Surv ey : Am bien t Calculus @1L>BgJe 2000 G/ 2 7n 17 F| MW;] :#$^$G$N Am bien t Calculus $NH/E8$NNr;K$H:G6a$N>u67$rJs9p$9$k!# Am bietn Cal- culus $N Bg$-N. $l$H $7$F $O!" Cardelli C#$K $h$k $b$N $H Nielson C#$K $h$k $b$N $,$" $k$,!" :#2s$OA0<T$NO@J8$r<g$K>R2p$9$k!# 1 $O$8$a$K 1.1 Nr;K 1998 Mobile Am bien ts [3] 1999 T yp es for Mobile Am bien ts [4] Mobilit y T yp es for Mobile Am bien ts [2] Am bien t Groups and Mobilit y T yp es [1] Equational Prop erties of mobile Am bien ts [8] 2000 An ytime,An ywhere. Mo dal Logic for Mobile Am bien ts [5] $^$:!" 98 G/$K [3] $G!" Am bien t Calculus $,Ds0F$5$l!" 99 G/$K$J$C$F7?%7%9%F%‘$,Ds0F $5 $l $? !J [4][2][1] !K!# [1] $G $N 7? %7 %9 %F %‘ $, $= $l 0J 30 !J [4][2] !K 4^ $s $G $$ $k $? $a!" [1] $r FI $a $P == J, $G $" $k $,!" [1] $O 7? $N I= 5- $, $4 $A$c $4 $A$c $7 $F $$ $k $? $a!" 8D ?M E* $K $O [2] $+ $i FI $‘ $N $, $$ $$ $H ;W $& !J [4] $O $D $^ $i $J $$!K!# $3 $l $i $N 7? %7 %9 %F %‘ $H [8] $K $D $$ $F $O!" 2 >O $G >R 2p $9 $k!#$^$?!" [5] $O Sangiorgi $K$h$kO@J8 [6] $H$H$b$K 3 >O$G>R2p$9$k!# $^$?!";29M$^$G$K Nielson C#$NO@J8$r5s$2$k$H0J2<$N$h$&$J$b$N$,$"$k 1 !# 1999 V alidating Firew alls in Mobile Am bien ts [7] Flo w Logics for Mobile Am bien ts [11] Abstract In terpretation of Mobile Am bien ts [10] 2000 Shap e Analysis for Mobile Am bien ts [9] 1.2 Am bien t $H$O!) � 7W;;$N5/$3$k named !JL>A0$NIU$$$?!K$+$D b ounded !J6-3&$r;}$C$F$$$k!K$J space $G$"$k!#Nc$($P!"%*%V%8%’%/%H!"%N!<%H%Q%=%3%s!" w eb %Z!<%8$J$I!# 1 [7] $rFI$s$@$N$G$9$,A4A3M}2r$G$-$J$+$C$?$N$G!":#2s$O$3$l$i$NO@J8$K$D$$$F$O?($l$^$;$s!# 1

� am bien t $, mobilit y $NC10L!# � am bien t $NCf$K$O subam bien t $+ pro cess $,B8:_$9$k!J3,AX9=B$$r;}$C$F$$$k!K!# 1.3 am bien t calculus $K$*$1$k6u4V$NI=8=J}K! 2<$O am bien t Earth $r?^$GI=$7$?$b$N!# +-Earth-------------------------------------+ | +US-----------+ +EU----------------+ | | | | |+UK------+ | | | | ..... | || ... | ... | .....| | | | |+--------+ | | | +-------------+ +------------------+ | +-------------------------------------------+ MW $9 $k$K!" 6u 4V$H $$ $&$N $O 3,AX 9= B$$K $J$C $F$$ $F!" am bien t calculus $O $3 $N3, AX 9=B$ $r I= $9$3$H$,$G$-$k : Earth[ US[..] | EU[ UK[..] | .. ] .. ] 1.4 am bien t calculus $K$*$1$k mobilit y $H$O!) $=$l$O!";~4V$N?J9T$KH<$&6u4VE*9=B$$NJQ2=$G$"$k!