18 WWW | H/E8$rB3$1$k9-0h>pJs%7%9%F%‘ WWW | H/E8$rB3$1$k9-0h>pJs%7%9%F%‘ | $=$N35MW$H:G?7$NF08~ | Bg3X1!>pJs2J3X8&5f2J >>0f7r0l matsui@nemoto.ecei.tohoku.ac.jp Bg3X1!>pJs2J3X8&5f2J F#0f>OGn fujii@nemoto.ecei.tohoku.ac.jp Bg3X1!>pJs2J3X8&5f2J :,855A>O nemoto@nemoto.ecei.tohoku.ac.jp 1 $O$8$a$K :r G/ $O !V%$ %s %?!< %M%C %H!W $, N. 9T 8l $K A* $P $l $^ $7 $? $,!$ $3 $3 $^ $G %3 %s %T%e!< %? %M%C %H %o!<%/ $N B8 :_ $, 0l HL $K 9- $/ G’ CN $5 $l $? GX 7J $K $O WWW(W orld Wide W eb) $N B8 :_ $, Bg $- $$$h$&$K;W$o$l$^$9!#$3$3$G$O!$ WWW $N$7$/$_!$ WWW $NMxMQ>u67!$ WWW $K$*$1 $k?7$7$$5;=Q$K$D$$$F8+$F$_$?$$$H$*$b$$$^$9!# 2 WWW $N$7$/$_ WWW (W orld Wide W eb) $O 1989 G/$K CERN (Conceil Europ � eenne p our la Rec herc he Nucl � eaire) $N Tim Berners-Lee ;a$i$K $h$C$FDs0F$5 $l$^$7$?!# WWW $r0l8@ $GI=8=$9$k $HJ,;6 7?9- 0h>p Js%7 %9%F %‘ $H8@ $($^ $9!#@$ 3&Cf $N>p Js $,!$%M%C %H%o!< %/$r 2p$7 $F$^ $k $GLV (W eb) $N$h$& $K7k9g $7!$$"$? $+$b0l $D$NBg$- $J>pJs %7%9%F %‘$r9= @.$7$F$$ $k$h$& $K8+$; $k $b$N$, WWW $G$9!# 2.1 %O%$%Q!<%F%-%9%H $G $O!$ 6q BN E* $K $I $N $h $& $K $7 $F >p Js $N 7k 9g $r 9T $J$C $F $$ $k $N $+ $r 8+ $F 9T $- $^ $9!# WWW $G $O HTML (Hyp er T ext Markup Language) $H 8F $P $l $k 8@ 8l $r MQ $$ $F >p Js $N $" $j$+ $d $= $l $i $N $D $J $, $j $r 5- =R $7 $^ $9!# HTML $O $" $i $f $k >p Js $r 0l 85 E* $K 5- =R $7 Mx MQ $9 $k$3$H$rL\;X$7$?8@8l$G$9!# <B :] $K HTML $G 5- =R $7 $? %F %- %9 %H $r %O %$ %Q!< %F %- %9 %H $H 8@ $$ $^ $9 $,!$ $3 $N %O %$ %Q!< %F %- %9 %H $+ $i %M%C %H %o!< %/ >e $N <o!9 $N >p Js ( 2h A|!$ 2; @<!$ B> $N %O %$ %Q!< %F %- %9 %H Ey ) $X $N %j

Sup er T AINS %K%e!<%9 No.7 J?@. 8 G/ 1 7n 16 F| 19 ?^ 1: %O%$%Q!<%F%-%9%H$K$*$1$k%j%s%/$NNc %s%/ $r 5- =R $9 $k $3 $H $, =P Mh $^ $9!# %j %s %/ $H $O!$ 4X O" $9 $k >p Js $N $" $j $+ $r <( $9 \ $7 $k $7 " $G $9!# ?^ 1 $O %O %$ %Q!< %F %- %9 %H $G $N %j%s %/ $N Nc $G $9!# $= $l $> $l $N %O %$ %Q!< %F %- %9 %H >e $K :n @. $5 $l$?%j %s%/ $+$i!$ B>$N %F%- %9%H $X0\ F0$7 $? $j!$$" $k$$ $O4X O"$9 $k2; @<$d 2hA|!$ F02h $r 8+$k $3$H$,=PMh$kMM;R$r<($7$F$$$^$9!# %j%s%/ $9 $k$3 $H$K $h$C $F!$%M%C %H%o!< %/ $K@\ B3$5 $l $?@$ 3&$N $I $3$+ $N%3 %s %T%e!