16 ElKLBg3X$N%-%c%s%Q%9%M%C%H%o!<%/$K$*$1$k!V T AINS MxMQ8&5f2q!W$N3hF0 El KL Bg 3X $N %-%c %s %Q %9 %M%C %H %o!< %/ $K $* $1 $k !V T AINS MxMQ8&5f2q!W$N3hF0 9)3X8&5f2J 1 ?N2J C$IW nishina@est.che.tohoku.ac.jp AG:‘9)3X8&5f=j B<>> =_;J mura@iamp.tohoku.ac.jp Am9g>pJs%7%9%F%‘1?MQ%;%s%?!< A>:, =(>< sone@tains.tohoku.ac.jp 1 $O$8$a$K El KL Bg 3X $G $O!$ 1988 G/ $K A4 9q $K @h 6n $1 $F!$ A4 3X E* $J %-%c %s %Q %9 %M%C %H %o!< %/ $N T AINS ( Am 9g >p Js %M%C %H %o!< %/ %7 %9 %F %‘!$ T ohoku Universit y Academic / All-round / Adv anced Information Netw ork System !$%F%$%s%: )[1] $r9=C[$7 ( $3$NItJ,$O!$$$$^$G$O T AINS88 $H8F$P $l$F$$ $k!# ) !$ 1995 G/$K D6 9b B.%-%c %s %Q %9%M%C %H %o!<%/ Sup er T AINS [2] $N1? MQ $r3+ ;O $7 $?!#$3 $N@hC<E*$J>p Js4D6- $,3hMQ $5$l@. 8y$7 $F$$$k $N$O!$ T AINS MxMQ8&5f2q$K $h$kMx MQ5; =Q$N8& 5f3+ H/$H650i7<LX$K0M$k$H$3$m$,Bg$-$$!#K\9F$G$O!$$=$N3hF0$K$D$$$F=R$Y$k!# 2 T AINS MxMQ8&5f2q$N9=@. 2.1 T AINS $NAH?% ElKLBg3X $G$O 1996 G/ 4 7n$K!$Am 9g>pJs %7%9%F%‘ 1?MQ%;%s %?!< ( 0J2<!$ %;%s%?!< ) $rH/B- $5$; $?!#AH?%$r?^ 1 $K<($9!#%; %s%?!<$O%M%C %H%o!<%/$N 1?MQ4IM} 6HL3$H 1?MQ!&MxMQ 5;=Q$N8& 5f3+H/ $r9T$$!$9bEY>pJs2= $KH<$&3X Fb$N=t LdBj$N2r 7h$KCf?4 E*$JLr3d $r$O$?$7 $F$$$k!# $=$N1?1D 0Q0w 2q$K5;=Q@lLg 0Q0w 2q$H9- Js@l Lg0Q0w 2q$,CV $+$l!$ T AINS $N%M%C%H%o!<%/ $d>p Js%5!<%S %9$N 1?MQ Ey$K$D$$$F!$@l Lg2H $,;22C $9$kBN @)$H $J$C$F$$ $k!#5;=Q @lLg0Q 0w2q $N2<$K T AINS MxMQ8&5f 2q$, $"$j!$ T AINS $NMxMQ$K4X $7$F?< $$7P83 $HG. 0U$N$" $kM- ;V$,=8 $$!$$3$N =8CD $,%M%C%H %o!<%/ MxMQ 1 1997 G/ 4 7n$h$j;37ABg3X9)3XItJ*<A9)3X2J!# $3 $N5- ;v $O!$ EE;R >p JsDL ?. 3X 2q%* %U%# %9 %7%9 %F %‘8& 5f 2q (1997 G/ 3 7n 21 F| ) $N 9V 1i ;qNA ( EE ;R>p Js DL ?.3X 2q 5;=Q 8& 5fJs9p OFS96-66) $+$i$NE>:\$G$9!#

Super T AINS %K%e!<%9 No.11 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F| 17 1?1D0Q0w2q 5;=Q@lLg0Q0w2q 9-Js@lLg0Q0w2q T AINS MxMQ8&5f2q %;%s%?!<D9 8&5f3+H/<< 1?MQ78 1?MQC4Ev<TO"Mm2q5D ;vL3C4Ev<TO"Mm2q5D ?^ 1: ElKLBg3XAm9g>pJs%7%9%F%‘1?MQ%;%s%?!<$NAH?% $K4X$9$kD4::$H5; =Q3+H/$d <+<gE* %k!<%k$K$h $k;n831? MQ$J$I$r DL$7$F!$A4 3XE*$J 5.=E$J:b ;:$G $"$k T AINS $rM-8z3hMQ$9$k$?$a$N8!F$$rJ,C4$7$F$$$k!# T AINS MxMQ8&5f2q$,8&5f3+H/$7$?MxMQ5;=Q$O!