#Nc$($P!" +a--------+ +b--+ +a--+ +b--+ +a--+ +b--------+ | +agent+ | | | -> | | +agent+ | | -> | | | +agent+ | | | | | | | | | | | | | | | | | | | | +-----+ | | | | | +-----+ | | | | | +-----+ | +---------+ +---+ +---+ +---+ +---+ +---------+ $3$l$r am bien t calculus $GI=$9$H : a[agent[]]|b[] -> a[]|agent[]|b[] -> a[]|b[agent[]] !JK\Ev$O!">e$N$h$&$J9=B$E*JQ2=$O capabilit y $K$h$C$F5/$k!#!K $D $^ $j!" am bien t calculus $O 6u 4VE* 9= B$$r I=$; $k $@$1 $G $J$/!" 6u 4VE* 9= B$$N F0 E*JQ 2= $b I=$9$3$H$,$G$-$k !# 1.5 Pro cess $H Reduction $N7A<0E*$JDj5A [3] 1.5.1 Pro cess Restriction ( � n ) P : n $O P $NCf $G %m!< %+%k $J name $G $"$k $3 $H$r I= $9!# $3$l $O!" P $N 30It$KB8:_$9$k$I$s$J name $H$b n $,0[$J$k$3$H$r0UL#$9$k!# Inaction 0 : 2?$b$7$J$$%W%m%;%9!# 2

P arallel P j Q : %W%m%;%9 P $H Q $,JBNs$KB8:_$7$F$$$k>uBV$rI=$9!# Replication ! P : iteration $d recursion $rI=$9$?$a$KF3F~$5$l$? term $G!"$3$l$O P j ! P $H$$$&%W%m%;%9$HF1$8$H9M$($F$h$$!# Am bien t n [ P ] : n $H $$ $& L> $N am bien t $r I= $9!# $^ $?!" $3 $N am bien t $N Fb It $G $O %W %m%; %9 P $,B8:_$9$k!# capabilit y action M :P : capabilit y M $r<B9T$7$F P $K$J$k$h$&$J%W%m%;%9!# input action ( x ) :P : F~ NO $r <u $1 IU $1 $F!" $= $l $r <+ J, $N Cf $N <+ M3 $J JQ ?t x $K Be F~ $9 $k $h $&$J%W%m%;%9!# output action h M i : capabilit y M $r=PNO$9$k$h$&$J%W%m%;%9!# 1.5.2 Reduction En try Capabilit y : n [ in m:P j Q ] j m [ R ] ! m [ n [ P j Q ] j R ] +m-----------------+ +n-------------+ +m--+ | +n--------+ | | in m.P | Q | | | R | -> | | P | Q | | R | +--------------+ +---+ | +---------+ | +------------------+ Exit Capabilit y : n [ m [ out m:P j Q ] j R ] ! n [ P j Q ] j m [ R ] +m---------------------+ | +n------------+ | +n--------+ +m--+ | | out m.P | Q | | R | -> | P | Q | | | R | | +-------------+ | +---------+ +---+ +----------------------+ Op en Capabilit y : open n:P j n [ Q ] ! P j Q +n--+ open n.P | | Q | -> P | Q +---+ 1.5.3 4JC1$JNc : Firewrall Access $"$+$8$a%Q%9%o!<%I$rCN$C$F$$$k agen t $O �rew all $r1[$($i$l$k$H$$$&Nc!# F ir ew al l 4 = ( � w )( k [ in k :in w ] j w [ open k :P ]) Ag ent 4 = k [ open k :Q ] 3

