J,;67? WWW %m%\%C%H$K$h$k WWW >pJs<}=8 ;3L>Aa?M y 1 , EDB<7r?M y 2 , 2OLn9@G7 y 3 , 550fAo y 3 , 86ED>;5* y 4 , @>B<1Q<y y 5 , @u0fM&IW y 6 , FoK\GnG7 y 7 , <DEDM[0l y 8 , B<2,MN0l y 9 y 1 EE;R5;=QAm9g8&5f=j >pJs%"!<%/%F%/%A%cIt ") 305-8568 0q>k8)$D$/$P;TG_1‘ 1-1-4 T el:0298-54-5955, E-Mail:yamana@etl.go.jp y 2 F|K\ IBM El5~4pAC8&5f=j!$ y 3 5~ETBg3XBg3X1! 9)3X8&5f2J!$ y 4 El5~Bg3XBg3X1! Am9gJ82=8&5f2J y 5 %7%c!<%W ( 3t ) 5;=QK\It!$ y 6 Bg:eI\N)Bg3X 9)3XIt!$ y 7 7DXf5A=NBg3X 4D6->pJs3XIt y 8 KLN&@hC<2J3X5;=QBg3X1!Bg3X >pJs2J3X8&5f2J!$ y 9 Aa0pEDBg3X M}9)3XIt $"$i$^$7 WWW $N 5^ B. $J Ia 5Z $K H< $$!" %$ %s %?!< %M%C %H >e $K $O!" 8= :_ 200 K| Bf $r 1[ $( $k WWW %5!< %P $, B8 :_ $9 $k!#$3$l$i$N WWW %5!<%P$+$iH/ ?.$5$l$k>p Js$r8!:w$9$k $?$a$K$O!"$3$l $i$N>pJs$r <}=8$7%G!<%?%Y!< %9$r 9= C[ $9 $k I, MW $, $" $k!# $= $3 $G!" K\ 9F $G $O!" WWW %5!< %P >e $N %G!< %? $r 9b B. $K <} =8 $9 $k <j K! $H $7 $F!" J, ;6 7? WWW %m %\%C %H $rDs 0F $9 $k!# 8=:_!" 9q Fb $N 8 8D =j$K J, ;6 7? WWW %m %\%C %H$r @_ CV $7<B 83 $r 9T$C$F $* $j!" :G =* E*$K $O!" F| K\9q Fb $N WWW %5!< %P >e$K $" $k %G!<%? $r 24 ;~4V 0J Fb $K<} =8 $9 $k$3 $H $r L\I8 $H $7 $F$$ $k!# M= Hw I>2A$N 7k2L!" 4 $D $N WWW %m%\%C %H$rMQ$$ $k$3$H $K$h$j!" 1 $D$N WWW %m%\%C %H$rMQ $$$?>l 9g$KHf3S $7!" 5.8 !A 9.7 G\$N B. EY 8~>e $, F@ $i$l $k $3 $H$r 3N G’$7 $?!# $^ $?!" n Bf $NJ, ;6 7? WWW %m %\%C %H$r MQ $$ $k$3 $H $K $h $j!":GBg (2 : 8 � n ) G\DxEY$NB.EY8~>e$,4|BT$G$-$k$3$H$,$o$+$C$?!# WWW Information Collection with Distributed WWW Rob ots Hay ato Y AMANA y 1 , Kent T AMURA y 2 , Hiroyuki KA W ANO y 3 , Satoshi KAMEI y 3 , Masanori HARADA y 4 , Hideki NISHIMURA y 5 , Isao ASAI y 6 , Hiroyuki KUSUMOTO y 7 , Y oic hi SHINOD A y 8 , Y oic hi MURAOKA y 9 y 1 Electrotechnical Lab oratory , Computer Science Div. 1-1-4 Umezono Tsukuba-city , Ibaraki-pref, 305-8568 T el:0298-54-5955, E-Mail:yamana@etl.go.jp y 2 IBM T oky o Researc h Lab oratory , y 3 Kyoto Universit y , y 4 Universit y of T oky o, y 5 Sharp Corp oration, y 6 Osak a Prefecture Universit y , y 7 Keio Universit y , y 8 Japan Adv anced Institute of Science and T ec hnology , y 9 W aseda Universit y Abstract Currently , the num b er of W orld-Wide W eb serv ers b ecomes o v er t w o millions b ecause of the rapid spred of WWW. The do cumen ts on the WWW serv ers m ust b e collected to make a database to search them. In this pap er, w e prop ose distributed WWW rob ots to collect the do cumen ts quic kly . Our �nal goal is to collect all of the do cumen ts on the WWW in Japan within one day . Curren tly , eight distributed WWW Rob ots are running in Japan. The exp erimental results show that w e are able to gain 5.8 to 9.7 times sp eedup when four distributed WWW rob ots are placed at di�eren t places in comparison with when only one WWW rob ot is used. W e also exp ects that w e are able to gain ab out (2 : 8 � n ) times sp eedup at most when w e use n WWW rob ots to collect the do cumen ts. 1

