%( !< %8 %’ %s %H 5!G= $r MQ$$ $? J,;6 W eb %- %c %C %7 %s %0 $N M-8z@- 4_K\ 9nL& y C+8} M4<# z 2OLn ??<# y 6L>k ;KO/ y y N05eBg3XM}9)3X8&5f2J>pJs9)3X@l96 z N05eBg3XAm9g>pJs=hM}%; %s %? !< 35 MW WWW %M%C %H %o!<%/ %H %i%U%# %C%/ $r:o8: $9$k $? $a $K$O%/%i%$ %" %s %H$+$iMW5a $,$"$C $? %G !<%? $r%- %c %C %7 %e$9 $k$3$H $, M-8z $G$" $k!% %-%c %C %7%e$r J#?t$N WWW %W %m%-%7$K J,;6$5$;$F8D !9$N %W %m%-%7$N Ii2Y$r8:$i $7 !$ %M%C %H %o!<%/7ABV $dMxMQ>u67 $K1~ $8 $F %G !<%?$NC_@QNL $dJ]B84|8B $rDj$a$k $3$H $K$h$C $F!$ %- %c %C %7%e $NM-8z @-$r 9b$a$k$3$H$, 4| BT $G$- $k !% $3$3$G$O !$ Jav a $N 0\F0%(!<%8%’%s%H$G $" $k Aglets $r MQ$$$F >pJsH/ ?.B& $+ $i G=F0E* $K J,;6 W eb %- %c %C %7%e 4V$N6(D4$r9T $&J}K! $rDs0F$9$k!%$= $7 $F =>Mh7?$N %W %m%-%7%7 %9 %F%‘$N%m %0 2r@O $+$i Ds0F $7 $? J}K!$NM-8z@- $K $D$$$F9M;!$9$k!% E�ectiv eness of Mobile Agen ts in distributed W eb cac he system y Katsumi KISHIMOTO z Y uji T ANIGUCHI y Shinji K ONO y Shiro T AMAKI y Departmen t of Information Engineering, Universit y of the Ryukyus z Center for Integrated information pro cessings, Universit y of the Ryukyus Abstract T o reduce WWW net w ork tra�c, one of the e�ective metho d is proxy cache which stores clien ts’ request. T o reduce the the load of the proxy , a cache can b e distributed as multiple WWW proxies. Also to increse the e�ectiv eness of the cache, a proxy’s data size and caching duration are comp ensated according to the netw ork usage and con�guration. Here we show how to use Aglets (Jav a mobile agents) to co ordinate a distributed W eb cac he proxies. Aglets autonomously start from informatoin providing sides. W e inv estimate the e�ectiveness of our metho d from analysis of log information of conv en tional WWW proxies. 1 >pJsDs6!%5!< %S %9$N9bB.2= Cf7QAu CV $N=hM} B. EY $dEAHB B. EY $NJI $r1[ $($k In- ternet $K $*$1 $k>p Js%5!< %S %9$N9bB. 2= $, =EMW$G$" $k !%$=$3 $G %W %m%-%7$H $$ $&35G0$rF3 F~ $7 DL ?.NL<+ BN$r 8:$i$9 MM !9 $J8& 5f!