Ag ent j F ir ew al l � ( � w )( k [ open k :Q ] j k [ in k :in w ] j w [ open k :P ]) ! � ( � w )( k [ k [ in w ] j open k :Q ] j w [ open k :P ]) ! � ( � w )( k [ in w j Q ] j w [ open k :P ]) ! � ( � w )( w [ k [ Q ] j open k :P ]) ! � ( � w )( w [ Q j P ]) am bien t w $, �rew all $G!"$3$N am bien t $N name $O restrict $5$l$F$$$F!J � w !K!"30It$N%W %m %; %9$O $3 $N name $rCN $k $3$H $, $G$- $J $$$? $a!" w Fb $N F~$k $3 $H$, $G $-$J $$ !J$D$^ $j �re- w all $r 1[ $( $i $l $J $$!K!# $7 $+ $7!" $3 $N Nc $N >l 9g!" %Q %9 %o!< %I k $r CN$C $F $$ $k agen t !J am- bien t !K$K4X$7$F$O!" F ir ew al l Fb$N k [ in k :in w ] $, w $NCf$XF3$$$F$/$l$F!"$=$N7k2L Ag ent $O w Fb$KF~$k$3$H$,$G$-$k!J$D$^$j �rew all $r1[$($i$l$k!K!# 2 Cardelli $K$h$k7?%7%9%F%‘ [4][2][1] $H Equational Theory[8] 7? %7 %9 %F %‘ $O [4][2][1] $N =g $K H/ E8 $7 $?!# [4][2] $r Cf ?4 $K ?( $l $k!# [1] $K $D $$ $F $O!" [2] $H $NAj0c$r=R$Y$k$@$1$K$9$k!#$=$7$F!":G8e$K [8] $r>R2p$9$k!# 2.1 Simply-T yp ed Am bien t Calculus[4] 2.1.1 L\E* � ( in n )[ P ] !" n:P !" h in ( in n ) i $H$$$&$h$&$J0UL#$N$J$$%W%m%;%9$rGS=|$9$k!# � <u?.$9$kB&$N7?$HAw?.$9$kB&$N7?$,0lCW$9$k$3$H$rJ]>Z$9$k!#Nc$($P!" a [( x ) :P j open b ] j b [ in a: h 3 i ] $H $$$& %W%m %;%9 $O reduction $N7k 2L a [ P f x 3 g ] $H $J$k $,!" x $O I nt 7? $G$"$k$3$H$rJ]>Z$7$?$$!# 2.1.2 7?$K$D$$$F$N@bL@ � P : T 7? T $N%a%C%;!<%8$rAw<u?.$9$k$h$&$J%W%m%;%9$rI=$9!# � n : Amb [ T ] n $O Fb It $G 7? T $N %a%C %;!< %8 $, Aw <u ?. $, 9T $o $l $k $h $& $J am bien t !# Nc $( $P!" n [( x : int ) :P j h 3 i ] $J$i n $O7? Amb [ int ] $r;}$D!# � M : C ap [ T ] $3$N capabilit y M $O<B9T$5$l$k$H!"7?$, T $G$"$k$h$&$J%W%m %;%9$K$J$k$3$H$r0UL# $9$k!#$D$^$j!" M :P $H$"$l$P!" P $N7?$O T !# 2.2 Mobilit y T yp es[2] 2.2.1 L\E* @h$[$I$N7?%7%9%F%‘$r3HD%$7$F!"7?$K<!$N 2 $D$N>pJs$r2C$($k!# 4 mobile,immobile reduction $N4V!" capabilit y in , out $K$h$C$F0\F0$9$k am bien t $O mo- bile $H8F$S!"$=$&$G$J$$$b$N$r immobile $H8F$V!# lo c k,unlo c k reduction $N 4V!" capabilit y open $K $h$C $F!" op en $5 $l $k $b $N $r unlo ck $H 8F$S!"$=$&$G$J$$$b$N$r lo ck $H8F$V!# 2.2.2 7?$K$D$$$F$N@bL@ � n : Amb Y [ Z T ] : Y $O mobile( ; ) $^$?