<%? $K$" $k%G!<%? $r!$$" $?$+ $b$= $N%F %-%9 %HFb $K$" $k $+$N $h$& $K$_ $;$k $3$H $,2D G=$K $J$j $^ $9!#$3 $l$K$h $j%O %$%Q!< %F%- %9%H $G$O!$ 3F%F %-%9 %H $rMF 0W$K O"7H $5$; $k$3 $H$, =PMh $^$9!# $D $^$j %$%s %?!< %M%C %H >e $K ;6 :_ $9 $k >p Js $r!$ WWW >e $G Aj 8_ $K 4X O" $E $1 $k $3 $H $, 2D G= $H $J $j $^ $9!# 8=:_$G$O%$ %s%?!<%M%C %H>e$KL5 ?t$KB8:_ $9$k%O %$%Q!<%F%- %9%H72 (WWW $K$*$$ $F!$$3 $l$i $O DL >o \ %[!< %‘ %Z!< %8 " $J $$ $7 $O \ %3 %s %F %s %D " $H 8F $P $l $^ $9 ) $, Aj 8_ $K $D $J $, $j $"$C $F!$$^$5$7$/LV (W eb) $N$h$&$K$J$C$F$$$^$9!#

20 WWW | H/E8$rB3$1$k9-0h>pJs%7%9%F%‘ 2.2 %"%/%;%9$N$h$&$9 <B:]$K %O%$ %Q!< %F%- %9%H $r8+ $k$K $O!$%V %i%& %6 (Browser) $r$b $A$$ $^ $9!#%V %i%& %6$H $O HTML $r 2r <a $7 I= <( $9 $k %D!< %k $N $3 $H $G $9!# %V %i %& %6 $O %O %$ %Q!< %F %- %9 %H $N 5- =R $K =>$C $F!$ HTTP(Hyp er T ext T ransfer Proto col) $H $$ $& %W %m %H %3 %k $r 2p $7!$ >p Js $N CV $+ $l $? %5!<%P (Serv er) $K%"%/%;%9$7$F>pJs$rF@$F!$$=$N>pJs$rI=<($7$^$9!# ?^ 2: WWW $G$N%"%/%;%9$NMM;R ?^ 2 $O WWW $G $N %V %i %& %6 $+ $i %5!< %P $X $N %" %/ %; %9 $N MM ;R $r <( $7 $F $$ $^ $9!# %f!< %6 $, %O %$ %Q!< %F %- %9 %H >e $G %j %s %/ $5 $l $F $$ $k >l =j $r %/ %j%C %/ $9 $k $H!$ %V %i %& %6 $O %5!< %P $K BP $7!$%j%s %/$N <($9 >pJs $NE> Aw$r MW5a $7$^ $9!# %5!<%P $OMW 5a$5 $l$? >pJs $r%V %i%& %6$K Aw $j$^ $9!# %V%i%& %6 $O!$%5!< %P$+ $iF@ $?>p Js $r%f!< %6$K 8+$d $9 $$$h $&$K I=<( $7$^ $9!# 6qBN E*$K 8@$$ $^$9$H!$ %O%$ %Q!<%F %-%9 %H $G$O I=<( %U%)%s %H $NBg $-$5!$ %j%s %/$N 5- =R!$I= <($9 $k2h A| $N;X Dj!$2h A| $N I= <( J} K! Ey $, HTML $K $h$C $F 5- =R $5 $l $F $* $j!$ %V %i %& %6 $O $3 $l $r 2r <a $7 $F I= <( $7 $^ $9!# 8= :_ MM!9 $J %V %i %& %6 $, 3+ H/ $5 $l $F $$ $^ $9!# Be I= E* $J $b $N $H $7 $F $O!$ Netscap e Na vigator ( TM ) !$ Mosaic $J$I$,5s$2$i$l$^$9!# 2.3 %$%s%?%i%/%F%#%S%F%# ( APJ}8~@- ) $^ $? WWW $G $O!$ %5!< %P $K BP $7 $F %f!< %6 $, %a%C %;!< %8 $r Aw $k $3 $H $b 2D G= $G $9!# $3 $l $O CGI(Common Gatew a y Interface) $H $$ $&%$ %s %?!< %U%’!< %9 $r MQ$$ $k $3 $H $K $h $j2D G= $H $J $j$^$9!# Nc$( $P%f!< %6 $,%[!< %‘%Z!< %8$r 8+ $?46 A[$r =q $-9~ $‘$3 $H$, $G $-$? $j!$%5!< %PB& $,