1 $^$($,$- K\ 9F $G$O!" J# ?t$N WWW(W orld Wide W eb) %m %\%C %H $r 6( D4 F0 :n $5 $; $k $3 $H $K $h $j!" WWW %5!< %P >e $N %G!< %? $r 9b B. $K <} =8 $9 $k J, ;6 7? WWW %m %\%C%H $r Ds0F $9 $k$H 6& $K!"$3 $l $^$G $N <B83 7k2L $K $D $$$FJs9p$9$k!# WWW $O!" Mosaic $, 3+ H/ $5 $l $F 0J Mh!" %$ %s %?!< %M%C %H >e $G $N >p Js Ds 6! 5Z $S >p Js <} =8 $N <j CJ $H $7 $F @$ 3& Cf $G Mx MQ $5 $l $F $$ $k!# $7 $+ $7!" WWW <+ BN $O!" J# ?t $N WWW %5!< %P $+ $i FC Dj $N >p Js $r 8! :w $9 $k %W %m %H %3 %k $r ;} $? $J $$ $? $a!" WWW >e $N %G!< %? $r BP >] $H $7 $? 8! :w $r 9T $& $? $a $K $O!" 4{ B8 $N WWW %"!< %- %F %/ %A%c >e $G 8! :w %7 %9 %F %‘ $r 9= C[ $7 $J $1 $l $P $J $i $J $$!# $3 $N $h $& $J %7 %9 %F %‘ $N Be I= Nc $H $7 $F!" AltaVista [1] $d HotBot [2] Ey $, 5s $2 $i $l $k!# $3 $l $i $O!" HTTP %/ %i %$ %" %s %H $N 0l <o $G $" $k WWW %m %\%C %H [3] $H 8F $P $l $k %= %U %H %&%’ %" $r MQ $$ $F WWW %5!< %P >e $N %G!< %? $r <} =8 $7!" <} =8 $7 $? %G!< %? $K BP $9 $k 8! :w $r Ds 6! $7 $F $$ $k!# WWW %m %\%C %H $O!" <!!9 $H WWW %5!< %P $K %" %/ %; %9 $7!" HTML %U%! %$ %k $r <+ F0 E* $K <h F@ $9 $k!# $= $7 $F!" <} =8 $7 $? HTML %U%! %$ %k $K =q $+ $l $? %j %s %/ $r C) $j!" JL $N WWW %Z!< %8 $r <h F@ $9 $k $H $$ $& 0l O" $N F0 :n $r 7+ $j JV $9 $3 $H $K $h $j!" WWW >e $N %G!< %? $r <} =8 $7 $F$$$k!# 8= :_ $N WWW %m %\%C %H $O!" AltaVista $d Hot- Bot $r $O $8 $a$H $9 $k3F!9 $N 8!:w %7 %9%F %‘ $, 8DJL $K F0 $+ $7 $F $* $j!" @$ 3& Cf $K Ls 160 $N WWW %m %\%C %H $, B8 :_ $9 $k [4] !# $= $7 $F!" 0l $D $N WWW %5!< %P $K BP $7 $F ?t == $N WWW %m %\%C %H $, K, $l $F $$ $k $N $, 8= >u $G $" $k!# $3 $N $h $& $J >u 67 $O!" %M%C %H %o!< %/ %H %i %U%#%C %/ 5Z $S WWW %5!< %P $K M? $( $k Ii 2Y $N A} Bg $r $b $? $i $7 $F $$ $k!# $^ $?!" WWW %5!< %P ?t $O!" ;X ?t 4X ?t E* $K A} Bg $7 $F $* $j (1998 G/ 3 7n 8= :_ Ls 208 K| Bf [5]) !" WWW %m %\%C %H $G $N <} =8 ;~ 4V $b ;X ?t 4X ?t E*$K A}Bg $7$F $$$k!# Nc$( $P!" AltaVista $G $"$k %5%$ %H$r8!:w$7$?$H$3 $m!" 96 G/ 7 7n 16 F|:n@.$N%Z!<%8 $,%$%s%G%C%/%92=$5 $l$?$N$O 98 G/ 1 7n 27 F|$G$"$C $?!#$3 $N $h$& $K!" :G?7 >p Js$K BP $9$k 8! :w$, :$Fq $J >u 67$H$J$C$F$-$F$$$k!# $3 $N $h $& $J Ld Bj $r 2r 7h $9 $k J} K! $H $7 $F!" $3 $l $^ $G $K!" Harvest [6] $, Ds 0F $5 $l $F $$ $k!# Harvest $G $O!" Gatherer $H 8F $V WWW %m %\%C %H $r %M%C %H %o!< %/>e $N J#?t 8D=j $K G[CV $7J, ;6 <}=8 $r $9$k $3$H $, $G $- $k!# $^ $?!" Broker $H 8F $V %$ %s %? %U%’!< %9 $r MQ $$ $k $3 $H $K $h $j!" J# ?t $N Gatherer $, <} =8 $7 $? %G!< %? $KBP $9 $k8! :w $r2D G= $H$7 $F$$ $k!# $7$+ $7!" J,;6 <} =8 ;~ $N WWW %5!< %P $N 3d $j Ev $F $O!" @E E* $K $7 $+ @_ Dj $9$k $3 $H$, $G$- $:!" J,;6 $r<+ F0 E*$K 9T $&$? $a$N ;E AH$_$r;}$?$J$$!# $3 $l $K BP $7 $F K\ O@ J8 $G $O!" J# ?t $N WWW %m %\%C %H $,!" 8_ $$ $K =E J# $7 $J $$ WWW %5!< %P $N %G!< %? $r 6( D4 $7 $F C; ;~ 4V $G <} =8 $9 $k $? $a $N J, ;6 7? WWW %m %\%C %H $r Ds 0F $9 $k!# K\ O@ J8 $G Ds 0F $9 $k J, ;6 7? WWW %m %\%C %H $O!" C4 Ev $9 $k WWW %5!< %P $r <+ F0 E* $K 7h Dj $9 $k 5! G= $r ;} $A!" F0 E* $K WWW %5!< %P $NC4Ev$rJQ99$9$k$3$H$,$G$-$k!# 0J 2< $G $O!" => Mh $N WWW %m %\%C %H $N Ld Bj $r <( $9 $H 6& $K!" J, ;6 7? WWW %m %\%C %H $r Ds 0F $7!" F| K\ 9q Fb $N WWW %5!< %P $r BP >] $K 8 8D =j $G J, ;6 <} =8 $r 9T$C$F$$$k>u67$K$D$$$FJs9p$9$k!# 2 =>Mh$N WWW %m%\%C%H$NLdBj WWW %m%\%C%H$O!"<!$N$h$&$JLdBj$r;}$D!# 1 %M%C%H%o!<%/$H WWW %5!<%P$NIi2YLdBj 8= :_$N WWW %m%\%C %H $O!" 8! :w%7 %9 %F %‘ Kh$K JL!9 $KF0 :n $7 $F $$ $k $?$a!" 0l $D $N WWW %5!< %P $K BP $7 $F ?t == $N WWW %m %\%C %H $, K, $l $F $$ $k!#$3 $N $h $&$J B? ?t $N WWW %m %\%C %H $K$h $k F10l WWW %5!< %P $X$N %" %/ %; %9 $O!" %M%C%H %o!< %/5Z $S WWW %5!< %P $K Bg $-$J Ii 2Y $r M?$( $F$$$k!# 2 WWW %Z!<%8<hF@;~4VA}Bg$NLdBj WWW %5!< %P ?t $O!" ?^ 1 $K <( $9 $h $& $K ;X ?t 4X ?tE*$KA} Bg$7$F$*$j!" A4$F$N%G!< %?$r0l%v=j$K <} =8 $7 8! :w %7 %9 %F %‘ $r Ds 6! $9 $k $3 $H $O!" :$ Fq $K $J $j $D $D $" $k!# <B :] $K!" 1996 G/ $N =) 0J 9_!" >& MQ8! :w %7 %9 %F %‘$N <} =8 URL ?t $N A} 2C $, F_ 2= $7!" 8= :_ $O Ls 8,000 K| URL $G F, BG $A $K $J$C $F $$ $k [7] !# $3 $l $O!" WWW %m %\%C %H $r F0 :n $5 $;$k%[%9 %H5Z$S2s@~ MFNL$,%\%H %k%M%C%/$K$J$C $F$$$k$? $a$G$"$k!#Nc $($P!"Aa0pED Bg3X$G3+H/ $7 $? 8! :w %7 %9 %F %‘ !V@i N$ 4c [8] !W $N WWW %m %\%C %H $O!" 50 K| %Z!< %8 $N <} =8 $K Ls 1 %v 7n $r MW $7$F$$$k!# 2