$O immobile( _ ) !" Z $O lo c k( � ) $^$?$O unlo c k( � ) $rI=$9!#$=$l0J30$OA02s$HF1MM!# � M : C ap [ Z T ] : Z $O lo c k( � ) $^$?$O unlo c k( � ) $rI=$9!#$=$l0J30$OA02s$HF1MM!# immobile $H @k 8@ $7 $? am bien t $O 7h $7 $F 0\ F0 $9 $k $3 $H $O $J $$ $7!" lo ck $H @k 8@ $7 $? am bi- en t $O7h$7$F op en $5$l$k$3$H$O$J$$!#Nc$($P!" n : Amb Y [ _ T ] $O capabilit y in , out $K$h$C $F0\F0$9$k$3$H$,$J$$ am bien t $G$"$j!" m : Amb � [ Z T ] $O capabilit y open $K$h$C$F!" op en $5$l$k$3$H$,$J$$ am bien t $G$"$k!# 2.2.3 4JC1$JNc E ‘ a : Amb � [ _ S hh ] !" E ‘ p : Amb � [ ; W ] !" E ‘ b : Amb � [ ; W ] !" E ‘ M : W !" E ; x : W ‘ P : ; W $H$$$&>r7o$N2<$G!" E ‘ a [ p [ out a:in b: h M i ]] j b [ open p: ( x : W ) :P ] : _ S hh $,F3$1$k!#$D$^$j!" a $O immobil e $+$D l ock !" p $O mobil e $+$D unl ock !" b $O mobil e $+$D l ock $G$"$k;~!">e$N%W%m%;%9$N7?IU$1$,2DG=$G$"$k!# $3 $3 $G!" b $N Cf $K capabilit y in , out $, $J $$ $N $K!" mobile $K $J$C $F $$ $k M} M3 $O!" p $, b $N Cf $X F~$C $F $- $? >l 9g!" p $, op en $5 $l $k $N $G!" p Fb $N mobile $J %W %m %; %9 $, b Fb $N B8 :_ $7 F@$k$?$a$G$"$k!J$D$^$j!"Cf$G mobile $J am bien t $, op en $5$l$k$h$&$J am bien t $O mobile $G$J$1$l$P$J$i$J$$!K!# 2.3 Group T yp es[1] Cardelli $K $h $k 7? %7 %9 %F %‘ $N 0l O" $N H/ E8 $O!" $3 $N O@ J8 $G =* N; $9 $k!# group $H $$ $& 35 G0 $r F3F~$7$?!#3F am bien t $O$$$:$l$+$N group $KB0$7$F$$$F!"!V$"$k group $KB0$9$k am bien t $K BP$7 $F$7 $+ in/out $G$- $J$$!W $H$+!" !V$"$k group $K B0$9 $k am bien t $K BP$7 $F$7 $+ op en $G$-$J$$!W$H$$$&$3$H$r7?$K$h$C$FJ]>Z$G$-$k!# 2.4 Equational Theory[8] $I $N $h $& $J am bien t !J%W %m %; %9!K F1 ;N $r Ey $7 $$ $H 8+ $J $9 $+ !J?6 $k Iq $$ $, Ey $7 $$ $H 8+ $J $9 $+!K $H $$ $& $3 $H $r 7A <0 E* $K Dj 5A $7!" 6q BN E* $K #2 $D $N am bien t $K $D $$ $F Ey $7 $$ $3 $H $r >Z L@ $9 $k :] $N %F %/ %K%C %/ $r >R 2p $7 $? O@ J8!# $3 $N O@ J8 $O ?t 3X E* $J OC $P $+ $j $G!" $R $? $9 $i!" Dj 5A !? Dj M}!?>ZL@$N7+$jJV$7$J$N$G!"$D$^$i$J$$$H;W$&?M$,B?$$$H;W$&!# 5