Sup er T AINS %K%e!<%9 No.7 J?@. 8 G/ 1 7n 16 F| 21 %"%s%1!<%H$r 9T$J$& $3$H$J $I$,=P Mh$^$9!# ( $?$@ $7!$ CGI $r MxMQ$9 $k$K$O %5!<%PB& $,%W%m %0%i%‘$r=q$/I,MW$,$"$j$^$9 ) 0J>e =R $Y $F Mh $^ $7 $? $h $& $K!$ WWW $O %M%C %H %o!< %/ >e $K J, ;6 $9 $k >p Js 4V $N 7k 9g $r 9T $J $&$3$H $,$G $-$k >e$K!$ >pJs EAC# $NAP J}8~ @- $b;}$C $F$$ $^$9 $N$G!$ 8z2L E*$J >pJs EAC# <j CJ$G $"$k$H8@$($^$9!# 3 WWW $NMxMQ>u67 WWW $, 1989 G/ $K EP >l $7 $F 0J Mh!$ $= $N Mx MQ <T $O A} 2C $N 0l ES $r $? $I$C $F $$ $^ $9!# FC $K $3 $3 1 !A 2 G/ $N A} 2C $O Cx $7 $$ $b $N $, $" $j $^ $9!# :G 6a $N WWW( $* $h $S Gopher) $N %H %i %U%#%C%/>u67$NE}7W$r8+$F$_$^$7$g$&!# ( $3$3$G$O Gopher $K$D$$$F$O?($l$^$;$s ) ?^ 3: NSFNET $G$N WWW $N%H%i%U%#%C%/NL$N?d0\ 1 ?^ 3 $O NSFNET(National Science F oundation NETw ork) Fb$rN.$l$? WWW $N%G!<%? NL $r!$ 1994 G/ 1 7n !A 1995 G/ 4 7n $^ $G E} 7W $r <h $j %0 %i %U $K I= $7 $? $b $N $G $9 1 !# NSFNET $H $O NSF( A4 JF 2J 3X :b CD ) $, 4I M} $7 $F $$ $k JF 9q $N 9- 0h %M%C %H %o!< %/ $G $9!# ?^ 3 $h $j!$ WWW $N%G!<%?NL $,5^A}$7$F$$$k$3$H$,J,$+$j$^$9!#$3$l$O WWW $NMxMQ<T$,A}2C$7 $F $$$k$3$H$rI=$7$F$$$^$9!# 0l J}!$ El KL Bg 3X Fb $K $" $k WWW %5!< %P $N Mx MQ <T $b A} 2C $7 $F $$ $^ $9!# ?^ 4 $O Bg 3X 1! >p Js 2J3X 8& 5f 2J $N WWW %5!< %P $K BP $9 $k %" %/ %; %9 ?t $N E} 7W $G $9 2 !# 95 G/ 7 7n 0J 9_!$ Kh 7n $N %" 1 b y courtesy of The Internet Group (http://www.tig.com/) 2 %"%/%;%9E}7W>pJs ( http://www.is.tohoku.ac.jp/statistics/ )

22 WWW | H/E8$rB3$1$k9-0h>pJs%7%9%F%‘ ?^ 4: 1995 G/ 7 7n!A 1995 G/ 12 7n$NBg3X1!>pJs2J3X8&5f2J$X$N%"%/%;%9?t 2 %/%;%9?t$,HtLvE*$KA}2C$7$F$$$k$3$H$,J,$+$j$^$9!# WWW $N%f!<%6?t$NA}2C798~$O!$:#8e$bB3$/$b$N$HM=A[$5$l$^$9!# 4 WWW >e$N?7$7$$5;=Q $4$/ :G 6a $^ $G WWW $N %V %i %& %6 $, I= <( $9 $k $b $N $O!$ 4p K\ E* $K J8 >O $d @E ;_ 2h $K 8B $i $l $F $$$^$7 $?!#%V %i%& %6>e $GD> @\ %"%K %a!<%7%g %s$r I=<( $7$? $j!$ 2;$r =P$7 $?$j $J$I $r$9 $k $3$H $O$[$H$s$I9T$J$o$l$F$-$^$;$s$G$7$?!# :G6a$K $J$C$F %V %i%& %6>e $GF0 2h$H 2;@< $r :F@8 $7$? $j!$BP OCE* A‘:n $r 9T$J$C $?$j $J$I $NF0 E* $J I= <( $r 2D G= $K $9 $k Ja v a ( TM ) 8@ 8l $d!