?^ 1: %$ %s %?!<%M%C %H $K @\ B3$5 $l $k %3 %s%T%e!< %? Bf ?t $H WWW %5!< %P Bf ?t $N ?d 0\ ( [5] [9] $N %G!< %? $K 4p$E$-:n@. ) 3 :G?7>pJs$NLVMe@-7gG!LdBj WWW %Z!< %8 $O IQ HK $K 99 ?7 $5 $l $k $? $a!" :G ?7 >p Js $K BP$9 $k 8! :w$r <B 8= $9$k $K $O!" WWW %m %\%C %H$G:FEY<} =8$7$F!"8!:w %7%9%F%‘$N :w0z$r :n $j D> $9 I, MW $, $" $k!# $7 $+ $7!" 8= :_ $N WWW $O!" %5!< %P B& $+ $i %Z!< %8 $N 99 ?7 $r %/ %i %$ %" %s %H $K CN $i $;$k 5! G= $r $b$? $:!" WWW %m%\%C %H $,!" 0l$D0l$D$N %Z!<%8$K%"%/ %;%9$7$F$_ $k$^$G $O!" 99 ?7 $5 $l $F $$ $k $+ $I $& $+ $, J, $+ $i $J $$!# $3 $N $? $a!" >o $K :G ?7 $N %G!< %? $r 8! :w BP >] $H $9 $k $K $O!" 4{ $K <} =8 $5 $l $? %Z!< %8 $K $D $$ $F!" 99 ?7 %A%’%C%/$rIQ HK$K9T$o$J $1$l$P$J$i $J$$!#Nc $( $P!" Infoseek [10] $G $O!" 4{ $K <} =8 $7 $? %Z!< %8 $K BP $7 $F!" 1 %v 7n 8e $K 99 ?7 %A%’%C %/ $r 9T $$!" 3: Ev %Z!< %8 $, 99 ?7 $5 $l $F $$ $l $P!" <! $O 2 =5 4V 8e $K99?7%A%’%C %/$r$9$k$H $$$C$?$h$& $K!"99?7 %A%’%C %/4V3V$r <+F0E*$KJQ $($kJ}<0$r $H$C$F$$ $k$,!":,K\E*$J2r7h:v$G$O$J$$!# 3 J,;67? WWW %m%\%C%H A0 @a $G 5s $2 $? Ld Bj E@ $r 2r 7h $9 $k $? $a!" J# ?t $N WWW %m %\%C %H $r 6( D4 F0 :n $5 $;!" 8_ $$ $K =E J# $7 $J $$ WWW %5!< %P $N %G!< %? $r <} =8 $9 $k $3 $H $K $h $j!" WWW %G!< %? $N LV Me E* $J <} =8 $r 9b B. $K 9T $&!# $5 $i $K!" WWW %m %\%C %H $r F0 :n $5 $; $F $$ $k B? $/ $N %5 %$ %H $H 6( D4 $9 $k $3 $H $K $h $j!" 8= :_ $N $h $& $K ?t == $N WWW %m %\%C %H $, F1 0l $N WWW %5!< %P $r K, $l $k $3$H$N$J$$$h$&$K$9$k$3$H$rL\;X$9!# J, ;6 7? WWW %m %\%C %H $O!" ?^ 2 $K <( $9 $h $& $K!" A4 BN $r 4I M} $9 $k Public Rob ot Serv er Man- ager(PRSM) $H 8D!9 $N WWW %m %\%C %H $G $" $k Public Rob ot Server(PRS) $+ $i 9= @. $5 $l $k!# PRSM $O!" PRS $K BP $7 $F C4 Ev WWW %5!< %P $N J, G[ $d!" 3F WWW %5!< %P $H PRS 4V $H $N 5w N% 7W B, $r ;X <( $9 $k!# 0l J}!" PRS $G ?7 5, $K H/ 8+ $5 $l $? WWW %5!< %P $d 5w N% 7W B, $N 7k 2L $O!" PRSM $K Aw $i $l $k!# $3 $N $h $& $K $7 $F!" PRS $O PRSM $+ $i $N ;X <( $K 4p $E $- 3F!9 8_ $$ $K =E J# $7 $J $$ WWW %5!< %P $rC4Ev$7 WWW %G!<%?$r<}=8$9$k [11] !# <} =8 $5 $l $? %G!< %? $O!" :G =* E* $K ?^ Cf $N Searc h Service Serv er $K :F G[ I[ $9 $k $3 $H $K $h $j!" 8! :w %5!< %S %9 $N $? $a $N %$ %s %G%C %/ %9 :n @. $r 9T $&!# 8= :_ $N HTTP/1.1 =‘ 5r $N %5!< %P $O!" 1 2s $N @\ B3 $G J# ?t $N %G!< %? $r E> Aw $9 $k Keep-Aliv e 5! G= $r ;}$C $F $$ $k $,!" J#?t $N %G!<%? $r $^$H $a $FE> Aw$9 $k 5!G= $O ;}$? $J $$!# $3 $N $? $a!" 3F PRS $G <} =8 $7 $? %G!< %? $r Search Service Serv er $K:F G[I[$9 $k:]$N %*!<%P%X%C %I$r>. $5 $/ $9 $k $? $a!" J# ?t $N %G!< %? $r 1 2s $N @\ B3 $G $^ $H $a $F 05 =L (Info-zip $r Mx MQ ) $7 $F Aw $k 5! G=!" 5Z $S!" Search Service Serv er $+ $i $N MW 5a $K 1~ $8 $F %G!< %? Cf $N I, MW $J It J, $N $_ ( Nc :URL $d 99 ?7 F| ;~ $N ;X Dj $K $h$k;XDj ) $rAw$k5!G=$r PRS $K;}$?$;$k!# J, ;6 7? WWW %m %\%C %H $K $* $$ $F $O!" PRS $H WWW %5!< %P 4V $N %G!< %? E> Aw B. EY $,!" A4 BN $N <} =8 ;~ 4V $r 7h Dj $9 $k Bg $- $J MW 0x $H $J $k!# $3 $N $? $a!" PRS $N J, C4 $G $O!" 0J 2< $K <( $9 $h $& $K!" PRS $H WWW %5!< %P 4V $N %5 %$ %H 4V 5w N% $r 9M N8 $7 $? J, ;6 $r 9T$&!# ?^ 2: J,;67? WWW %m%\%C%H$N9=@. 1 %b%G%k5Z$S%3%9%HDj5A [12] ?^ 2 $K <( $9 %b %G %k $r MQ $$ PRS( R j ) $, WWW 3