$%;%s%?!<$,H/9T$9$k!V Sup er T AINS %K%e!<%9!W $K7G :\ $7 $F!$ $" $k $$ $O!$ %, %$ %I %V%C %/ $r El KL Bg 3X @8 6( $+ $i H/ Gd $7 $F 3X Fb $K 9- Js $5 $l $k!# $[ $+ $K!$%M%C%H%o!< %/ >e$N WWW $d T AINS MxMQ8& 5f 2q$, 3+:E $9 $k9V =, 2q$r DL $8$F $b9- Js $5$l $k!# ;n831?MQ$J$I$K$h $j5;=QE* LdBj$r @0M}$7$F :n@.$7$? MxMQ5;=Q $K4X$9$k %k!<%k$O!$ $3$l$r86 0F$H $7$F5;=Q@lLg0Q0w2q$H1?1D0Q0w2q$G?35D$7$F!$5,B’$H$7$F@)Dj$5$l$F$$$k!# 2.2 T AINS MxMQ8&5f2q$N1h3W T AINS MxMQ 8& 5f 2q $N 5/ 8; $O!$ 1988 G/ $K T AINS $,1? MQ $r 3+ ;O $7 $? $H $- $K!$ El KL Bg 3X Am 9g >p Js %M%C%H%o!<%/%7%9%F%‘ 1?1D0Q 0w2q$N2< It8!F$AH ?%$H$7 $F!$MxMQ?d ?J$N$?$a $N8!F$ $H8&5f$N $?$a $K@_CV$5$l $? T AINS MxMQ8& 5f2q ( %?!<%_%J %k%5!< %PEy $rC4Ev ) $H Unix 8&5f 2q (TCP/IP DL?. Ey $rC4Ev ) $G $" $k!#$N $A$K!$ DECnet 8& 5f 2q (1989 G/ 6 7n ) !$ Internet 8& 5f 2q (1991 G/ 10 7n ) !$ AppleT alk 8&5f2q (1990 G/ ) $,@_CV$5$l$?!# Ev ;~ $N T AINS MxMQ 8& 5f 2q $O!$ Mx MQ <T B& $r Be I= $9 $k %\ %i %s %F%# %" 11 L> $K $h $j AH?% $5 $l!$ %M%C %H %o!< %/ $r Mx MQ $9 $k $? $a $N %^ %K%e %" %k :n @. $H 8& 5f 3+ H/ %F!< %^ $K <h $j AH $s $@!# %^ %K%e %" %k $O T AINS $X $N <h $j IU $1 J} K! $+ $i 3F <o %" %W %j %1!< %7%g %s %5!< %S %9 $N <j 0z $- $^ $G $r 4^ $‘ $b $N $G $" $j!$3X Fb $K G[ I[ $5 $l $? $[ $+!$ Fb MF $r $h $j =< <B $5 $; $F ?o ;~ 2~ D{ $7 $? $b $N $r 3X @8 $K $b FO $1 $k $? $a $K!$ElKLBg@86($+ $iH/Gd $5$l$?!# $3$l$i$N %^%K%e%" %k$O!$%M%C %H%o!<%/Mx MQ$,;O $^$C$?A4 9q$N Bg3X$G$b$*$*$$$K;29M$K$5 $l$?!#8&5f3+H/ %F!<%^$K$O TCP/IP %5%V%M%C %H9=C[$d SMTP $K$h $k %a!< %k G[ Aw $N <B 83 $J $I $, 4^ $^ $l!$ Mx MQ 5; =Q $N 4p AC $H $J$C $?!# $^ $?!$ $3 $N $H $- $K 3+ H/ $5 $l

18 ElKLBg3X$N%-%c%s%Q%9%M%C%H%o!<%/$K$*$1$k!V T AINS MxMQ8&5f2q!W$N3hF0 $? T AINS MQEE ;R 7G <(HG %7 %9 %F %‘ BBMS $O!$ 3XFb $N >p Js 8r 49$N >l $H $7 $F :#F| $b 9- $/ MxMQ $5 $l $F $$$k!# Sup er T AINS $N 7W 2h $r ?d ?J $7 $? 5; =Q 1? MQ 8! F$ >. 0Q 0w 2q (1994 G/ 7 7n ) $O UNIX 8& 5f 2q $H In ternet 8& 5f2q$N %a%s%P!< $,Cf?4 $H$J $j!$$3$l $,5;=Q $H9-Js $N@lLg 0Q0w2q (1995 G/ 1 7n ) $X$H 0z$-7Q $, $l $?!# 8&5f 2q $O 1995 G/ 4 7n $K!$ UNIX 8& 5f 2q!$ <!@$ Be %M%C %H %o!< %/ 8&5f 2q ( ?7 5,!