%b !< %P %$ %k %( !< %8 %’ %s %H $r ;H$C $? %9 %1!<%i %V %k $J WWW %5 !< %S %9 Mobile Agents based Scalable WWW service 4_K\ 9nL& y Katsumi KISHIMOTO C+8} M4<# yy Y uji T ANIGUCHI 2OLn ??<# y Shinji K ONO 6L>k ;KO/ y Shiro T AMAKI y N05eBg3X>pJs9)3X2J Departmen t of Information Engineering, Universit y of the Ryukyus yy N05eBg3XAm9g>pJs=hM}%; %s %?!< Cen ter for In tegrated Information Pro cessings, Universit y of the Ryukyus 35 MW WWW %H %i%U %# %C%/ $N:o8: $K$O <g $K %W %m%-%7%5!<%P$r MQ$$$k $, !$C1=c $J%-%c %C %7%e$G$O =EJ# $7 $? WWW %j%/%( %9 %H $r :o 8:$9$k$3$H$,$G $-$F$b%-%c %C %7%e$N%R%C %H N( $, Dc$$$N$G 8z2L $, >/$J$$ !% $3$NLdBj$r2r7h$9$k$?$a$K !$$3 $l $^ $G$K %j %b!< %H %5!<%P$G @hFI$_=hM}$r9T $& %(!< %8 %’ %s %H $r <B Au $7 $? !%<! $K ?7 $7 $$ <jK!$H $7 $F 65;U?.9f$r:NMQ $7 $? @hFI$_%(!< %8%’%s %H $r <BAu $7 !$I>2A $r9T$C$?!% $3$l $i $r F’ $^$( !$ WWW %V %i %& %6$G <} =8$5$l $k Mx MQ%Q %? !<%s $K 1~ $8 $F Dj 4| E*$J WWW %W %m %-%7 4V $N G[ ?.$r 9T $&<j K!$H !$%b!<%P %$ %k!&%( !<%8 %’ %s%H $r ;H$C$? WWW %5 !<%P $H WWW %W %m %-%7 !$ WWW %V %i%&%6$r 7k$V %W %m %H %3%k$r Ds0F$9$k!%$3$3$G $O Jav a $N 0\F0%(!< %8 %’ %s %H $G $"$k Aglets [1] [2] $r MQ$$ $F <BAu $H I>2A $r 9T$C$?!% 1 $O$8 $a$K In ternet $G$O BeM}%5!<%P$K Cy$a9~ $s$@%-%c %C %7%e $r;H$C $F%/%i %$ %" %s %H$N MW5a $KEz $($k %W %m %-%7 $rMQ $$!$ DL ?.NL<+ BN $r8: $i$9MM!9 $J8&5f $HI>2A $, 9T $o $l $F$$$k !% $3$l $^ $G $N C1 =c $J %-%c %C %7%e$G $O %/ %i %$%" %s %H $KMW5a$5 $l$? ;q8; $7 $+%-%c %C %7%e $7 $J$$$?$a !$%5!< %P $N 5, LO $r Bg $- $/ $7 $F $b %R %C %H N($O >e$, $i $: %M%C %H %o !< %/%H %i %U %# %C%/ $N 8: >/$K 8z 2L$, $J $$ !% %R%C %H N($r p !$ T hit = 5 IC !$ T miss = 60 IC$H $7 $? >l 9g !$ T avg < 10 IC $KMW5a$5 $l $k%R%C %H N( $r <!<0 $G7W;;$9 $k$H Ls 91% $H $J $k !% $7 $+$7 <B :]$K$O 30% $r D6$( $k $N $O:$Fq$G$"$k !% T av g = T hit � p + T miss � (1 � p ) $= $3 $G %W %m %- %7 $K %j%s %/ $N @h FI $_ $r <B Au $9 $k $3 $H $G %R %C %H N( $N 8~ >e $, Js 9p $5$l $F $$ $k [3] !% $7 $+ $7 !$ e 1 !