$I>2A $, 9T$o$l$F $$ $k !% %W %m%-%7 $H$O !V %$ %s %?!<%M %C %H >e$rN. $l $k4v$D$+$N %W %m %H %3%k $r Be M} Cf7Q $7 !$%/%i %$ %" %s%H $K Be$o $C $F $=$N%5 !<%P$K <h$j$K $$$- !$$=$N7k 2L$r %/%i %$ %" %s%H$K EO$9$b$N !W $G$"$k!% $3$N %W %m%-%7 %5 !<%P$X @hFI$_ Ey$N G=F0E*$J F0$- $r <B Au$9$k$3$H$K $h $k%R%C %H N($N8~ >e $, Js 9p$5 $l $F$$$k [6] !% $3 $l$O %W %m%- %7$K %$ %s%F %j %8%’ %s %9 $r ;}$?$;$k$3$H $, M-8z $G$" $k$3$H$r<( $7 $F $k!% %W %m%- %7$d %- %c %C %7 %e $r!$ In ternet >e $KJ#?t CV $/ $3$H$K $h$j!$ %W %m%-%7 $N Ii2Y$r 8:$i $7 !$2>A[ E* $K %-%c %C %7%e$N MF NL$r Bg $- $/ $9 $k$3$H$, 2DG=$K $J $k $H 9M $($i $l $k!% $3 $l$, J,;6 W eb %-%c %C %7%e %s %0$G $" $k !%$=$3$GK\ 8&5f$G$O <+N’ E*$JF0 :n$r<B8=$9 $k Jav a 0\F0%( !< %8 %’ %s%H Aglets $r MQ$$$F J, ;6 W eb %-%c %C %7%s%0 4V$N 6( D4$r 9T $&G= F0E*$J >p Js<h F@$H Ds6!$N7ABV$rDs0F$9$k!% $^$?!$=> Mh $N W eb %W %m%-%7%-%c %C %7%e $N%m %0 $N 2r@O $+$iDs0F$9$kJ} K! $NM-8z@- $K$D$$ $F9M;!$9$k!% 1

1.1 Aglets $K $h$k4JC1$J %W %m%-%7 A*Br :G$b4JC1 $JJ,;6 W eb %-%c %C %7%e$O!$Aj8_ $K FHN) $J %W %m%-%7 $r <+ F0E* $K %V %i%& %6 B& $+$i A*Br$9$k$b $N $G$" $k!% Aglets 0\F0%(!< %8 %’ %s%H$r MQ$$$F%f!< %6$NMxMQ$9 $k %V %i%& %6$+$i %V %C %/%^!< %/>pJs$r <h F@ $7 !$ $= $l$r$b $H $K:G $b %- %c %C %7 %e $N %R %C %H $9$k %W %m %-%7%5!<%P$rA*Br$9$k %W %m %0 %i%‘$r:n@. $7 $? !% <B 9T$N N.$l$r 0J 2<$K <( $9 ( ?^ 1) !% Aglet Viewer $H$O ASDK1.0.3 $K 4^ $^$l $k%5%s%W %k %5 !<%P %W %m %0 %i%‘$G$"$k !% ?^ 1: Aglets $N %W %m %0 %i %‘Nc 1. Aglet Viewer $+$i Pro xyChanger $r5/F0 $9$k !% 2. ProxyChanger $O URLSav er $r 8F $S =P $7 !$ %V %i%& %6$N %V %C %/%^!< %/>p Js$r <hF@$9 $k!%$= $7 $F %V %C %/%^!< %/$N ?t$HGI 8/@h$N %W %m%-%7 %5!< %P$N ?t$@$1 W ork er $, @8@.$5 $l $k!% 3. <!$K ProxyChanger $O%G !< %?F~ NO2hLL$r I=<( $7 !$ ;X Dj $5 $l$? %W %m %- %7%5 !< %P $N $b $H $X!$ %V%C %/ %^ !< %/ >p Js $r J] ;} $7$? W ork er $, GI 8/ $5 $l$k !