%5!< %P ( S i ) $N %G!< %? $r <} =8 $9 $k <} =8 %3 %9 %H!" 5Z $S!" PRS( R j ) $, Searc h Service Server ( L k ) $X %G!< %? $r :F G[ I[ $9 $k :F G[ I[ %3 %9 %H $r Dj 5A $9 $k!# $3 $l $i $N %3 %9 %H $O!" S i $N %I %-%e %a %s %H NL $r w i $H $9 $k $H!" w i $H %5 %$ %H 4V 5w N% ( t ( S i ; R j )) $H $N @Q $H $7 $F Dj 5A $G $- $k!# $7 $? $,$C $F!" WWW %5!< %P S i $N %I %-%e %a %s %H $r PRS R j $, <h F@ $9 $k >l 9g!" H/ @8 $9 $k <} =8 %3 %9 %H $O!" w i t ( S i ; R j ) $H $J $k!# $^ $?!" PRS R j $G <} =8 $7 $? WWW %5!< %P S i $N %G!< %? $r Search Service Server L k $X:FG[I[$9$k%3%9%H $O!" :F G[I[ ;~ $N%G!< %?05 =L N($r K $H$9 $k$H!" K w i t ( R j ; L k ) $H$J$k!# 2 %M%C%H%o!<%/Ii2Y$HJ,;6<}=8;~4V [12] A4 WWW %G!< %? ( S i ( i = 1 ::n )) $r PRS ( R j ( j = 1 ::m )) $G <} =8 $7!" Search Service Server( L k ( k = 1 ::l )) $XA4 <}=8 %G!<%? $r:F G[I[ $9 $k:]$KI,MW $J<}=8%3%9%H $H:FG[I[%3 %9%H$NAm OB$O!"3F PRS R j $NC4Ev$9$k WWW %5!<%P72 $r=89g V j $GI=$9$H!" m X j =1 X S i 2f V j g f w i � t ( S i ; R j ) + K � w i � l X k =1 t ( R j ; L k ) g (3.1) $H $J$k!#$3$l $O%M%C%H%o!<%/ $KM?$($kAm Ii2Y$r <( $7 $F $$ $k!# $^ $?!" J# ?t $N PRS $N Fb!" N’ B. $H $J $k PRS $, A4 BN $N <B 9T ;~ 4V $r 7h Dj $9 $k $? $a!" J, ;6 <} =8 ;~ 4V $O!" 0J 2< $N <0 $G I= $9 $3 $H $, $G $- $k!# max j =1 ;::: ;m � X S i 2f V j g f w i � t ( S i ; R j ) + K � w i � l X k =1 t ( R j ; L k ) g � (3.2) 3 %M%C %H %o!< %/ Ii 2Y 5Z $S J, ;6 <} =8 ;~ 4V $N :G >. 2= [12] J, ;6 <} =8 ;~ 4V $r :G >. 2= $9 $k $? $a $K!" $^ $:!" <0 (3.1) $N %M%C %H %o!< %/ Ii 2Y $r :G >. $K $9 $k V j ( j = 1 ::m ) $rM?$($k%"%k%4%j%:%‘ ( %"%k%4%j %: %‘ 1 ) $r 9M $(!" <! $K J, ;6 <} =8 ;~ 4V $r :G >. 2= $9 $k%"%k%4%j%:%‘ ( %"%k%4%j%:%‘ 2 ) $r9M$($k!# A) M_D%$jK! ( gr e e dy metho d ) { %"%k%4%j%:%‘ 1 <0 (3.1) $N :G >. 2= $r 9T $& J, 3d $O!" M_ D% $j K! $r MQ $$$k$3$H$G!"87L)2r$rF@$k$3$H$,$G$-$k!# 1. %5%$%H S i $rA*Br!# 2. $9$Y$F$N R j $K$D$$$F<}=8%3%9%H$H :FG[I[%3%9%H$r7W;;$7!"$3$l$i$NOB$, :G>.$H$J$k j $r7hDj!# 3. =89g V j $K S i $r2C$($k!# 4. 1,2,3 $r$9$Y$F$N i $K$D$$$F7+$jJV$9!# 5. V j ( j = 1 ; : : : ; m ) $r=PNO!# B) 6a;w2rF3=PK! { %"%k%4%j%:%‘ 2 %" %k %4 %j %: %‘ 1 $K $h $k J, 3d 8e!" N’ B. $H $J $k PRS $X $N Ii 2Y $r B> $X J, ;6 $9 $k!# $3 $N :]!" !V%3 %9 %H $, :G $b Bg $- $$ PRS $N J, C4 $r 8: $i $7!W!" !V$=$NJQ99 $K$h$kA4BN$N %3%9%H$NA} 2C$,:G$b>/ $J $/ $J $k!W $h $& $K J, C4 $r JQ 99 $7 <0 (3.2) $r :G >. 2=$9$k$?$a$N6a;w2r$rF@$k!# 1. %"%k%4%j%:%‘#1$r<B9T!# 2. <}=8%3%9%H$H:FG[I[%3%9%H$NOB$,:G$b Bg$-$$ PRS $rA*Br!# 3. 2 $N PRS $,J,C4$7$F$$$k WWW %5!<%P$N$&$A!"B>$N PRS $X0\F0$7$? :]!"A4BN$N9g7W%3%9%H ( <0 (3.1)) $NA}2C$,:G$b>/$J$$ WWW %5!<%P$r A*Br$7$F0\F0!# 4. =i4|>uBV$G!"<}=8%3%9%H$H:FG[I[ %3%9%H$NOB$,:G>.$@$C$? PRS $N%3%9%H $,:GBg$K$J$k$^$G 2,3 $r7+$jJV$9!# 5. V j ( j = 1 ; : : : ; m ) $r=PNO!# 4 J, ;6 7? WWW %m %\%C %H $r MQ $$ $? WWW >pJs<}=8<B83 3 @a $G =R $Y $? J, ;6 7? WWW %m %\%C %H $r <B Au $7 <B 83$7$?7k2L$r0J2<$K<($9!# 4.1 %5%$%H4V5wN% t ( S i ; R j ) $N7hDj %5%$%H4V5wN% t ( S i ; R j ) $H$7$F!" ping $,MxMQ2DG= $+$I$&$+$rD4$Y$k$?$a0J2<$N<B83$r9T$C$?!# 4