$ e 2 $N 2 $D$N HTML J8=q $K3F!9 f f 1 ; f 2 ; f 3 g !$ f f 2 ; f 3 ; f 4 g $N 2h A|%U%! %$ %k$, 4^ $^$l $F $$ $? >l 9g$K $O =EJ# $7 $? <hF@MW 5a $, H/@8$9$k $3$H $+ $i !$ =>Mh $N@h FI$_ $G$O ;2>H$5 $l$J $$%-%c %C %7%e$d!$MW5a $N=EJ# $K $h$k%M %C %H %o!<%/ %H %i%U%# %C %/ $NA} 2C $, LdBj $K$J$k!% $3$l$i$O %/%i %$ %" %s %H $+$i MW5a$5 $l $? URL $N ;q 8;$N $_ $r%/%i %$ %" %s %H$X EO$9 $? $a $K5/ $3$C $F$$$kLd Bj$G$"$j!$LdBj2r7h $K$O WWW %5 !< %S %9 $K %$ %s%F %j %8%’%s %9 $rF3F~$9$kI,MW $,$" $k!%

2 %(!< %8 %’ %s %H $K $h $k@hFI $_ WWW %5 !< %S %99bB. 2=$N4J C1$J J}K!$K !$;2>H$5 $l $k HTML J8=q $K4^$^ $l$k%j %s %/ $N@hFI $_ $,$"$k!% Aglets 0\F0 %(!< %8 %’ %s %H$rMQ$$ $F %W %m %- %7%5 !< %P $K MW 5a $5 $l$k URL $r <h F@ $7 !$ %j %b !< %H%5!< %P $G %- %c %C %7%e$N@hFI$_=hM}$r9T $& %W %m %0 %i%‘$r:n@. $7 $? !% 2.1 %(!< %8 %’ %s %H @8@.$N %W %m%;%9 @h FI $_ %( !< %8 %’%s %H $O Observ er Aglet $H Prefetc h Agent $G 9= @.$5$l $k !%@hFI $_ =h M}$O %5 !< %P $KBg $- $JIi 2Y $r $+ $1$k $? $a [3] !$ %( !< %8 %’ %s %H$O%j %b!< %H %5!< %P$X0\F0 $7 $F=hM} $r9T $& !% %(!< %8%’ %s %H $K $h$k %5 !< %P4V DL ?. $O0J 2< $N<j =g $G9T $o $l$k ( ?^ 1) !% 1. Observ er Aglet $O Prefetc h Aglet $N GI 8/@h%5 !< %P$rC5:w$9$k !$ 2. GI 8/ @h %5 !<%P$, 8+ $D$+ $k$H !$ Observer Aglet $O Prefetch Aglet $r GI8/$9$k !$ 3. GI 8/ $5$l $? Prefetch Aglet $O GI 8/ @h $N %5 !< %P $G=hM}$r9T $& !% ?^ 1 @hFI$_%(!< %8 %’%s %H $K$h $k %W %m%-%7%5!<%P 9=@. 2.2 %(!< %8 %’ %s %H $N 4pK\J}?K %( !< %8 %’ %s %H $N 4p K\ E* $J F0 :n $r 7h $a $k $? $a $K !$ Squid $K $h $k %W %m %- %7 %5 !< %P $N 1? MQ $r 9T$C $? [4] [5] [6] !% $3 $N 7k 2L $+ $i D> @\ %- %c %C %7%e$r <h F@ $9$k;~4V $O J?6Q 4.67 IC $H$J$C$?!%$^ $?!$ WWW $G $O<+L@ $J;2>H6I =j@- $, L5$$ $3 $H $+$i!$ 0J 2< $N4pK\ J} ?K $r7hDj $7 <BAu$r9T$C$? !% 1. Squid $K MW5a $5 $l$? %j%/ %( %9 %H$, !$ C_ $( $i $l$? %- %c %C %7 %e $K %R %C %H $7$J $+ $C $? >l 9g $K $N $_ Aglets %5!<%P>e$G;R%(!< %8%’%s %H$, @8@.$5 $l $k!% 2. %(!< %8%’ %s %H $N@8@. $O#1$D$NMW 5a $KBP $7 $F#1$D @8@.