$ A TM C4Ev ) !$ T AINS MxMQ8&5f 2q!$$* $h$S CNE* :b;: 8"8& 5f2q ( ?75, ) $N 4 $D$K :F JT$5 $l$?!# 1996 G/ 4 7n $K H/ B- $7 $? ?7 $7 $$ %; %s %?!< $G $O!$ A4 J, Ln $r %+ %P!< $9 $k C1 0l $N T AINS Mx MQ 8& 5f 2q $, CV $+ $l!$$= $N Cf $K J, Ln $4 $H $N %0 %k!< %W $r NW 5! 1~ JQ $K $D $/ $k $3 $H $H $J$C $?!# 3F %0 %k!< %W $N 44 ;v ( 65 41!$1!@8 ) $, T AINS MxMQ 8& 5f 2q $N!V2q 0w!W $H $7 $F 8x<0 $K 0Q >| $r <u$1 $F!$ $= $N $[ $+$N %a %s %P!< $H $H$b$K3hF0$7$F $$$k!#6=L# $"$k?M$O C/$G$b!$ 3F%0%k!<%W $K?=$7 =P$l$P;2 2C$G$-$k!# A4BN$N 2q9g $r$[ $\ Kh 7n :E $7!$ $= $N B> $K I, MW $K 1~ $8 $F %0 %k!< %W $4 $H $K =8 $^$C $F $$ $k!# $^ $?!$ $= $l $> $l $N %0 %k!<%W$HA4BN$K!$BG 9g$;$d5D O@$N$?$a!$ $*$h$S BP30E*$J <uIUAk 8}$J$I$N %a!<%j%s%0 %j%9%H $,$" $k!# 2.3 T AINS MxMQ8&5f2q$N%0%k!<%W T AINS Mx MQ 8& 5f 2q $G $O!$ %0 %k!< %W $r $D $/ $j $= $l $> $l $, 6= L# $r ;}$C $? J, Ln $r 8& 5f $7 $F %M%C %H %o!<%/ Mx MQ 5; =Q $N 3+ H/ $d <+ <g E* %k!< %k $K $h $k ;n 83 1? MQ $r 9T$C $F $$ $k!# 8= :_ $O 0J 2< $N %0 %k!< %W (ABC =g ) $,$"$k!# A TM %0%k!<%W A TM $NMx MQ5; =Q$O IT L@$N ItJ, $, B?$$ $N$G!$ <B:] $K A TM @\ B3 $7$? 5!4o $r 1?MQ $7$F I>2A $7 $J $,$i!$8z2LE*$JMxMQJ}K!$r8!F$$7$F$$$k!# AppleT alk %0%k!<%W T AINS $K $* $1 $k AppleT alk %W %m %H %3 %k $d Macintosh $N Mx MQ 5; =Q $r 8& 5f $7 $F $$ $k!# Macin tosh $r ;H $$ ;O $a $? =i ?4 <T $G $b %M%C %H %o!< %/ 4D 6- $r $h $j 3h MQ $G $- $k $h $& $K !V Macin tosh $G T AINS <+M3<+:_!W $r<9I. JT=8 $7$F@8 6($+$i H/Gd$7!$ :G?7$N >pJs $r@9$j 9~$‘$? $a?o;~ 2~D{ :n6H $r9T$J$C$F$$$k!#$^$?!$ Sup er T AINS >e$G$N AppleT alk $NMxMQ$K$D $$$F!$ AppleT alk $N>pJs $r TCP/IP $G%+%W%;%k2=$9$k1?MQJ}K!$r3NN)$7!$$=$N1?MQ4IM}%k!<%k$r:n@.$7$?!#

Super T AINS %K%e!<%9 No.11 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F| 19 Cac he %0%k!<%W 6a G/ $N In ternet $N Ia 5Z $K H< $$!$ %M%C %H %o!< %/ $N %H %i %R%C %/ $N A} 2C $H!$ %l %9 %] %s %9 %? %$ %‘ $N Dc2<$,Bg$-$JLdBj $H$J$C$F $*$j!$:#8e $b$3$N79 8~$OB3 $/$b$N$H M=A[$5$l $k!#$=$N BP:v$H$7 $FM- K> ;k $5 $l $F $$ $k Cache hierarch y( 3, AX 7? %-%c%C %7%e ) $O!$ %M%C %H %o!< %/ >e $K B8 :_ $9 $k J# ?t $N %-%c%C%7%e%5!<%P$r3,AX E*$K@\ B3$7!$Aj 8_$K%G!<%? $N8r49 $r9T$& %7%9%F%‘ $G$"$k!