$ 3 <! 85 I= <( $r 9T $J $$ WWW >e $K 2> A[ 6u 4V $r Ds 6! $9 $k VRML(Virtual Realit y Mo deling Language) $J $I $, EP >l $7 $F $$ $^ $9!# $3 $3 $G $O WWW $K$*$1$k$3$l$i$N:G?75;=Q$r4JC1$K>R2p$7$^$9!# 4.1 Ja v a 8@8l Ja v a 8@ 8l $O!$ %M%C %H %o!< %/ $r 0U <1 $7 $? %* %V %8%’ %/ %H ;X 8~ $N %W %m %0 %i %_ %s %0 8@ 8l $G $9!# Ja v a $r MQ $$ $k $H WWW >e $G F0 E*!& BP OC E* $J =h M} $, 2D G= $K $J $k $? $a!$ @$ 3& Cf $N WWW %f!<%6$,CmL\$7$F$$$^$9!# 8= :_!$ Ja v a 8@ 8l $G :n @. $5 $l $? %W %m %0 %i %‘ $r <B 9T $G $- $k %V %i %& %6 $, $$ $/ $D $+ 3+ H/ $5 $l $F $$ $^ $9 3 !# $3 $N %V %i %& %6 $r MQ $$ $k $3 $H $K $h $j!$ %f!< %6 $O Jav a 8@ 8l $G :n @. $5 $l $? %2!< %‘ $G 3 <g$J$b$N$H$7$F HotJav a ( TM ) !$ Netscap e Navigator ( TM ) 2 : 0 $J$I$,$"$2$i$l$^$9!#

Sup er T AINS %K%e!<%9 No.7 J?@. 8 G/ 1 7n 16 F| 23 M7$V$3$H$b$G$-$^$9$7!$%"%K%a!<%7%g%s$b8+$k$3$H$,$G$-$k$h$&$K$J$C$F$$$^$9!# Nc $( $P Ja v a 8@ 8l $r 3+ H/ $7 $? Sun Microsystems <R $N %[!< %‘ %Z!< %8 $G $O!$ Jav a $N %^ %9 %3%C%H$, %V%i %&%6 $N2h LL>e $r 1&$+ $i:8 $X!$B& E>$7 $J$, $i DL$j 2a$. $k%" %K%a!< %7%g%s $r 8+$k $3$H$, =PMh $^$9!# $^$?!$ EE OC$N 2hA| $,$" $j!$ $=$3 $X%^ %&%9 %+!<%= %k $r;}$C $F9T $/$H 2; $r$? $F$F<uOC4o$,F0$-=P$9MM;R$b8+$k$3$H$,=PMh$^$9!# Ja v a 8@ 8l $N EP >l $K $h $j WWW $G F0 E* $J I= 8= $, 2D G= $K $J $j!$ WWW $G $N I= 8= HO 0O $, 3H $,$k $3 $H $, 4| BT $5 $l $F $$ $^ $9!# $J $*!$ K\ 3X Bg 3X 1! >p Js 2J 3X 8& 5f 2J $G $O Ja v a 8@ 8l $r ;H MQ $7 $?%Z!<%8$r;n83E*$K8x3+$7$F$$$^$9 4 4.2 VRML VRML (Virtual Realit y Mo deling Language) $O%P!<%A%c%k%j%"%j%F%# ( 2>A[8=<B46 ) $N <B8=$rL\;X $7$? 8@8l$G $9!# 8=:_!$ WWW >e$G2> A[8= <B6u4V $rI= <($9$k $?$a$K $O!$<g $K$3 $N VRML $,MxMQ$5$l$F$$$^$9!#?^ 5 $O VRML $G5-=R$5$l$?2>A[8=<B6u4V$NNc$G$9 5 !# ?^ 5: VRML $G5-=R$5$l$?2>A[8=<B6u4V$NNc 6 VRML $G 5- =R $5 $l $? %U%! %$ %k $r!$ VRML $r 2r <a $G $- $k %V %i %& %6 6 $G 8F $S =P $9 $H!$ ?^ 5 $N$h $& $J 1| 9T $- $N $" $k 3 <! 85 2h A| $r 8+ $k $3 $H $, =P Mh $^ $9!# $7 $+ $b %f!< %6 $O %^ %& %9 $r F0 $+ $9$3$H$K $h$C$F!$ I=<( $5$l $? 3 <! 852h A|$N Cf$r F0$- 2s$k $3$H $,=P Mh$^ $9!#99 $K 3 <! 852h A| Fb $r 0\ F0 $7 $F $$ $k :] $K!