$5 $l $k ( #1%/%i %$ %" %s %H $4 $H$G$O$J$$ ) !% 3. ;R%( !<%8%’%s%H $O @h FI$_ =h M}$r 3+;O $7 $F 20 IC 0J Fb$K =h M}$, =*$i $J $1 $l$P =h M}$r ES Cf$G Cf CG $7 !$>CLG$9$k!% 4. @h FI$_ $9 $k %j %s %/ $, 20 $r 1[$( $? >l9g$O @h FI$_ =hM} $r 9T $o$J$$ !% 2.3 1?MQ<B83 @h FI $_ %( !< %8 %’%s %H $N ;n 83 1? MQ $r N0 5e Bg 3X %-%c%s %Q %9 %M%C %H %o !< %/ $G 9T$C$? !% %W %m %- %7 LV $O seagull(Memory:256MB,Disk:8GB) !$ cap o eira(Memory:128MB,Disk:1GB) $N 2 Bf $G 9= @.$7 ( ?^ 2) !$@h FI $_$7 $? %G !< %? $O seagull $K %- %c %C %7 %e $7 $? !%;R %( !< %8 %’ %s %H $N GI 8/ @h $K $O seagull !$ cap o eira $r 4^$a7W 5 Bf$N%5!<%P$rMxMQ $7 $? !% ?^ 2 3,AX9=@. ( :8 ) $H JBNs9=@. ( 1& ) 2.4 <B837k2L ?^ 3 3,AX9=@.$N<B837k2L ?^ 3 $N :8 B& $N 1_$O seagull $K D> @\ %W %m%- %7 @\ B3 $7 $F $$ $k %/ %i %$ %"%s%H !" 1&B& $N 1_$O cap o eira $d Mx MQ $N B? $$ %> !< %s$N J,I[ $r<( $7 $F$$$k!% <B 837k 2L $OMxMQ <T?t $, >/ $J$$ $? $a !" 1 %> !< %s$"$?$jLs 10 %/ %i%$ %" %s %H $K $^$H$a$FI=<( $7 $? !%

$3$N<B837k2L$h$j !$ C1=c $J%-%c %C %7%e$d @hFI$_ $O %M%C %H %o!< %/7ABV $dMxMQ>u67 $K 1~ $8 $?%-%c %C %7%e $, 9T $o $l$F$$$J$$$?$a !$ %M%C %H %o!< %/ %H %i%U %# %C%/ $r A}2C$5 $;$k$3$H$K$J$C$? !% ?^ 3 $N7k2L $G$O @hFI$_$r9T $& $3$H$G%R%C %H N( $, Dl >e $2 $5$l $F $$ $k !% $7 $+$7 seagull $, %-%c %C %7%e $7 $? Am %G !<%?NL $N 3340.0Mbytes $N $& $A@h FI $_ $N %G !<%? $N@j $a$k3d9g $O 2845.6Mbytes $H$J$j!$ %/ %i %$ %" %s %H$4 $H$N J? 6Q%R%C %H N($O 7% $G$" $C$? !%JBNs9=@.$N >l9g $bF1MM $N7k2L $, F@ $i $l$? !% $3 $l$h$jC1=c $J@hFI $_ $O5U $K%M%C %H %o!<%/ %H %i%U %# %C%/ $rA}2C$5$;$k7k 2L $H$J$C$? !% 3 65;U?.9fIU $-%(!< %8 %’ %s %H A0 @a $N<B83 7k2L $+ $iK\8&5f $G$O@hFI $_ $K2C $(!$ 65 ;U?. 9f$r :N MQ $7 $? @h FI$_%( !<%8 %’ %s%H $r :n@. $7 $? !% K\9F $G$N65;U?.9f $H $O !$ FCDj=8 CD $N9TF0 $r7hDj!$ Kt $O <!$N 9T F0$, M= B,$G $- $k >p Js$H Dj 5A $9 $k !%Nc$($P %$ %s %? !<%M%C %H 9V=,2q$G$O 9V;U $,$" $k URL $r ;XDj $7 $F %G%b %s %9 %H %l !< %7%g %s$r 9T$$!$ @8 EL $K N}=, $r$5 $;$k $H@8EL $O9V;U $N?? ;w $r $7 $F F1 $8 URL $r ;XDj $7 !