% 4. GI8/ @h $KE~Ce $7 $? W ork er $O J];} $7 $F$$ $? %V%C %/%^ !<%/ >p Js $H %- %c %C %7 %e>p Js $rHf3S $7 !$ %R%C %H $9$k2s?t$r7W;;$9$k !% 5. =h M} $r =* $( $? W ork er $OGI 8/ 85 $N Aglet Viewer $X 5"4T $7 !$ Pro xyChanger $X 7k2L$rJs9p$9$k!% 6. ProxyChanger $OA4 $F $N W ork er $NJs 9p $r<u $1 $? 8e !$=hM}7k2L$+$i :G$b%R %C %H N($N9b$$ %W %m %-%7%5 !< %P $rA*Br $7 !$ W ritePref $K$h $C $F %V %i %&%6$N@_Dj$r9T $& !% <B Au$rI> 2A $7 $? 7k2L !$ $3$N 0l O"$NF0 :n $K$O !$0J 2<$NLdBjE@ $, $"$k$3$H $, H=L@ $7 $? !% 1. %R %C %H N($N 9b$$ %W %m%-%7$N %" %/%; %9 $, =8Cf $7 $F $7 $^$$!$ B> $N %W%m%- %7$N %- %c %C %7 %e $,M-8z $K ;H$o $l$J $$ !% 2. %V %C %/ %^!< %/$K EP O?$5$l $? URL $H%W %m%- %7 %5 !<%P$N ?t $K Hf Nc $7 $? !$%(!<%8%’%s %H <+BN$N E> Aw$K $h $k%M %C %H %o !< %/ %H %i%U %# %C%/ $, H/ @8 $9$k!% 3. %W %m%-%7 %5 !<%P Kh $K %( !< %8 %’ %s%H $N %;%-%e %j %F %# %] %j %7!<$r@_Dj$9$kI,MW $,$" $k!% 2 %7 %9%F%‘9=@.$HF0:n$N35MW A0=R$N 4JC1$J %W %m%-%7 %W %m %0 %i%‘$N LdBj E@$rF’ $^$( !$%5!<%P B& $+$i %W %m%-%7 $d %/%i %$ %" %s%H B&$X G=F0 E* $K>pJs G[ ?. $,9T $($k %7%9 %F%‘ $rDs 0F $9 $k . $3 $N%7 %9 %F%‘$O0J2<$N$h $& $JF0:n$r9T $& !% 1. W eb %5!<%P $O %W %m%-%7;q8; $rDs6! $7 $F $/ $l $k Server A $H B $K BP $7 $F !$ W eb %5 !<%P $X $N %j %/%( %9 %H $r 4F;k$9$k Aglet $r GI8/$9$k ( ?^ 2) !% DL>o!$ Serv er A $H B $O %W %m%- %7%5!< %P$H $7 $F F0:n$9$k!% GI8/ $5 $l$? Aglet $O W eb %5!< %P $+$iM? $( $i $l $? >r7o (W eb %5 !<%P $X$N %j%/%( %9 %H ?t !$;~4V BSEy ) $r$b $H $K%M %C %H %o!<%/ %9 %H %j !<%‘ $r4F ;k $9 $k !% GI 8/@h$O UNIX %3 %^ %s %I $N netstate !$ traceroute Ey $K$h$k>pJs $K$h$C$F7hDj$5 $l $k!% $= $7 $FGI8/@h $KE~C# $7 $? Aglet $O W eb %5!<%P $K $h$k@_Dj $K =>$$ !$>u67Js9p $r9T $& !% ?^ 2: %7 %9%F%‘$NF0:n#1 2. Aglet $O GI8/@h $N Server $d W eb %5!< %P $KJQ2= $, $"$C $?>l9g $K W eb %5!< %P$X $H5"4T $7 !$ >u 67 $r Js 9p$9$k ( ?^ 3) !% W eb %5 !<%P$O Aglet $+$i $NJs9p $r<u $1$k $H!$ JL $N 5! G= $r;} $C $? Aglet $r @8 @.$9 $k ( ?^ 4) !%?7 $7 $/@8 @.$5$l $? Aglet $, 9T $&=hM} $O 0J2<$N$h $& $J$b$N $, 5s $2$i$l $k 2