4.1.1 ping :G>.1~Ez;~4V$H HTTP E>Aw;~4V ping $N 1~ Ez ;~ 4V $N :G >. CM $H HTTP E> Aw ;~ 4V $H $N 4V $N Aj 4X 4X 78 $r D4 $Y $k <B 83 $r 9T$C $?!# 5~ Bg ( ky oto-u.ac.jp ) !" Aa Bg ( w aseda.ac.jp ) !" El Bg (u-tokyo.ac.jp) $N %[ %9 %H $+ $i!" B> $N 3 $D $N WWW %5!< %P ( www.win.or.jp, www.crl.go.jp, www.k agoshima-u.ac.jp) $K BP $7!" 1996 G/ 11 7n Bh 5 =5$NJ?F|8aA0 3 ;~:"$K0J2<$NB,Dj$r9T$C$? [11] !# � B,Dj9‘L\ { ping :G>. 1~Ez;~ 4V ( 1032 b yte %Q%1%C %H 10 8D$N:G>.CM ) $+$i5a$a$?E>AwB.EY { HTTP $K $h $j 50 %Z!< %8 $r E> Aw $7 $? :] $N J?6QE>AwB.EY ?^ 3: ping $N :G>.1~ Ez;~4V $+$i5a $a$?%G!< %?E>Aw B. EY$H HTTP E>AwB.EY$H$NAj4X4X78 B, Dj7k 2L$r?^ 3 $K<( $9!#?^ 3 $K<( $9$h$& $K ping :G >. 1~ Ez ;~ 4V $+ $i 5a $a $? %G!< %? E> Aw B. EY $H HTTP $K $h $k J? 6Q E> Aw B. EY $N 4V $K Aj 4X 4X 78 ( Hf Nc ) $, $" $k $3 $H $, $o $+ $k!# $D $^ $j!" ping :G >. 1~ Ez ;~ 4V $H HTTP E>Aw ;~ 4V$N 4V$K Hf Nc4X 78 $,@. N)$9 $k $3$H $r <($9!# $J $*!" ping 1~ Ez ;~ 4V $N J? 6Q CM $r MQ $$ $: $K :G >. CM $r MQ $$$? $N $O!";~ 4V5Z $S MKF| $K $h$k JQF0 $, :G$b >. $5$$ $+ $i$G$"$k!# 4.1.2 HTTP E>AwB.EY$NM=B, 4.1.1 $+ $i!" ping :G >. 1~ Ez ;~ 4V $H HTTP E> Aw B. EY$N 4V $K$[ $\ HfNc 4X 78$, @. N)$9 $k $3$H $,$o $+$C $?!# $3$N 4X 78$r MQ$$ $FE> Aw B.EY $rM= B, $9$k <jK! $K $D$$ $F 8!F$$9$k!# 1998 G/ 3 7n 17 F|8a A0 2 ;~ !A8a A0 9 ;~$K $+ $1$F!" EE Am 8& (etl.go.jp) $+ $i!" (A)www.japic.or.jp !" (B)www.crl.go.jp !" (C)www.miti.go.jp !" (D)www.k agoshima-u.ac.jp $N 4 $D $N WWW %5!<%P$KBP$7$F0J2<$NB,Dj$r9T$C$?!# � B,Dj9‘L\ { ping 1~ Ez ;~ 4V ( 64/1024/2048 byte %Q %1%C%H 10 8D$N:G>.CM ) { HTTP $K$h$j 100 %Z!<%8$rE>Aw $7$?:]$N E>Aw;~4V I= 1 $K %Q %1%C %H %5 %$ %: $r 64 / 1024 / 2048 byte $H JQ 2= $5 $; $? ;~ $N ping :G >. 1~ Ez ;~ 4V $H!" $3 $l $i $N ping :G >. 1~ Ez ;~ 4V $N 4X 78 $+ $i 7W ;; $K $h$C $F 5a $a $? EE Am 8&$H (A) !A (D) 4V $N 1}I| Latency $H1} I| Latency $r 0 $H 2> Dj $7 $? :] $N :G Bg Throughput $r <( $9!# $^ $?!" I= 2 $K HTTP $K $h $j E> Aw $5 $l $? %U%! %$ %k ?t!" E> Aw ;~ 4V!" Am %I %-%e %a %s %H NL $r <( $9!# $J $*!"E>Aw;~$K%(%i!<$H$J$C$?%U%!%$%k$O=|30$7$?!# I= 1: ping :G>.1~Ez;~4V , Latency , Throughput ping :G>.1~Ez;~4V 1}I| :GBg WWW (pac k et size[b yte]) Late Through Server 64 1024 2048 ncy put [ms] [ms] [ms] [ms] [b yte/s] (A) 20 40 55 17.7 54,949 (B) 18 45 61 15.2 44,716 (C) 29 57 74 26.1 42,729 (D) 75 103 117 72.3 45,773 I= 2: HTTP $G$NE> Aw%U%!%$%k ?t!"J?6Q%5 %$%:!"%I %-%e%a%s%HNL!"E>Aw;~4V WWW %U%!%$ J?6Q %I%-%e%a E>Aw Serv er %k?t %5%$%: %s%HNL ;~4V [b yte] [byte] [ms] (A) 99 2811 278,259 21,677 (B) 76 3158 240,006 14,455 (C) 98 4526 443,501 31,491 (D) 97 2152 208,778 46,278 <! $K!" 4.1.1 $N 7k 2L $h $j!"E> Aw ;~ 4V $, ping :G >. 1~ Ez ;~ 4V $K Hf Nc $9 $k $H 2> Dj $7 $F!" 0J 2< $N <0 (4.1) $G 6a 5

;w$7M=B,E>Aw;~4V$r;;=P$9$k!# M=B,E>Aw;~4V = ( ping :G>.1~Ez;~4V ) ( ping %Q%1%C%H%5%$%: ) � ( %I%-%e%a%s%HNL ) � ( Jd@5%Q%i%a!<%? a ) (4.1) I= 3 $K M= B, E> Aw ;~ 4V $H <B E> Aw ;~ 4V $H $N 8m :9 $r <( $9!# I= 3 $K $h $l $P!" ping $N %Q %1%C %H %5 %$ %: $H $7 $F 64b yte $r ;H$C $? >l 9g $,!" :G $b <B E> Aw ;~ 4V $K 6a $$ M= B, E> Aw ;~ 4V $r F@ $k $3 $H $, $G $- $k $3 $H $, $o $+ $k!# 0l J}!" I= 1 $N 1} I| Latency $H :G Bg Throughput $+ $i!" <B :] $K E> Aw $5 $l $? %U%! %$ %k ?t $r 9M N8 $7 $F E> Aw ;~ 4V $r 7W ;; $7 $? >l 9g 1 $N <B E> Aw ;~ 4V $H $N 8m :9 $O!" 11.3% $G$"$C$?!# 0J >e $h $j!" HTTP $K $h $k E> Aw ;~ 4V $O!" %Q %1%C %H %5 %$ %: $r JQ 2= $5 $; $? J# ?t $N ping $K $h $k 1~ Ez ;~ 4V $+ $i 5a $a $i $l $k 1} I| Latency $H :G Bg Throughput $r MQ$$ $F 7W;; $9$k $3 $H$K $h $j!"<B E>Aw ;~ 4V$K 6a $$CM $r F@$k$3$H$, $G$-$k!#$7$+$7!" 64b yte $N ping $N :G>. 1~Ez ;~ 4V$N $_$r MQ $$$F M= B,$7 $?>l 9g $G$b!" <B E>Aw ;~ 4V $H $N 8m :9 $r 14% Dx EY $K $* $5 $( $i $l $k $3 $H $, $o $+ $k!