$ 2h A| $N Cf $K :n $i $l $? %j %s %/ $r DL $7 $F %M%C %H %o!< %/ >e $N MM!9 $J %j %=!<%9$r;2 >H $9$k $3$H $,2D G=$G $9!#$3 $N$h $&$K 3 <!85 6u4V Fb$r 0\F0 $G$- $k5! G=$,!$ 2>A[ 8= 4 Ja v a ( TM ) � $r;HMQ$7$?%[!<%‘%Z!<%8 (http://www.is.tohoku.ac.jp/index-java-e.html) 5 b y courtesy of Jim Race ( http://www.w ell.com/user/caferace/ ) 6 <g$J$b$N$H$7$F W ebSpace ( TM ) !$ W orldView ( TM ) !$ VR W eb ( TM ) $J$I$,$"$2$i$l$^$9!#

24 WWW | H/E8$rB3$1$k9-0h>pJs%7%9%F%‘ <B6u4V$?$k$f$($s$G$9!# 2>A[8= <B6u 4V$O $b$C$H ATBg $K$J $jF@ $k2D G=@- $rHk $a$F $$$^ $9!#Nc $( $P$" $k2H $N 3 <! 852h A|$r VRML $r ;H MQ $7 $F :n @. $7 $? $H $7 $^ $9!# $9 $k $H %f!< %6 $O %V %i %& %6 >e $G 2H $N Cf $r <+ M3 $K F0$-2s$k $3$H $,$G $-!$99 $K%I %"$K B>$N 3 <! 852h A|$,%j %s%/ $5$l $F$$ $?$J $i$P!$ $=$N %I%" $r 2!$9 $H!$ $H $J $j $N 2H $r $" $i $o $9 3 <! 85 2h A| $d!$ $" $k $$ $O 39 Cf $X =P $+ $1 $F 9T $/ : : : $H $$$C $? 2>A[ 6u 4V $r %M%C %H %o!< %/ >e $K 9= @. $9 $k $3 $H $, 2D G= $G $9!# $3 $l $O WWW >e $K 0l $D $N D. $r :n $k$3$H $H9M $($i $l$k $G $7$g$&!# $3$N D.$r 99 $K3H D%$9 $k$H!$ %M%C%H %o!< %/>e $K2> A[@$ 3& $r=P 8=$5$; $k$3 $H$b 2DG= $G$" $k$+ $bCN $l$^ $;$s!# ;fLL $G$* EA$( $9$k $N$O Fq$7 $$$N $G!$ <B:] $KBN 83$5$l$k$3$H$r$*4+$a$7$^$9!# 8= :_ VRML $O H/ E8 ES >e $N 8@ 8l $G $9 $,!$ $3 $N @h WWW $N I= 8= 7A BV $r $h $j H/ E8 $5 $; $k 2D G=@- $r Hk $a $F $$ $^ $9!# $J $*!$ K\ 3X Bg 3X 1! >p Js 2J 3X 8& 5f 2J $G $O VRML $r ;H MQ $7 $? %Z!< %8 $r ;n83E*$K8x3+$7$F$$$^$9 7 5 $‘$9$S $3$3 $K =q $$ $? $3 $H $r $3 $H $5 $i M} 2r $7 $J $/ $F $b!$ WWW $O 4J C1 $K ;H $& $3 $H $, =P Mh $^ $9!# WWW $G $O 2? $N CN <1 $b ;} $? $: $H $b!$ $9 $0 $K %0 %i %U%# %+ %k $J >p Js $N 3$ $N Cf $K J, $1 F~$C $F $$ $1 $^ $9!# <B $O $3 $N MF 0W $5 $, WWW $N 5^ B. $J H/ E8 $N 86 0x $+ $b CN $l $^ $; $s!# WWW $K >/ $7 $G$b6=L#$r;}$?$l$^$7$?$i!$$<$R>pJs$N3$$NCf$rM71K$7$F$_$F2<$5$$!# IU5-!&I.<T$N URL !& >>0f7r0l http://www-rd.cc.tohoku.ac.jp/ � matsui/ !& F#0f>OGn http://www-rd.cc.tohoku.ac.jp/ � fujii/ !& :,855A>O http://www-rd.cc.tohoku.ac.jp/ � nemoto/ 7 VRML $r;HMQ$7$?%Z!<%8 (http://www.is.tohoku.ac.jp/VRML/)