?^ 3: %7 %9%F%‘$NF0:n#2 � W eb %5!< %P8~ $1$N%j %/ %(%9 %H$K1~Ez $9 $k %W %m %- %7 %7%5 !< %P $r9= C[ $9 $k!% Serv er A !$ B $K L5$$ %j%/%( %9 %H $G $"$l$P W eb %5 !< %P$X %j%/ %(%9 %H$r Aw?.$9$k!% <hF@ $7 $? >p Js$O %/%i %$ %"%s%H $X JV $7 !$ Serv er A !$ B $G J];}$9$k !% � W eb %5!< %P $X$N%j %/ %(%9 %H >u67 $d;~ 4V BS Ey$N>r7o $K$h$C $F Server A !$ B $N;q8; $r 3+J|$9$k !% ?^ 4: %7 %9%F%‘$NF0:n#3 $3$N%7 %9%F %‘ $G$O =>MhK!$N %_%i!<%5 !<%P$H Hf3S $9$k$H0J2<$N$h $& $JFCD’ $, 5s $2$i$l $k!% 1. 3F%5!<%P$O G= NO $K 1~ $8 $? ;q 8;$NDs 6! $, 2D G= $G $" $j!$ $=$N%;%-%e %j%F %# $O 3F%5 !<%P Kh$K 7hDj $9$k!% 2. ftp %_%i !< %W %m %0 %i%‘ $J $I $K$h$k8G Dj ;~4V BS $N 5^7c $J %H %i%U %# %C%/ $d99?7$NB? $$ W eb %5!<%P $X$N %H%i%U%# %C %/ Ey $r2s Hr $G$-!$ >u 67 $K1~ $8$F %M %C %H %o !<%/ %H %i%U %# %C%/ $NIi2Y$rJ,;6$9$k!% 3. %M %C %H%o!<%/ %H%i%U%# %C %/ $N@- <A $K9g $o$; $? %W %m%-%7 LV $r F0E* $K 9=C[$9$k!% $3$l $i $N FC D’$h$j!$=>Mh K!$G$O <B 8=$G$- $J$+ $C $?%5!<%PB& $+$i$NF0E* $J W eb %-%c %C %7 %s%0$H%7 %9 %F %‘9=C[ $, 2DG= $K$J $k!% 3 <B834D6- K\@a $G $O , =>Mh $N %W %m %- %7%5 !< %P $N %m %0$N %G!<%? $r ;H$$ , Ds0F $7 $?%7 %9%F%‘$NM-8z@- $r D4$Y$k . 3.1 %M%C %H %o !<%/%b %G%k =>Mh$N %W %m%-%7 %5 !<%P$N%G !< %?<h F@ $O !$N05eBg 3XAm 9g>pJs=h M}%; %s %? !<$N >pJs%M%C %H %o !< %/ %7 %9 %F%‘ (RAINS-G) Fb $N 65 0i MQ %5 !< %P5Z $S 3F3X It 8& 5f MQ%5!< %P $G 9T$C $F$$$k [8] !% $^ $?!$K\ 8&5f $N %G !<%? <hF@ $H!$ <B 831? MQ $O OSN(Op en System Netw ork) %M%C %H %o!< %/ $G 9T$C$F$$$k [7] !% 3.2 WWW MxMQ$N798~ ?^ 5: RAINS $ SINET $N#1F| $N %H%i%U %# %C%/ ( C" $7 #5 J,4V3V$NJ?6QCM$rI=<( ) ?^ 6: RAINS $ SINET $N #1 =54V$N %H %i%U %# %C%/ ( C" $7 #2;~4V4V3V$NJ?6QCM$rI=<( ) Internet MxMQ $K$h$k %Q %1 %C %H !& %H %i%U%# %C%/ $O$= $NKX $I $, WWW $G$"$k!% OSN $K$* $1$k %H%i%U%# %C %/ $O0J 2< $N $h$& $K $J $C $F$* $j !$ 9u $N @^ $l@~ %0%i %U $O RAINS ! SINET !$ LL %0%i %U $O SINET ! RAINS $N %H %i%U %# %C%/NL $rICC10L$N%P %$ %H ?t $G <( $7 $F$$ $k!% ?^ 5 !$ 6 $+$i#1 F|$N %H %i%U %# %C%/NL $O8a8e $+$iA} $( ;O$a !$#1=54V$r DL $7 $F F1 $8 $h $& $J GH7A $, FI$_$H $l $k!% 3