2.4.1 2 $D$N%W%m%;%9$N?6$kIq$$$,Ey$7$$$H$O!) P $r 2? 2s $+ %j %@ %/ %7%g %s $7 $? 7k 2L!" P $N %H%C %W %l %Y %k $K n $H $$ $& L> A0 $N am bien t $, 4Q B,$5$l$k$3$H$r P + n $H=q$/$H$9$k!#%U%)!<%^%k$JDj5A$r$9$k$H!" P # n def = P $, ( � ~ m )( n [ P 0 ] j P 00 ) $HI=$;$k!J$?$@$7!" n 62 f ~ m g !K!# P + n def = P # n $^$?$O P ! Q ^ Q + n 0J >e $N $h $& $J =‘ Hw $N 2< $G!" !V 2 $D $N %W %m %; %9 $N ?6 $k Iq $$ $, Ey $7 $5!W $r 0J 2< $N $h $& $K Dj 5A $9 $k!J Con textual Equiv alence $H8F$P$l$F$$$k!K!# P ’ Q def = G$0U$N%3%s%F%-%9%H C () $K$D$$$F!" C ( P ) + n , C ( Q ) + n $D $^ $j!" 2 $D $N %W %m %; %9 $,!" G$ 0U $N %3 %s %F %- %9 %H $K CV $+ $l $? ;~!" %3 %s %F %- %9 $H 4^ $a $? A4 BN $K $D $$ $F!" 8_ $$ $K F1 $8 L> A0 $N am bien t $, 4Q B, $5 $l $? $i!" $= $N 2 $D $N %W %m %; %9 $N ?6 $k Iq $$ $O F1$8$H$_$J$9!"$H$$$&$3$H$r0UL#$7$F$$$k!# Nc$($P!"D>4QE*$K9M$($F!"0J2<$NEy<0$O@.$jN)$D$@$m$&!# � ( � n )( n [] j open n:P ) ’ P !J$?$@$7!" n 62 f n ( P ) !K � ( � n ) n [ P ] ’ 0 !J$?$@$7!" n 62 f n ( P ) !K $3 $l $i $N $h $& $J Ey <0 $G $b @. N) $9 $k $3 $H $r <B :] $K >Z L@ $9 $k $N $O Bg JQ $G!" $3 $N O@ J8 $K $" $k %F %/ %K%C%/$r;H$($P!">/$73Z$K$J$k!# 2.4.2 Con textual Equiv alence $NLdBjE@$H$=$N2r7h:v LdBjE@$O0J2<$N 2 $D$G$"$k!# � G$0U$N%3%s%F%-%9%H$r9M$($J$1$l$P$J$i$J$$$3$H!# � P + n $N Dj 5A $r 8+ $k$H!" P ! Q $H $" $k $,!" $3$l $O G$ 0U $N structural congruen t $J %W%m%;%9$r9M$($J$/$F$O$J$i$J$$!J%j%@%/%7%g%s$NDj5A$r;2>H!K!# $3$l$KBP$7$F!" � G$ 0U $N %3 %s %F %- %9 %H $r 9M $( $k $N $G $O $J $/!" Harness $H $$ $& @) 8B $5 $l $? %3 %s %F %- %9 %H $r9M$($k!# � P + n $NBe$o$j$K Hardening Relation $H$$$&$b$N$r!" reduction $NBe$o$j$K lab elled transition $r9M$($k!# A4 BN $N FC D’ $H $7 $F!" 2 $D $N %W %m %; %9 $, M? $( $i $l $? ;~!" $= $N %W %m %; %9 $N syn tactic $J 9= B$ $+ $i!" con textual $K equiv alen t $+$I$&$+$rD4$Y$k$3$H$,$G$-$k!# 3 IUO?!’ POPL’00[5][6] :# G/ $N POPL $K $O Am bien t 4X O" $N O@ J8 $, 3 K\ [5][6][9] :\$C $F $$ $?!# $= $N $& $A 2 K\ $r >R 2p$9$k!# 6

3.1 Mo dal Logic for Mobile Am bien ts[5] Am bien t Calculus $N$? $a$N mo dal $+$D spatial $J logic $r :n$C $?$H $$$& OC!# $3$N $h$& $J logic $N;}$DMxE@$H$7$F$O!" Am bien t Calculus $N con�guration $NMM!9$J@-<A$rI=8=$G$-$k!#Nc$($P!":#$^ $G$N7?%7%9%F%‘$G$OI=8=$G$-$J$+$C$? � $$$D$+ agen t $O �rew all $r1[$($k!# � $I$3$+$K n $H$$$&L>$N agen t $, 1 $D$"$k!# $H$$$&$h$&$J@-<A$rI=8=$G$-$k!