @- $N FI $_ 9~ $_ $* $h $S =q $- 9~ $_ $N <j B3 $- $r Dj 5A $9 $k!# rw pr oc i $O>JN,2DG=$G$"$k!# 2.3 >l$KBP$9$k%(!<%8%’%s%H$NF0:n %(!< %8%’ %s %H $, >l $K F~ $k :] $K $O!$ >l $N @) Ls $r ;2 >H $7!$ <+ J, $N >u BV !JB0 @- CM!K $, >l $N @) Ls $r K~ $? $9 $+ $I $& $+ $N %A%’%C %/$r %(!< %8%’ %s %H <+ ?H $G <B 9T $9 $k!% $= $N 7k 2L!$ $b $7 @) Ls $r K~$? $7 $F $$ $J $$ >l 9g!$ %(!< %8%’ %s %H $O $= $N >l $K F~ $k $3 $H $K <:GT $9 $k!% $? $@ $7!$ %(!< %8%’ %s %H $O @) Ls $r K~ $? $9 $h $& <+ $i $rJQ 99 $9 $k E, 1~ <j B3 $- $r 5/ F0 $5 $; $k $3 $H $b 2D G= $G $" $k!% $3 $N<jB3$-$O%a%?%W%m%H%3%k$rDL$7$FDj5A$9$k!% %(!< %8%’ %s %H $, >l $K F~ $k $? $a $K >l $N @) Ls $K E, 1~ $9 $k >l 9g!$ %(!< %8%’ %s %H $O >l $N %G %U%) %k %H B0 @- enter_adapt $+ $i E, 1~ $N J} K! !J>l $K F~ $k $? $a $N @) Ls $r K~ B- $9 $k B0 @- CM $r 5a $a $k %Y!< %9%l%Y%k%a%=%C %I!K$r;2 >H!&3M F@$G$- $k!% enter_adapt $K $O enter_adapt( AuxP aram,Field, Result ) $H $$ $& 6& DL $N%$ %s %? %U%’!< %9 $r ;}$C $? %a %=%C %I $N Dj 5A $, 3J G< $5 $l $F $$ $k 1 !% E, 1~ 8e $N B0 @- CM $N %j %9 %H $O Result $K %P %$ %s %I $5 $l $k!% >r7o %A%’%C %/ $G @) Ls $r K~ $? $9 >l 9g!$ %(!< %8%’ %s %H $O >l $K F~$k $3 $H $, $G $- $k!% >l $K F~ $k $3 $H $G!$ >l $N %a %=%C %I $r <+ F0 E*$K3MF@$9$k!% %(!<%8%’ %s %H $, >l $r =P $k >l 9g $b!$ F~ $k >l 9g $H F1 MM $N <j B3 $-$G F0 :n $9 $k!% 0J >e $N <j B3 $- $K $h $j!$ %(!< %8%’ %s %H $, >l $N =PF~ $j $r DL $7 $F >o $K >l $N @) Ls $r K~ $? $7 $F $$ $k $3 $H $, J] >c $5 $l$k!% 3. Flage $K$h$kJ,;6%7%9%F%‘ Flage $G 9= C[ $9 $k J, ;6 %7 %9 %F %‘ !J Flage %7 %9 %F %‘ $H 8F $V!K $O!$ Flage =h M} 7O $, 2T F/ $9 $k J# ?t $N %5!< %P %^ %7 %s $r 4^ $‘ LAN >e$K9=C[$5$l$k!% Flage $N%W%m%0%i%‘$G$O!$ Flage =hM}7O $O%N!< %I $H 8F $P $l $k AH $_ 9~ $_ $N >l $H $7 $F I= 8= $5 $l $k!% %(!< %8%’%s %H $O >l $r =P F~ $j $9 $k $N $H F1 MM $K %N!< %I 4V $r 0\ F0 $G $- $k!% SMTP $r Mx MQ $7 $? 0\ F0 %W %j %_ %F%# %V %a %=%C %I $K $h$C $F!" %2!<%H %&%’ %$ $r 7P M3 $7 $F!