3.3 =>Mh7? %W %m%-%7 LV$N9=C[ ?^ 7 $O OSN %> !< %s $K9=C[ $5 $l$? Squid $K$h$k %W %m %-%7 %5!<%P$N 3,AX9= B$$r<( $7 $F$$ $k !% %W %m%-%7 %5 !< %PLV $O proxy1 $r ?F %5!< %P!$ pro xy2 !$ capo eira $O;R%5 !< %P $H $7$F 8_$$ $K sibling @\B3 $r9T$$3, AX9= B$ $r9=C[ $7 !$%m %0 2r@O$r9T$C$? [9, 10] !% ?^ 7: Squid $K $h $k#23,AX %W %m%-%7%5 !<%P9=@. 4 9M;! I= 1 $N TCP COUNTS $K $*$$$F !$ proxy1 $K $* $1$k cap o eira $N%R%C %H N( #9#4!s!$ cap o eira $K $* $1 $k proxy1 $N%R %C %H N( #6 #7!s $+$i!$ ;R %W %m%- %7%5 !< %P4V $K sibling @\B3 $r9T$$!$ O"78 $r<h$k<j K! $, M-8z $H$o$+ $k !% capo eira $N @-G= $, B>$N %W %m%-%7%5 !<%P $H Hf$Y$FDc$$ $, !$ cap o eira %5!<%P$N Am %j%/%( %9 %H ?t $O 167468 $H Hs>o $K B?$/ $J$C $F$$$k ( ?^ 8) !% $3$N 7k2L $+$i cap o eira C1BN $G$N %W %m%-%7$N@-G= $O ==J, $G$" $k$H$O 8@$($:!$C1BN $G$N %R%C %H N($N 8~ >e$O Fq $7 $$!% $^ $? !$ pro xy1 %5!<%P$NMxMQN( $, ;R%5!< %P$r =|$$$?#1#6!s$H Dc$$$?$a !$3,AX 9=B$$N8z 2L $, 8+$i $l$J $$ !% ?^ 9 $N %/ %i %$ %" %s$N%R%C %H N($rJ,I[?^ $G8+$k $H !$ A4BNE*$K#1#0 !s$h$j Dc$$ 0LCV$K E@:_ $7 $F$$ $k !% $3 $N7k2L $O %W %m%- %7%5!< %P$NMxMQ<T?t $, >/ $J$$$3 $H!$ %W %m%-%7 %5 !<%P$N @-G=$H 3F%5!<%P$K $*$1 $kMxMQ <T ?t $K $P $i $D$- $, $"$k$3$H $, 860x$H9M$($i $l $k !% ?^ 7 $N?F%5!< %P$rK\ %7 %9 %F%‘ $N W eb %5!< %P !$ ;R %5 !< %P $r W eb %5!< %P $N %W %m%- %7%5!< %P %G !<%? $HA[ Dj$9$k $H!$ W eb %5!<%P$X$NIi2Y $O %W %m%- %7%5!<%P $X $HJ,;6 $5 $l !$ W eb %5!< %P $ %W %m %- %7%5 !< %P4V $N I= 1: 3F%5!<%P4V$N%R%C %H N( %5!<%PL> paren t @\B3 TCP COUNTS Kt $O sibling @\B3 coun ts %all %hit proxy1 cap o eira 19514 53% 1% ( ?F%5!<%P ) proxy2 11442 31% 2% proxy2 cap o eira 126 1% 94% ( ;R%5!