# $^$?!"$=$N7k2L Am bien t Calculus $N mo del c hec king $KMxMQ$G$-$k!# 3.2 Logical F orm ulas $3$N logic FCM-$NO@M}<0$r$$$/$D$+>R2p$9$k!# � T : true $rI=$9!# � 0 : 2?$b$J$$$3$H$rI=$9!# � A j B : A $rK~$?$9%W%m%;%9$H B $rK~$?$9%W%m%;%9$, 2 $DJBNs$K$"$k$3$H$rI=$9!# � 3 A : $$$D$+ A $rK~$?$9$3$H$rI=$9!# � �A : $I$3$+$K A $rK~$?$9%W%m%;%9$,$"$k$3$H$rI=$9!# 3.3 4JC1$JNc � $I$s$J%W%m%;%9$b T $rK~$?$9!#%W%m%;%9 0 $O 0 $rK~$?$9!# � P $, A $rK~$?$7!" Q $, B $rK~$?$9$J$i!" P j Q $O A j B $rK~$?$9!# � P $, A $rK~$?$9$J$i!" open n: 0 j n [ P ] $O 3 ( 0 j A ) $rK~$?$9!# !J2?8N$J$i open n: 0 j n [ P ] $O reduction $N7k2L 0 j P $H$J$k$+$i!K � P $, A $rK~$?$9$J$i!" n [ P ] j Q $O �A $rK~$?$9!# � m 6 = n $J$i$P!"%W%m%;%9 m [0] j n [0] $O 9 x:x [ T ] j x [ T ] $rK~$?$5$J$$!# 3.4 Sangiorgi $N Mobile Safe Am bien t[6] mo v emen t primitiv e !J capabilit y !K$r2~NI$9$k$3$H$K$h$C$F!" in terference $r<h$j=|$-!" $=$N7k2L!" equational theory $,9=C[$G$-$?$H$$$&OC!# in terference $H$O!"Nc$($P!" (1) n [ in m:P ] j m [ Q ] j m [ R ] (2) open n:P j open n:Q j n [ R ] 7

$N $h $& $K redex $, $+ $V$C $F $k $3 $H $G $" $k!# $3 $l $i $N $h $& $J Hs 7h Dj @- $O JB Ns %W %m %0 %i %_ %s %0 $K $* $$ $F $O I, MW $G $" $k $,!" Am bien t Calculus $G $O!" $b$C $H CW L? E* $J in terference $, B8 :_ $9$k!#Nc$($P!" (4) open n j n [ in m:P ] j m [ Q ] (5) h [ n [ in m:P j out h:R ] j m [ Q ]] (6) h [ P ] j n [ in h j m [ out n:Q ]] $N >l 9g!" (4) $G $O open n $r @h $K <B 9T $9 $k $3 $H $K $h$C $F!" in n $, <B 9T $G $- $J $/ $J $k!# 5U $K in m $r@h $K<B9T$9$k$H open n $,<B 9T$G$-$J$/$J $k!# (5)(6) $G$bF1MM$NLd Bj$,H/@8$9$k!# Cx <T $i $O!" $3 $N $h $& $J in terference $O %W %m %0 %i %_ %s %0 %( %i!< $H 8+ $J $7!" 7? %7 %9 %F %‘ $K $h$C $F!"$3$l$i$r<h$j=|$$$?!# 3.4.1 %"%$%G%" � 1 $D$N am bien t $NCf$K capabilit y $r<B9T$G$-$k%W%m%;%9$O9b!9#1$D!# = ) $3$l$K$h$C$F!" (5) $OGS=|$5$l$k!# � coaction !J in n; out n; open n !K$NF3F~!# reduction $O n [ in m:P 1 j P 2 ] j m [ in n:Q 1 j Q 2 ] ! m [ n [ P 1 j P 2 ] j Q 1 j Q 2 ] m [ out m:P 1 j P 2 ] j out m:Q 1 j Q 2 ] ! n [ P 1 j P 2 ] j m [ Q 1 j Q 2 ] open n:P j n [ open n:Q 1 j Q 2 ] ! P j Q 1 j Q 2 $HDj5A$5$l$k!