$ B> $N LAN $K B8 :_ $7 $F $$ $k Flage %7 %9 %F %‘ $K %(!< %8%’ %s %H $, 0\ F0 $9 $k $3 $H $b 2D G= $G $" $k!% $3 $& $7$? %N!< %I 4V $N DL ?. $O %M%C %H %o!< %/ %O %s %I %i $K $h$C $F <B 8= $5$l $F $$ $k!# =h M} 7O 5/ F0 ;~ $K %N!< %I L>!" %M%C %H %o!< %/ %O %s %I %i $N 2T F/ $7 $F $$ $k %[ %9 %H L>!" %M%C %H %o!< %/ %O %s %I %i $, Mx MQ $7 $F $$ $k %]!< %H HV 9f $r ;X Dj $9 $k $3 $H $K $h $j!" =h M} 7O $H %M%C %H %o!<%/ %O %s %I %i $, @\ B3 $5 $l!" %N!< %I 4V DL ?. $, 2D G= $H $J $k!# %(!<%8%’ %s %H $O!$ $$ $: $l $+ $N %N!< %I $K I, $: B0 $7 $F $$ $J $/ $F $O $J $i $J $$!# >l $K $O 0l $D $N %N!< %I Fb $K @8 @. $5 $l $k $b $N ( <B @~ $N BJ 1_ ) $H >l $K 8Y$C $F @8 @. $5 $l $k $b $N ( GK @~ $N BJ 1_ ) $N 2 <o N‘ $,B8 :_ $9 $k!# ?^ $N %N!< %I 4V $N D> @~ $O!$ %(!< %8%’ %s %H $, %M%C %H%o!< %/ >e $G D> @\ 0\ F0 $G $- $k %N!< %I $N 4X 78 $r <( $7 $F $$ $k!# $3$N4X 78 $O3F %N!< %I $N Flage =h M} 7O$, @\ B3 $7$F $$ $k %M%C %H %o!<%/%O%s%I%i$N@_Dj$K0MB8$9$k!# 1 >l $r =P $k $? $a $N @) Ls $K E, 1~ $9 $k >l 9g $K $O!$ %G %U%) %k %H B0 @- exit adapt $, MxMQ$5$l$k

%^%k%A%(!<%8%’%s%H$H6(D47W;;$N%o!<%/%7%g%C%W MA CC’97 1997 G/ 12 7n 18 !A 20 F| %f!<%6 $O WWW %V %i%& %6$rDL $7$F %(!<%8%’%s %H$H DL?. $r9T$J$$!$%"%W%j%1!<%7%g%s$H$7$FMxMQ$9$k 2 !% <U <- K\ 8& 5f $O!" ;: 6H 2J 3X 5; =Q 8& 5f 3+ H/ @) EY !V?7 %= %U %H %&%’ %" 9= B$ 2= %b %G %k $N 8& 5f 3+ H/!W $N 0l 4D $H $7 $F >p Js =h M} ?6 6= ;v 6H 6( 2q !J IP A !K $, ?7 %( %M %k %.!<!& ;: 6H 5; =Q Am 9g 3+ H/ 5! 9= $+ $i0QBw$r$&$1$F<B;\$7$?$b$N$G$"$k!# ;29MJ88% [1] 7)Ln J8MN : \Flage-Prolog %^%K%e%"%k ", http://www.ipa.go.jp/NEWSOFT/public/Flage A 0\F0$9$k%(!<%8%’%s%H$N%W%m%0%i%‘Nc /* ;XDj$5$l$?%N!<%I$K0\F0$7!"$=$3$G%f!<%6$+$i%a%C%;!<%8$r$b $i$C$F!"85$N%N!<%I$KLa$k%(!<%8%’%s%H$N%W%m%0%i%‘ */ create_agent( agent(agent0, meta{ method ( #go(Node):: ( % 8=:_$N%N!<%IL>$r3MF@$9$k node_name(PN); % %f!<%6$K%a%C%;!<%8$rAw?. user <= m(1,’I go to the next node via the Libretto’); % %N!