<%P ) cap o eira proxy2 46 0% 67% ( ;R%5!<%P ) %H %i%U%# %C %/ 7Z 8: $,M=B, $5 $l$k!% $^ $?!$ 2< 0L $N %W %m %-%7%5 !< %P $N %H%i%U%# %C %/ $O99 $K3,AX $r=E $M$k $3 $H $K$h$C $F W eb %5!< %P$rCf?4 $H $7 $?%M%C %H%o!<%/ %H %i %U%# %C %/ $H3F %5 !< %P $NIi 2Y J, ;6 $r9T$& $3 $H $, 2DG= $G $"$j!$K\ %7 %9%F%‘$r <BAu $7 $? >l 9g!$ cap o eira $O G=NO $K 1~ $8 $? W eb %-%c %C %7 %s %0 $H%R%C %H N(8~>e $r 9T$($k !% K\8& 5f$N %W %m%-%7 %5 !<%P$O%5 !<%P B&$G$" $k>pJs Ds 6!<T$NN) >l $+$i G!2?$K 8zN(NI $/ %G !<%?$r %/%i %$ %"%s%H$K G[ ?.$9$k$+$K Ce L\ $7 $F $$ $k !% $= $7 $F Ds0F $9$k %7 %9%F%‘ $O !$ W eb %5!<%P$X$N%j%/ %(%9 %H$r B> $N%5 !< %P>e $G Aglet $rMQ $$ $F4F ;k $7 !$ 2s @~ $rN. $l$k %j%/%( %9 %H $N ?t$d$=$N B>$N MW0x$K 1~ $8 $F $=$N %5!< %P >e $K %W %m%-%7 %5!<%P$r 9=C[ $7 !$4D6-$N JQ2= $K 1~ $8 $F %W %m%- %7%5!< %P$NB8B3!$ 1? 1D$9$k 7ABV $G$"$k!% $3$l$O =>Mh$N %_%i!<%5 !<%P$H Hf3S$9 $k$H 0J2<$N$h $& $JFCD’ $,$" $k !# � =>MhK! $K $h$k %W %m%-%7 %5!<%P$O !$%5!<%P4I M} <T $,<+<g E* $KF3 F~ $r9T $$ !$ 3d $j Ev $F $i $l $F %5 !< %P $N ;q8; $O 8GDj$5 $l $k$3$H$K$J $k!%$^$? !$4I M}$N LL $G$b%5 !<%P 4IM}<T $, D>@\ 4X $o $k$3$H$K $J $k !% $7 $+ $7 K\%7 %9%F%‘$N>l9g !$%5!<%P4IM} <T$O%5!<%P$N ;q8;$H =hM}G=NO$K 1~ $8 $F %W %m%- %7 %5!<%P$r F3F~$9$k$3$H$,$G $- !$$^$?<+F0E* $K 9=C[ $, 9T$o $l $k !% � %M %C %H%o!<%/ %H%i%U%# %C %/ $H%M %C %H%o!<%/ 7A BV $K 1~ $8 $? %W %m%-%7 LV$N9=C[ $, 2D G=$J$N$G !$;~ 4V BS$K $h $C$F5/$3 $k %H %i%U %# %C%/$N Ii 2Y J,;6 $r 9T$( $k !% Squid $G $O %I %a %$ %s$K $h$C$F Ii 2Y J,;6$r 9T $&5!G= $, $" $k $, !$ $"$kFC Dj$N%5!<%P 4

?^ 8: 3F %W %m%-%7%5 !<%P$N;~4VBSJL %j%/ %( %9 %H ?t ?^ 9: %j%/%(%9 %H ?t$H%R%C %H N($NJ,I[ ( ?7J9<R $d8!:w %5!< %P ) $X$N%"%/ %;%9 $,=8Cf $7 !$ 0lIt$N %W %m%-%7 %5!<%P$N$_$K Ii2Y $,$+$+ $k2D G=@-$b$" $k$N$G:,K\ E*$JIi2YJ,;6 2=$N2r7h$O Fq $7 $$ !% � 9= C[$5 $l $k %W %m%-%7%5 !<%P$O3F%5!<%P Kh$N%] %j %7!< $K =>$$ !$ %;%-%e %j %F %# $r@_Dj$G$-$k!% � F0E* $J %W %m%- %7%5!