8=>uJs9p @FF# ?7 shin 1999 G/ 3 7n 4 F| ;29MJ88% [1] Eijiro Sumii and Naoki Koba y ashi. A generalized deadlo c k-free pro cess calculus. In Uw e Nestmann and Benjamin C. Pierce, editors, HLCL ’98: High-L evel Concurr ent L anguages , V ol. 16.3 of entcs , Nice, F rance, Septem b er 1998. Elsevier Science Publishers. 1 ?JD=>u67 :# $^ $G � -calculus $H $= $N 7? %7 %9 %F %‘ $N JY 6/ $r $7 $F $- $^ $7 $?!# $" $k Dx EY $N $^ $H $a $H $7 $F @h F| (2/23) !" � - calculus $N7?%7%9%F%‘$K4X$9$k ( $"$d$7$$ ) %5!<%Y%$$r$d$j$^$7$?!# :#$O!" =;0f $5$s$N Deadlo c k-free � -calculus [1] $N7? ?dO@$K $D$$ $F$N 8&5f$r ;O$a $?$H$3 $m$G $9!#$,!"$^ $@ FC$K?JE8$O$"$j$^$;$s!# 1

1.1 Deadlo c k-free � -calculus $N7??dO@ $3$3$GMQ$$$i$l$k � -calculus $N%W%m%;%9$NJ8K!$O0J2<$N$h$&$K$J$j$^$9 ( U i $K$D$$$F$O8e=R ) !# P ::= new x : [ � 1 ; : : : ; � n ] = f U 1 ; : : : ; U m g in P (c hannel creation) j c ! [ a 1 ; : : : ; a n ] (async hronous output) j c ?[ x 1 ; : : : ; x n ] :P (input pre�x) j P 1 j P 2 (parallel execution) j def f [ x 1 : � 1 ; : : : ; x n : � n ] = P 1 in P 2 (pro cess de�nition) j if x then P 1 else P 2 (conditional branc h) 7? � $H$7$F$OO@M}7? b o ol $H c hannel t yp e [ � 1 ; : : : ; � n ] $r9M$($^$9!#%W%m%;%9Dj5A$O P 2 $K%m!<%+%k$J%W%m%; %9 ( %5%V%k!<%A%s ) P 1 $rDj5A$7$^$9!# P 2 $NCf$+$i$N P 1 $N8F$S=P$7$O f ! [ e a ] j : : : $H=q$1$F$3$l$O f e a= e x g P 1 j : : : $H%j%@%/%7%g%s$5$l$^$9!# c hannel creation $G$O%A%c%M%k $N7?$K usage U $H$$$& $b$N$rIU5-$7!" P $NCf$G%A%c%M%k x $, $I$&;H$o$l $k $+;X Dj $7$^ $9!#>e $N Dj5A $G $O x $, U 1 ; : : : ; U n $N $$ $:$l $+ $K=>$C $F ;H$o $l$k $3 $H$r 0U L#$7 $^ $9!# usage $N J8K!$O0J2<!# U ::= 0 j O t a j I t a :U j U 1 j U 2 j ! U t $O time tag !" O (I) $O%A%c%M%k$,=PNO ( F~NO ) $K;H$o$l$k$3$H$rI=$o$7!" a $O attribute $rI=$o$7$^$9!# attribute $K$O c ( c ap ability ) $H o ( obligation ) $, $" $j$^ $9!# c $,0U L#$9 $k $N$O!" $=$3 $GF~ =P NO$r !V$b$7 9T$( $P!W@.8y$9 $k$H$$ $&$3$H$G $"$j!" o $,0UL# $9$k$N $O!"$=$3$G F~=PNO $r!V@.H]$K $+$+$o $i$:!W<B9T $7$J$1 $l $P $$ $1 $J $$ $H $$ $& $3 $H $G $9!# Nc $($P m utex c hannel $N usage $O O o j !(I c : O o ) $G $" $j!" linear c hannel $G$O I co j O co $H$J$j$^$9!#Nc$($P0J2<$N$h$&$J@k8@$O@5$7$$ usage $N@k8@$K$J$j$^$9 ( $?$@$7 deadlo c k $9 $k ) !# new x : [ � ] = f (I c j I c j O o ) g in ( x ?[ v 1 ] :P 1 j x ?[ v 2 ] :P 2 j x ! [ w ]) $h$C $F$3 $N calculus $G $O %A%c%M %k $N7? $H usage $* $h $S time tag $r ?dO@ $9 $k$3 $H$K $J $j$^ $9!# $b$A $m$s A4It ?dO@$9$k $3$H$O $G$-$J $$$N$G!"$$$C $?$$$I $3$^$G %W%m%0%i %^$,;X Dj$9$l $P$h$$$+ $r9M$( $F$$$/ $3$H$K$J $j$^$9!# L\<! 1 ?JD=>u67 1 1.1 Deadlo c k-free � -calculus $N7??dO@ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2