<%I$r0\F0 move_node(PN,Node); user <= m(1,’Hi! I am from the next node’(PN)); % %f!<%6$KJV;vBT$A%a%C%;!<%8$rAw?. R = (user <= m(1,’Message, please’)); move_node(Node,PN); user <= m(1,’I came back, and I got a message’(R)) ) )}, base{null})). B %a%?%W%m%H%3%k$N%W%m%0%i%‘Nc /* L$CN$N%Y!<%9%l%Y%k%a%C%;!<%8$r<u?.$7$?$i!"%a%?B0@- others $G;XDj$5$l$?%(!<%8%’%s%H$K$=$N%a%C%;!<%8$rE>Aw$9$k%(!<%8 %’%s%H$N%W%m%0%i%‘!# exec_message/2 $O<u?.$7$?%Y!<%9%l%Y%k %a%C%;!<%8$N=hM}$r:FDj5A$9$k$?$a$N%a%?%W%m%H%3%k!# */ create_agent( agent(agent1, meta{ attribute (others = [agent3]) method ( exec_message(_Sender,Msg) :: ( % Msg $H%Y!<%9%l%Y%k$N%Q%V%j%C%/%a%=%C%I$r>H9g know(Msg,Result); % Msg $H%^%C%A$9$k%a%=%C%I$,$"$l$P!"$=$N%a%=%C%I$G=hM} % $J$1$l$P!"B>$N%(!<%8%’%s%H$KE>Aw if Result = false then (OtherAgent=hd($others); OtherAgent <= Msg ) else interpret(Msg,_) ) ) spec ((hd([X|_],Y) :- Y = X)) }, base{ attribute (state = 2) method ( #comm(Number) :: ( % selfID $O<+J,$N<1JL;R$rJV$94X?t Self = selfID; user <= m(0, receive(Self,Number)); % B0@- state $X$NBeF~J8 state := plus(Number,$state); 2 8= %P!< %8%g %s $G $O!" Tcl/Tk $, %G %U%) %k %H $N %f!< %6 %$ %s %? %U%’!< %9 $H $J$C $F$$$k!# agent2 <= m(0,comm($state)) ) ) spec ((plus(X,Y,Z) :- Z is X+Y)) })). C >l$N%W%m%0%i%‘Nc /* %(!<%8%’%s%H$,$3$N>l$KF~$k$?$a$K$O!"%(!<%8%’%s%H$, %Y!<%9%l%Y%kB0@- attrA $r;}$A!"$=$NCM$,@5$N?t$G$J$1$l$P $J$i$J$$!#$3$N>r7o$O%0%m!<%P%k%a%=%C%I g_proc/1 $,@5>o$K 2TF/$9$k$?$a$N>r7o$G$b$"$k!# */ field(field_A, enter $attrA >0 & always true & exit true, {global( method ( # g_proc(A) :: ( Result = divfunc(A,$attrA); ME = selfID; user <= m(base, re(ME,Result)))) spec (divfunc(X,Y,Z) :- Z is X/Y)), local( method ( # l _proc(A) :: ( ME = selfID; % >l$NB0@- test1 $+$i$NFI$_9~$_ read(field_A,test1,L); user <= m(base, re(ME,L)); % >l$NB0@- test1 $X$N=q$-9~$_ write(field_A,test1,[ME|L]))) )}, % >l$NB0@- test1 $O=i4|CM$, [] $G!">l$N30$+$i$bFI$_=q$-$, % 2DG=$G$"$k!# field_attribute ((test1 = []|read public,write public)) ), [[],[],[]]).