$ F1 $8 %[!<%‘ %Z!< %8$r8+$?$j $9$k!% $3$N>l9g $O65;U $, ;XDj $7 $? URL $, 65;U?.9f $K$J $k!% $3$3 $G $O 65 ;U ?. 9f$r MQ $$ $F $" $k L\ E* =8 CD$N 9T F0 $rGD0. $7 !$ $=$3 $K@hFI $_ $r9T$&<jK! $rMQ $$$F<B83 $r 9T $C $?!% $3$NJ}K! $K$h$C $F=8CD $d8D?M $NMxMQ %Q%?!< %s$N <hF@ $H %R%C %H N($N8~>e $, 3NG’ $G$- $l $P !$ MM!9 $J MxMQ%Q%?!< %s$K BP1~ $7 $? WWW %5!< %S %9 $N<B8= $, 4|BT$G $- $k !%65 ;U ?.9f$K$O 9V ;U C< Kv$+$i $N h ttp %j %/ %( %9 %H $r :NMQ $7 $? !% 3.1 %7 %9%F%‘ 9=@. ;H MQ $9$k A4 $F$NC<Kv $O Squid $K @\B3 $7 !$ $= $3 $K65 ;U?.9f IU $-@hFI $_ %(!< %8%’ %s %H$r 2TF/$5 $; $?!% %W %m %-%7%5!<%P$N 9=@. $O ?^ 1 $H F1 $8 $G !$0J2<$NMM $K F0:n $5 $;$? !% <B 83 7k 2L$O >/$J $$ %j %/%( %9 %H $N >l 9g$K 9b $$ %R %C %H N($, 5- O?$5$l $F $$ $k !%J? 6Q%R %C %H N($O 38.1% $G !$ C1=c $J@hFI$_$K$h$k%R%C %H N($NLs 5.5 G\ $K$J $C$F$$ $k ( ?^ 4) !%$3$N 7k2L$+$i FC Dj=8 CD$G$O$J $/ !$8D?M $N65;U?.9f $r$b $H$K $7 $?%-%c %C %7%e$N@hFI$_ $K$b8z 2L $, 4|BT$G$-$k !% 1. Observer Aglet $O access.log $r 4F ;k$7 !$65 ;U C< Kv $N MW 5a$, %-%c %C %7%e $K %_ %9 %R %C %H $9 $k $H Aglets %5!<%P>e $G Prefetch Aglet $r @8@.$9$k!% 2. Prefetch Aglet $O ;X Dj $5$l $? %j %b !<%H %5 !< %P $X 0\F0$9$k!% 3. Prefetch Aglets $O M?$($i$l $? URL $N HTML J8 $+$i !$@hFI$_$9$k%j %s %/ $r 2r@O$9$k!% 4. @hFI$_$9$k %j %s %/ $r Squid $X MW5a$9$k!% ?^ 4 65;U?.9fIU$-@hFI$_%(!< %8 %’ %s %H $N<B837k2L 4 %9%1!<%i %V %k$J WWW %5!< %S %9 WWW $G$O L5?t $N%* %V%8%’%/ %H %G !<%? $,B8:_ $7 !$ $=$l$r A4 $F%-%c %C %7%e$9$k$3$H $O IT2DG= $G$"$k !%$^ $? C1 =c$J %-%c %C %7%e$H @h FI$_ $O 8z 2L$, =P$J $$$? $a !$ %/%i %$ %" %s%H $NMxMQ%Q%?!< %s$K 1~ $8 $F%-%c %C %7%e$r 9T $& I,MW $,$"$k!% $= $3$GK\9F $G$O0\F0 %(!< %8%’ %s %H $N ?6 $k Iq$$ $K @h FI $_ $H %/%i %$%"%s%H $N%V %C%/ %^ !< %/ !$MW5a$9 $k URL $r 65;U ?. 9f$H $7 $? %9%1 !<%i %V %k $J WWW %5!< %S %9 $rDs0F$9$k !% <B Au$K $O W eb %5 !< %P >e$G HTML %j%s %/ 2r @O $r 9T $& W eb %5 !< %P %( !< %8 %’%s %H $H !$@h FI $_ $r 9T $& Prefetch %(!