#=>$C $F!" %5 %$%H 4V 5w N%$r C; ;~4V $G F@ $k$? $a $K!" 0J 2< $N <B 83 $G $O!" %5 %$ %H 4V 5w N% $H $7 $F ping $N :G >. 1~Ez;~4V$rMQ$$$k$3$H$K$7$?!# $J $*!" HTTP E> Aw ;~ 4V $, %Q %1%C %H %5 %$ %: $N >. $5 $$ ping :G >. 1~ Ez ;~ 4V $K Hf Nc $9 $k M} M3 $O!" HTTP E> Aw $K $* $$ $F!" :G Bg Throughput !" $9 $J $o $A %M%C %H %o!< %/ $N %P %s %I I} $h $j $b Latency $N 1F 6A $, Bg $- $$ $? $a $@ $H 9M $( $i $l $k!# <B :] $K!" (( l atency ) � ( f il e ?t ) � ( Jd@5%Q%i%a!<%? c )) $K$h$j M= B, $7 $? >l 9g $G $b 8m :9 $r 22% $K $* $5 $( $k $3 $H $, $G $-$?!#$J$*!"87L)$J8!F$$O:#8e$N2]Bj$G$"$k!# 4.2 M=HwI>2A WWW %m %\%C %H $N J, ;6 $K $h $k <} =8 5Z $S :F G[ I[ ;~ 4V$N C;=L $r D4$Y $k$? $a$K!" %"%k %4 %j%: %‘ 1 5Z $S%" %k %4%j %: %‘ 2 $rMQ $$ $F7W ;;$K $h $jM= HwI> 2A $r9T$C $?!# M= Hw I> 2A $G $O!" Bh 1 %I %a %$ %s $, jp $G $" $j!" $+ $D Bh 1 0J2<$N<0$K$h$j;;=P$7$?!# M=B,E>Aw;~4V = ( latency ) � ( f ile ?t ) � ( Jd@5%Q%i%a!<%? a ) + ( %I%-%e%a%s%HNL ) ( thr oug hput ) I= 3: M=B,E>Aw;~4V$H<BE>Aw;~4V$N8m:9 WWW Server Jd@5 ping $N $N<BE>Aw;~4V$H %Q%i %Q%1%C%H M=B,E>Aw;~4V %a!<%? a %5%$%: $H$N8m:9 a $NCM b 64 14.1% 0.19 1024 19.1% 1.37 2048 20.3% 2.02 a WWW Serv er(A) !A (D) $K$D$$$F3F!9$N<BE> Aw ;~ 4V $r 4p =‘ $H $7!" M= B, E> Aw ;~ 4V $H $N 8m :9 $r 5a $a!" $=$l$i$rJ?6Q$7$?CM!# b 8m :9 $r :G >. $K $9 $k CM $r Jd @5%Q %i %a!< %? a $H $7 $F :NMQ!# 1 !A 3 %I %a %$ %s $r F1 $8 $/ $9 $k WWW %5!< %P 72 $r 0l $D $N S i ( Nc :*.w aseda.ac.jp) $H $7!" $3 $l $^ $G $K!" !V RCAA U { mondou [13] !W!V@iN$4c [8] !W!V ODIN [14] !W $, <} =8 $7 $F $$ $k 6980 $N 0[ $J $k %I %a %$ %s $r BP >] $K!" PRS $r El Bg!" Aa Bg!" EE Am 8&!" 5Z $S %7%c!< %W $N 4 8D =j $K G[ CV $9 $k $3 $H $r A[ Dj $7 $F I> 2A $7 $?!# $^ $?!" <} =8 $7 $? %G!< %? $N :F G[ I[ @h $G $" $k Search Ser- vice Serv er L i $O!" PRS $H F1 $8 %5 %$ %H $K $" $k $H 2> Dj $7 $?!# $D $^ $j!" 4 $D $N PRS $G =8 $a $? %G!< %? $r :G =* E* $K 4 $D $N Searc h Service Server $K :F G[ I[ $9 $k!# 3F S i $N %I %-%e %a %s %H NL $O!" <B :] $K B, Dj $7 $F $_ $k $^$G $O $o $+ $i$J $$ $,!" $3 $l$^ $G $N !V R CAA U { mondou !W !V@i N$ 4c!W !V ODIN !W $N %m %\%C %H $N F0 :n 5- O?$r MQ $$$k $3$H $K $h$j ?dDj $7 Am%I %-%e %a%s %HNL $O Ls 669MB $H $J$C $?!# 05 =L N( K $K $D $$ $F $O!" <B :] $K<}=8$7$?%G!<%?$r tar + g z ip $G05=L$7E>Aw$r9T$C $? >l 9g $N ;~ 4V $r 7WB, $7!" K = 0 : 2 $H @_ Dj $7 $?!# %5 %$ %H4V5w N% t ( S i ; R j ) $O!" ping $K $h$j!" 50byte $N %Q %1%C%H 5 8D $r Ej$2 $?;~ $N1} I| ;~4V $N:G >.CM $rMQ $$ $?!# ?^ 4 $K 7k 2L $r <( $9!# ?^ Cf $N %H!< %? %k %3 %9 %H $O!" PRS $, C4 Ev $9 $k A4 WWW %5!< %P $N %G!< %? $r <} =8 $7 :F G[ I[ $r =* $( $k $^ $G $N M= B, ;~ 4V (hour) $r <( $9!# $? $@ $7!" 7W ;; $G $O <0 (4.1) $N Jd @5 %Q %i %a!< %? $H $7 $F I= 3 $N 0.19 $r MQ $$ $?!# $J $*!" %H!< %? %k %3 %9 %H $O!" %M%C %H%o!< %/ %H %i%U%#%C %/ A} BgEy $K $h$j JQ F0 $9$k $3 $H$,9M $($i$l$k!#$? $@$7!" 4.1 $h $j!" ping :G>.1~Ez ;~ 4V $H HTTP E> Aw B. EY $H $N 4V $K Hf Nc 4X 78 $, $" $k $3 $H $, J, $+$C $F $$ $k $? $a!" %" %k %4 %j %: %‘ 4V $N Hf 3S $r $9 $k $? $a $N CM $H $7 $F $O!" Mx MQ 2D G= $H H= CG $G $- $k!# 6