< %P $, 9=C[ $5 $l $k $3 $H $+$i!$ >pJs $N ?7 A/ $5 $r $" $k Dx EY J] $D $3 $H $,$G $- $k !% $3 $l$O=> Mh $N %W%C %7 %e 7? G[ ?. %7%9 %F %‘ $HHf $Y!$ ?7 $?$J8zN(E* %W %C %7%e7? G[?. %7%9 %F%‘ $H8@ $($k!% %W %m%-%7 %5 !<%P$N @_ CV $K $h$C$F%M%C %H %o !< %/ %H %i%U%# %C %/ :o8: $N8z2L $,$"$k $, !$ Squid $N 3,AX 9=@. $d $=$N 5,LO$K$h $j $P $i $D$-$, =P$d$$$3$H$+$i !$=> Mh$N %W %m%-%7 %5 !<%P$G$O 0B Dj $7 $? @-G=$NH/ 4x $O Fq $7 $$$H 9M$( $i$l $k!% 5 $^$H$a K\9F $G $O =>Mh K! $N MR TG $K $h$k %H %i%U%# %C%/ 4Q B, ( ?^ 5 !$ 6) $H Squid $K $h$k %m %0 2r@O $rMQ $$!$ N0 5e Bg 3X$K $*$1 $k%M %C %H %o !< %/ %H %i %U %# %C%/$N @- <A$r @bL@ $7 $? !%$= $7 $F =>Mh K!$N %W %m%-%7 LV$N9=C[$H%m %0 2r @O $+$i !$ %W %m%-%7 %5 !<%P$N @- G=$d%M%C %H %o !< %/$N 7A BV$K $h $j%H %i%U %# %C%/ $K Bg$-$J 0c$$$, @8 $8 $k$3$H$r ;XE& $7 $? !%$= $7 $F$3$l$i $r $U $^$($? >e$G ?7 $7 $/ %(!< %8%’ %s %H 5!G= $rHw$($?!$8zN(E* $J W eb %-%c %C %7%s %0%7 %9%F%‘$NDs0F$r9T$C$?!% ;29MJ88% [1] >B2, @iN$!$ Bg Bt 1Q0l!$ D9 Hx 3N!$ \ J, ;66( D4%a %G %# %" %7%j !< %: 11 %^ %k %A %(!< %8%’ %s %H%7 %9 %F %‘ " !$6&N)=PHG!$ 1998 !% [2] \IBM Aglets Homepage" !$ http://www.trl.ibm.co.jp/aglets/ !% [3] Bg Eg K~ !$ Guenter Karjoth !$Bg Ln 9/ 0l !$ \Aglets Sp eci�cation 1.1 Draft" !$ 1998 !% [4] \Aglets Softw are Developmen t Kit" !$ F| K\ %" %$ !& %S !<!&%(%‘El5~4pAC8&5f=j !$ 1998 !% [5] Danny .B.Lange !$ Mitsuru Oshima !$ \Programing and deplo ying Jav a mobile Agents with aglets" !$ Addison W esley Long- man !$ Inc !$ 1998 !% [6] CN G0 8- 0l !$ \In ternet $K $*$1 $k Bg5, LO>p Js Ds 6!$H>pJs<hF@$N9bB.2= $K 4X$9$k8&5f " !$ 1998 !% [7] \Op en System Netw ork" !$ http://www.osn.u-ryukyu.ac.jp/ !% [8] \ N05eBg3XAm9g>pJs=hM}%; %s %?!< " !$ http://www.cc.u-ryukyu.ac.jp/ !% [9] \Squid Internet Ob ject Cache" !$ http://www.meisei-u.ac.jp/mirror/squid/ !% [10] Lp?a F;O:!$D92, =(9T!$ \Squid %W %m%-%7%5!< %P$N @_Dj$H1?MQ " !$ %F%/ %N %W%l %9!$ 1998 !% 5