< %8%’ %s %H !$ %/ %i %$ %" %s %H$N65;U?.9f $r <hF@$9$k Client %( !< %8%’%s %H $r ;HMQ$9$k!% 4.1 =hM}<j=g 3F %(!< %8 %’ %s %H$O0J2< $N<j =g $G=h M} $r9T$& ( ?^ 5) !% <B Au $O ?^ 1 $H F1 MM $K Squid $K 5! G= $r IU 2C $9 $k 7A $G 9T $C $?!% W eb %5!< %P %(!< %8 %’ %s %H$K$O%5 !< %P>e $K$" $k HTML $N %j %s %/$r2r@O$9$k5!G=!$ Prefetc h %(!< %8 %’%s %H $K $O Squid %5 !< %P $N ?F %5 !< %P C5 :w 5! G= !$ Client %(!< %8%’ %s %H$K$O%/ %i %$ %" %s %H$N %V %C%/ %^ !< %/$HMW5a$9$k URL $r <hF@$9$k5!G=$r<BAu $7 $? !%

?^ 5 %7 %9%F%‘9=@. 1. Clien t %( !<%8 %’ %s %H $O %/ %i %$%"%s %H $N MW 5a$r W eb %5 !< %P %( !<%8 %’ %s%H $K Ld $$ 9g$o $; $k !%1~ Ez $, L5$1 $l$P Prefetch %( !<%8 %’ %s%H $X D> @\ @h FI $_=hM}$r0MMj$9$k!% 2. W eb %5 !< %P %( !< %8 %’ %s %H $O W eb %5 !< %P >e $N HTML J8 =q$N %j %s %/$N @hFI$_$H =E J# $7 $? %j %s %/ $N8!:w $r9T $$!$ %j %s %/>pJs %G !<%? %Y!<%9 $N:n @. $H99?7 $r9T$& !% Clien t %(!< %8%’ %s %H$+$iLd$$ 9g $o$; $,$" $l $P !$ Clien t %(!< %8 %’ %s %H $N;XDj $9 $k Proxy %5 !<%P %( !<%8 %’%s%H $K @h FI $_ $9 $k %j %s %/>pJs$rDLCN$9$k!% 3. Prefetc h %( !<%8 %’ %s%H $O <h F@ $7 $? %j%s %/ >p Js $r$b$H $K @hFI$_=hM}$r9T $& !% 4.2 9M;! <B Au $7 $?%7 %9 %F%‘ $O=>Mh$N@h FI $_ $HHf3S $7 $F !$ 0J 2<$NMxE@ $, 5s $2 $i$l $k !% 1. => Mh$N @h FI$_$K Hf $Y !$ W eb %5 !<%P %( !<%8 %’ %s %H$, %j %s %/ $N@hFI $_ $H=EJ# $9$k%j %s %/ $N8!:w $r 9T$& $N $G!$ @h FI $_=hM} $NJ,;6 $H%j%/ %(%9 %H $N=E J# $, :o8:$G$-$k!% 2. W eb %5 !<%P B&$G ;q 8;$N ;2 >H $5$l $k IQ EY$r 4F ;k $9 $k $3$H $G!$ Prefetc h %(!< %8 %’ %s %H$K%R %C %H $9 $k3NN( $N9b$$ %j %s %/>pJs$rEO$9$3$H $, 2DG=!% 3. W eb %5 !<%P %( !<%8 %’ %s%H $, Prefetch %( !<%8 %’ %s %H$N>pJs $rJ] ;} $9 $k $3 $H $G!$ W eb %5!< %P>e $N HTML J8=q $KJQ99 $,$"$C $?>l9g $K $O W eb %(!< %8 %’ %s %H$, Prefetch %(!< %8 %’ %s %H$KJQ99 %G!<%? $r@h FI $_ $5 $;$k $3 $H $G W eb %5!< %PB& $+ $i%- %c %C %7%e$N %V %m !< %I %-%c %9 %H$, 2DG=!% 4. Clien t %( !<%8 %’%s%H $, %V %i %& %6 $N%V %C %/ %^ !< %/$r 4F ;k $9 $k $3 $H $G !$Mx MQ %Q %? !