?^ 4: M=HwI>2A ?^ 4 $K <( $9 $h $& $K!" 0l 2U =j $N PRS $, A4 %G!< %? <} =8 $r C4 Ev $7!" :F G[ J, $b 9T $& $H $$ $& =8 Cf 7? ( Indep en- den t Gathering ) $G $N <} =8 $r 9T$C $? >l 9g $N %H!< %? %k %3 %9 %H $O 5~ Bg $, :G $b Bg $- $/!" El Bg $, :G $b >. $5 $/ $J$C $?!# $3 $l $O!" BP >] $H $J$C $? 6980 %I %a %$ %s $N WWW %5!< %P $K BP $9 $k %5 %$ %H 4V 5w N% $, El Bg $, :G $b 6a$$ $3 $H$r <( $9!#$^ $?!" %"%k %4 %j%: %‘ 1 $K $h$C $F!" %M%C %H %o!< %/ $N Ii 2Y $, :G >. $H $J $k $h $& $J J, 3d $r 9T $& $H!" =8 Cf 7? $K Hf $Y!" 2.6( El Bg $r 4p =‘ ) !A 4.4( 5~ Bg $r 4p =‘ ) G\ $N 9b B. 2= $, F@ $i $l $k $3 $H $, $o $+ $k!# $5 $i $K!"%" %k %4%j %: %‘ 2 $K $h$j!" %M%C %H%o!< %/ E*$K M- Mx $JEl Bg $K=8 Cf $7$F $$ $kIi 2Y $rJ, ;6 $7!"%H!< %?%k %3 %9 %H $N 6Q Ey 2= $r 9T $& $H!" %" %k %4 %j %: %‘ 1 $N 2.2 G\ $N 9b B.2=$,$G$-$k!# 0J >e $h $j!" WWW %m %\%C %H $K J, ;6 6( D4 $N 5! G= $r @_$1!" 3F %m%\%C %H $N@_ CV >l=j $K 1~$8 $F <}=8 $NJ, C4 $r JQ 99 $9 $k >l 9g!" #4 Bf $N PRS ;H MQ ;~!" =8 Cf 7? $K Hf $Y $F 5.8 !A 9.7 G\ $N B. EY 8~ >e $, F@ $i $l $k $3 $H $, M= Hw I> 2A$+$i$o$+$C$?!# 4.3 J,;67? WWW %m%\%C%H$K$h$k<B83>u67 PRS 5Z $S PRSM $N <B Au $O!" <g $K Jav a !" 0l It $r C 8@ 8l $G 5- =R $7 $?!# J, ;6 7? %m %\%C %H $K $* $1 $k %$ %s %W %j %a %s %H $G $O!" PRS $H WWW %5!< %P 4V $N %5 %$ %H 5wN% $N CM $H $7 $F!" ping $r 30 J, $* $-$K 48 2s 9T $J $$ $= $N :G >. CM $r t ( S i ; R j ) $H $7 $F :N MQ $7 $?!# $D $^ $j!" 24 ;~ 4V Cf!" :G $b %5 %$ %H 4V 5w N% $, C; $/ $J $k ;~ $N CM$r Mx MQ $7$F $$ $k!# $3$l $O!" %M%C%H %o!< %/ $N9= @. $, JQ$o $i $J$$ 8B $j;~ 4V JQF0 $r ;}$? $:!" $+$D!" $=$N CM $, HTTP $K $h $k E> Aw B. EY $H $[ $\ Hf Nc $N 4X 78 $r ;} $D $3 $H$, 4.1 $G3NG’$5$l$?$?$a$G$"$k!# %I %-%e %a %s %H NL ( w i ) $O ;v A0 $K $O J, $+ $i $J $$ $? $a!" =i 4| CM $O 1 $H $7!" PRS $, <} =8 $7 $? Am %I %-%e %a %s %H NL $, H= L@ $7 $? CJ 3, $G!" Dj 4| E* ( 8= >u $G $O #1%v 7n Kh ) $K :F G[ CV $9 $k ;E MM $H $7 $?!# $^ $?!" Bh 0l %I %a %$ %s $, j p $G$"$k%5%$%H$rBP>]$K%G!<%?<}=8$r9T$&!# 1997 G/ 7 7n $h $j 32 8D $N S i (32 %I %a %$ %s ) $r =i 4| CM $H $7 $F @_ Dj $7!" Aa Bg!" %7%c!< %W!" El Bg!" 5~ Bg!" ASCI I !" EE Am 8&!" KL N& @h C< Bg!" 7D Bg $N 8 8D =j $G PRS $r F0 :n $5 $; $F $$ $k!# 1997 G/ 1 7n 14 F| ;~ E@ $G!" 13320 %I %a %$ %s ( Bh 1 !A Bh 3 %l %Y %k $N %I %a %$ %s $, F1 $8 %I %a %$ %s $r #1 $D $N %I %a %$ %s $H ?t $( $k ) $r H/ 8+ $7!" ping $K $h $k %5 %$ %H 4V 5w N% 7W B, $r 7Q B3 Cf $G $" $k!# I= 4 $K 3F PRS $G %5 %$ %H 4V 5w N% 7W B, $, =* N; $7 $? %I %a %$ %s ?t $r <( $9!# $$ $/ $D $+ $N PRS $K $* $$ $F!" I= 4: ping $K$h$k%5%$%H5wN%7WB,:Q%I%a%$%s?t W aseda U. Sharp T oky o U. Ky oto U. 1964 1456 520 347 ASCI I ETL JAIST Keio U. 298 2622 26 331 F0 :n$, IT 0BDj $G $"$C $?$? $? $a!"8= ;~ E@$G $O!" A4$F $N %I %a%$ %s$K $D $$$F $N%5 %$ %H4V 5wN% $N 7WB, $,=* N;$7 $F $$ $J $$!# $7 $+$7!" Aa Bg!" %7%c!< %W!" El Bg!"EE Am 8& $N 4 $D $N PRS $K $* $$ $F %5 %$ %H 4V 5w N% $N 7W B, $, =* N; $7 $F $$ $k 78 %I %a %$ %s $K $D $$ $F!" %G!< %? $r D4 $Y $? $H $3 $m!" %5 %$ %H 4V 5w N% $O!" $3 $l $i 4 $D $N PRS 4V $G 1.1 !A 10.9 G\!"J? 6Q 2.8 G\$N:9$,7WB, $5$l$? ( ?^ 5) !#$J $*!" PRS $H S i $, F1 0l $N >l 9g $K $O!" :G Bg 27 G\ $b $N :9 ( El Bg %I %a %$ %s $r El Bg $N PRS $, C4 Ev $9 $k >l 9g $H %7%c!< %W $N PRS $, C4 Ev $9 $k >l 9g ) $, 7W B, $5 $l $?!# $3 $N 7k 2L $+ $i $o $+ $k $h $& $K!" 3F PRS $, %M%C %H %o!< %/ E*$K 6a $$%I %a%$ %s $rBP >]$H $7 $FJ, ;6 <}=8 $9$l $P!" %G!< %? E> Aw $N %*!< %P %X%C %I :o 8: $K $h $j!" PRS Bf ?t 0J>e$N9bB.2=$,F@$i$l$k$H9M$($i$l$k!# $D $^$j!" 4.1 $N !V%5 %$ %H4V 5w N% (ping :G >. 1~ Ez CM ) $, HTTP E> Aw B. EY $H $N 4V $K Hf Nc 4X 78 $, B8 :_ $9 $k!W $H$$$&7k2L$rMQ$$$k$H!" WWW %m%\%C%H$r n Bf $K J,;6 $5$;$? ;~!":GBg (2 : 8 � n ) G\$N9b B.2=$, F@$i$l $k$HM=A[$G$-$k!# 7