#$3$l$K$h$C$F!"Nc$($P (4) $O open n j n [ open n:in m:P ] j m [ in m:Q ] open n j n [ in m: open n:P ] j m [ in m:Q ] $N $I $A$i $+ $K $J$k!# N> J} $H$b open n $+ in m $N $I $A$i $+ $O ;D$k $,!" $I $A$i $, ;D $k $+ J,$+$i$J$$$H$$$&Hs7hDj@-$O>C$($k!J in terference $,$J$/$J$k!K!# 3.4.2 Equational Theory 0J>e$N%"%$%G%"$h$j!"0J2<$,@.N)$9$k!# n [ in m:P 1 j P 2 ] j m [ in m:Q 1 j Q 2 ] ’ m [ n [ P 1 j P 2 ] j Q 1 j Q 2 ] m [ n [ out m:P 1 j P 2 ] j out m:Q 1 j Q 2 ] ’ n [ P 1 j P 2 ] j m [ Q 1 j Q 2 ] open n:P j n [ open n:Q 1 j Q 2 ] ’ P j Q 1 j Q 2 0JA0$N Am bien t Calculus $G$O (1) n [ in m:P 1 j P 2 ] j m [ Q ] ’ m [ n [ P 1 j P 2 ] j Q ] (2) m [ n [ out m:P 1 j P 2 ] j Q ] ’ n [ P 1 j P 2 ] j m [ Q ] (3) open n:P j n [ Q ] ’ P j Q $O@.N)$7$J$$!#2?8N$J$i!" (1) $G$O n $K in $9$k%W%m%;%9$,30It$K$"$k>l9g!J$D$^$j!" C () = k [ in n: 0] j () $H $$$& %3 %s %F%- %9 %H$r 9M $($? ;~!K!" :8JU $G $O k $O4Q B, $5$l $J $$$,!" 1& JU$G $O k $O4QB,$5$l$k!#$9$J$o$A!":8JU$H1&JU$O con textual $K equiv alen t $G$J$$!# 8

;29MJ88% [1] Ghelli G. Gordon A.D Cardelli, L. Am bien t groups and mobilit y t yp es. [2] Ghelli G. Gordon A.D Cardelli, L. Mobilit y t yp es for mobile am bien ts. In ICALP’99 , pages 230{239. Springer, 1999. LNCS 1644. [3] Gordon A.D Cardelli, L. Mobile am bien ts. In F oSSaCS’98 , pages 140{155. Springer, 1998. LNCS 1378. [4] Gordon A.D Cardelli, L. T yp es for mobile am bien ts. In POPL’99 , pages 79{92, 1999. [5] Gordon A.D Cardelli, L. An ytime,an ywhere. mo dal logic for mobile am bien ts. In POPL’00 , 2000. [6] D. Sangiorgi F. Levi. Con trolling in terference in am bien ts. In POPL’00 , 2000. [7] R.R.Hansen J.G.Jensen F.Nielson, H.R.Nielson. V alidating �rew alls in mobile am bien ts. In CONCUR’99 , pages 463{477, 1999. [8] Cardelli L Gordon, A.D. Equational prop erties of mobile am bien ts. In F oS- SaCS’99 . Springer, 1999. LNCS 1578. [9] F.Nielson H.R.Nielson. Shap e analysis for mobile am bien ts. In POPL’00 , 2000. [10] F.Nielson H.R.Nielson R.R.Hansen, J.G.Jensen. Abstract in terpretation of mobile am bien ts. In SAS’99 , pages 134{148, 1999. [11] J.G.Jensen R.R.Hansen. Flo w logics for mobile am bien ts. Master’s thesis, Aarh us Univ ersit y , 1999. 9