<%s $K 1~ $8 $F %-%c %C %7%e$N J,;6 $, 9T $( $k!% 5 $3$l$+$i$N 2]Bj :# 2s$O %9%1 !< %i%V %k $J WWW %5 !<%S %9$H$7 $F !$ @h FI$_ $H 65 ;U ?. 9f$r :N MQ $7 $? 0\ F0%( !<%8 %’%s%H 4V DL?. $H!$ $=$N=hM}<j =g $rDs0F $7 <BAu $r9T$C $?!% $7$+ $7 3F%( !<%8 %’ %s%H $K $O 4p K\ E* $J 5! G= $N $_$G !$B? $/ $N %f !< %6$, Mx MQ $9 $k >l 9g$K $O 5! G=$N 3H D%$, I, MW$G $" $k!% 5.1 MxMQ%Q%?!< %s$N M-8z3hMQ Mx MQ $9 $k %f !< %6 $N ?t$, A} 2C $9 $k $H MM !9 $J Mx MQ %Q %? !< %s$N=P 8= $,M=B, $5 $l$k!% <B Au $7$? Prefetch %(!< %8 %’ %s %H$O Squid %5!<%P$NMFNL $r 8+ $F%-%c %C %7%e$N J]B8@h $r7hDj $7 $F$$$k!% $3 $l$K 2C $(%/%i%$ %" %s %H $N MxMQ%Q%?!< %s$d%-%c %C %7%e %G !<%?$N Bg$-$5 $r$b$H $K @hFI$_$9$k %-%c %C %7%e$NJ]B8@h $, 7hDj $G$- $l $P !$ $h $j 8zN($NNI$$%-%c %C %7%e$N J,;6 $, 4|BT $G$- $k!% $^$? Clien t %(!< %8 %’ %s %H$N65;U?. 9f $H $7 $F !$ %f!< %6$KI= <($5 $l$F $$ $k HTML $K 4^$^$l $k %j %s %/$r@h FI$_$9$k<jK!$b9M$( $i$l $k!% 5.2 %(!< %8 %’ %s %H $N %$ %s%F%j %8 %’ %s %9 %(!< %8%’ %s %H 4V$N>p Js8r 49 $O8zN(NI$/ 9T $o$J $1 $l $P $J$i$J $$ !%0l$D$N <jK!$H $7 $F ;2>H$5 $l $k URL $K ;2>H2s?t $@ $1$G$O$J$/ !$ ;2>H $5 $l$?;~4V$b9MN8 $7 $F =E$_ CM$r @_ Dj$9 $k J} K!$b $" $k !% $3 $N J} K!$@ $H W eb %5 !< %P %( !<%8 %’ %s%H $O Prefetch %( !<%8 %’%s%H $X Aw $k%j %s %/>p Js $KM%@h=g0L $r$D $1$F8zN( $NNI $$@h FI $_ $, 2DG= $K$J $k!% F1 MM$K Client %( !<%8 %’ %s%H $O%V %C %/ %^ !< %/ $N Mx MQ $r4F;k $7 !$ F1MM $J=E$_CM $rIU $1 $l $P MxMQ%Q %?!< %s $K 1~ $8 $F @hFI$_$9$k3,AX$N?<$5$r7hDj $G$- $k!% ;29MJ88% [ 1 ] \IBM Aglets Homepage" !$ http://www.trl.ibm.co.jp/aglets/ !% [ 2 ] \Aglets Softw are Dev elopmen t Kit" !$F| K\ %" %$ !& %S !<!&%(%‘El5~4pAC8&5f=j!$ 1998 !% [ 3 ] CNG0 8-0l!$ \In ternet $K $*$1$kBg5,LO>pJsDs6!$H>pJs <hF@$N9bB.2=$K4X$9$k8&5f " !$ 1998 !% [ 4 ] \ N05eBg3XAm9g>pJs=hM}%; %s %?!< " !$ http://www.cc.u-ryukyu.ac.jp/ !% [ 5 ] \Op en System Netw ork" !$ http://www.osn.u-ryukyu.ac.jp/ !% [ 6 ] \Squid Internet Ob ject Cache" !$ http://www.meisei-u.ac.jp/mirror/squid/ !%