?^ 5: %5%$%H4V5wN%$NJ,I[ 5 $*$o$j$K K\ O@ J8 $G $O!" Cx <T $i $, 6& F1 $7 $F 9T$C $F $$ $k J, ;6 7? WWW %m %\%C %H <B 83 $N F0 :n >u 67 $K $D $$ $F Js 9p $7 $?!# Ev LL $N L\ I8 $H $7 $F F| K\ 9q Fb $N WWW %5!< %P >e $N A4 %G!< %? $r 24 ;~ 4V 0J Fb $K <} =8 2D G= $J J, ;6 7? %m %\%C%H$N9=C[$rL\;X$7$F!"<B83$rB3$1$F$$$k!# 4{ B8 $N >pJs 8! :w%5!< %S %9 $O!"8! :w BP >]$N %I %-%e%a %s%H $* $h$S %5!< %S%9 $N N>J} $N LL$+ $i %9%1!< %k$7 $J $/ $J$C$F $- $F$* $j!" >p Js8! :w %5!<%S %9 $NJ, ;6 2=5; =Q $N 3+H/ $, 5^L3 $J$3 $H $OL@ $i $+$G $"$k!# >p Js8! :w %7%9 %F %‘ $N J, ;6 2= $N J} <0 $K $O!" J, ;6 7? WWW %m %\%C %H $r ;H$C$? J, ;6<} =8$H 4{ B8$N =8 Cf8! :w$r AH $_9g $o $;$k J} <0$H!" 8! :wG= NO <+BN $r J,;6 %5!< %PFb $K <}MF $9$k 40 A4 J,;6%7%9%F%‘$,9M$($i$l$k!# 8e <T $N J} <0 $H $7 $F $O!" $3 $l $^ $G $K Ingrid [15] $, Ds 0F $5 $l $F $$ $k!# Ingrid $O!" >p Js %+ %F %4 %j $N 4X O" @- $K 4p $E $/ >p Js 4V $N %H %] %m %8 $r ;v A0 $K 9= C[ $7 $F $* $-!"$= $N %H%] %m%8 $r A0Ds $H $7$? J,;6 C5 :w$r 9T $&%7 %9 %F%‘ $G $"$j!" %G!< %?$r J, ;6$5 $; $?$^ $^ 8!:w $9$k J} <0 $r $H $k!# $7 $+ $7!" A4 WWW %5!< %P $K $3 $& $7 $? 5! G= $r;} $? $;$k $3 $H $O:$ Fq $G$" $k!# $7$? $,$C $F!"8= B8 $N WWW %5!< %P A4 BN $r BP >] $H $7 $? 8! :w $r Ds 6! $9 $k $? $a $K $O!" J, ;6 7? WWW %m %\%C %H $K $h$C $F <} =8 $7 $? 0l Dj $N WWW %G!< %? $r C1 0L $H $7 $F!" $= $l $i $r J, ;6 $5$; $? $^$^ 8!:w $r<B 8= $9$k %7%9 %F %‘$r 9M$( $F $$$/ I, MW$,$"$k!# :# 8e $O!" %5 %$ %H 4V 5w N% $H $7 $F ping $r MQ $$ $k $3 $H $N@5 Ev @-$r 87L) $K 8!>Z $9 $k$H 6&$K!" %5 %$%H 4V 5wN% $H $7 $F!" A0 2s $N WWW %m %\%C %H =d 2s ;~ $N HTTP E> Aw ;~ 4V $N Mx MQ $b 9M $( $F $$ $/!# $^ $?!" Ev LL $N L\ I8 $G $" $k 24 ;~ 4V 0J Fb $N %G!< %? <} =8 $r C# @. $r L\ ;X $9 $H 6& $K!" <! $N %9 %F%C %W $H $7 $F!" 8! :w G= NO $r PRS Fb $K <} MF $7$? J, ;68! :w$K $D $$$F $b8! F$ $r9T$C $F $$$/ M=Dj $G $"$k!# <U<- K\8& 5f $r?k 9T $9$k $K $"$? $j!" 8fF$ O@$$ $? $@$$ $? EE ;R 5;=Q Am 9g8& 5f =j >pJs %"!< %-%F %/ %A%cIt JB Ns%"!< %- %F %/ %A%c %i %\ !J%i %\ %j!< %@ : ;3 8} 4n 65!K $N 3’ $5 $s $K 46<U$$$?$7$^$9!# ;29MJ88% [1] AltaVista, h ttp://www.alta vista.digital.com/ [2] HotBot, h ttp://www.hotb ot.com/ [3] The W eb Rob ots Pages, h ttp://info.w ebcrawler.com / mak / pro jects / rob ots / rob ots.h tml [4] Database of W eb Rob ots, h ttp://info.w ebcrawler.com / mak / pro jects/ rob ots / active/ h tml / index.h tml [5] Netcraft-W eb-Serv er-Surv ey , h ttp://www.netcraft.co.uk/surv ey/ [6] C. Mic Bo wman, Peter B. Danzig, Darren R. Hardy , Udi Man b er and Michael F.Sch w artz., \ The Harvest Information Disc overy and A c c ess System ", Com- puter Netw orks and ISDN Systems, V ol.28, pp.119- 125 (1995) (http://harv est.transarc.com/) [7] ;3L> , \ WWW >pJs 8!:w $N8= >u ", %3 %s%T%e!< %?%=%U %H%&%’ %" , V ol.14, No.5, pp.67{74, 1997 [8] @iN$4c , h ttp://senrigan.ascii.co.jp/ [9] Internet Domain Survey , h ttp://www.n w.com/zone/WWW/top.h tml [10] Infoseek, http://www.infoseek.com/ [11] ED B< , \ J,;6 WWW %m %\%C%H$K4X$9$k8&5f ", Aa0pED Bg3X=$ ;NO@J8 (1997.3) [12] S.Kamei,H.Kaw ano,T.Hasega w a, \ E�e ctiveness of Co op er ative R esour c e Col le cting R ob ots for Web Se ar ch Engines ", Pro c. of Pacrim’97, V ol.1, pp.410{ 413, 1997 [13] RCAA U { mondou {, http://www.kuamp.ky oto- u.ac.jp/labs/info com/mondou/ [14] ODIN, http://kic hijiro.c.u-toky o.ac.jp/o din/ [15] P .F rancis, ?@ NS , :4 F# , @6 ?e : \ <! @$ Be >p Js 8! :w %$ %s %U %i %9 %H %i %/ %A%c Ingrid ", NTT R !u D, V ol.45, No.2, pp.159-165 (1996) 8