# 8=:_$N $H$3 $mM-NO$J8uJd$G$"$k squid $rMQ $$$F!$3XFb $G1?MQ$5$l $F$$$k cac he %5!<%P$rE} 9g$7!$8zN( E*$J 1?MQBN@)$N$?$a$N<B83$r9T$C$F$$$k!# CS %0%k!<%W A43X $K?7 5, $KG[ CV $5$l $? %3%_%e %K %1!<%7%g %s %5!<%P (CS) $N MxMQ 5; =Q$N 8& 5f$d!$ Mx MQJ} K! $N %I%-%e%a%s%H$N@0 Hw$r$7$F $$$k!#FCJL $J%M%C%H %o!<%/$NCN <1$r;} $?$J$$?M $K$b4JC1 $KMxMQ $7$F $b$i$&$?$a$N4J 0WJT$d!$%o!< %/%9%F!< %7%g%s$N%W %j%s%? %5!<%P$H$7 $FMxMQ $9$k$?$a $N$h$j ?J$s $@1~MQJT$J$I$r=q$$$F$$$k!# FTP %0%k!<%W %= %U %H %&%’ %" $N %"!< %+ %$ %V Ey $r Ds 6! $9 $k anonymous FTP $N 1? MQ $r $7 $F $$ $k!# 3$ 30 $N %5!< %P$N %_ %i!< ( 1s $$ %5!< %P $N Fb MF $r %3 %T!< $7 $F 6a $/ $N Mx MQ <T $K Ds 6! $9 $k ;E AH ) $d!$ El KL Bg FH <+ $G <}=8$7$?%=%U%H%&%’%"Ey$rDs6!$7$F$$$k!# IP %0%k!<%W TCP/IP DL?.$NA4HLE*$JLdBj$d!$%^%k%A%-%c%9%HDL?.$N1?MQJ}K!$J$I$r8!F$$7$F$$$k!# 9V=,2q%0%k!<%W 3F %-%c %s %Q %9 $G T AINS Mx MQ 9V =, 2q $r 3+ $$ $F $$ $k!# 9V ;U ?X $O AppleT alk %0 %k!< %W $H MS-Net w ork %0 %k!< %W $+ $i Mh $F $b $i $$!$ Macintosh $H Windows $N %M%C %H %o!< %/ Mx MQ $K $D $$ $F9V=,$7$?!#$=$NB>!$=iJbE*$J$b$N$+$i9bEY$J$b$N$^$GAjCL$K1~$8$F$$$k!# MS-Net w ork %0%k!<%W Windo ws95/NT $r MQ $$ $? %M%C %H %o!< %/ $K $D $$ $F!$ $h $j 2w E, $K Mx MQ $G $- $k $h $& 8& 5f $7 $F $$ $k!#0J A0 T AINS88 44@~ $K $* $$ $F $O!$ MS-Netw ork $K $h $k %U%! %$ %k!& %W %j %s %? 6& M- $O 6X ;_ $H $7 $F$$$? $,!$ 8= :_ $G $O WINS %5!< %P ;2 >H $r 4^ $a $? $$ $/ $D $+ $N @_ Dj $r$9 $k $3 $H $K $h $j!$ Mx MQ 2D G=

20 ElKLBg3X$N%-%c%s%Q%9%M%C%H%o!<%/$K$*$1$k!V T AINS MxMQ8&5f2q!W$N3hF0 $H$J$C $F $$ $k!# %^ %7 %s $, %5 %V %M%C %H $K $"$C $F $b!$ WINS %5!< %P $r ;2 >H $9 $k $3 $H $K $h $j %k!< %? $r1[$($?6&M-$,2DG=$H$J$k!# News %0%k!<%W Netnews %5!< %S %9$N 4I M}!&1? 1D $r $7$F $$ $k!# Netnews $N@- 3J >e!$ B>$N 6a NY %K%e!<%9!& %5 %$ %H$N4I M} <T $H $b 6(NO $7!$ Netnews $N G[ Aw $, 0B Dj $7$F 9T $o $l $k $h $&5; =Q E* %5 %]!< %H $r 9T$C$F $$ $k!# Solaris %0%k!<%W Solaris2.X $K$*$1 $k%5!<%S%9 $K$D$$$F8& 5f$7$F$$$k!# $3$l$^$G anonymous FTP $d WWW %5!<%P $J $I $N T AINS $N<g $J %5!< %S %9 $O SunOS4.X $G 1? MQ $5 $l $F $- $?!# $7 $+ $7!$ %G%# %9 %/ %Q!< %F%g%7%g%s$NMFNL@) 8B$d8GDj D9%5%V%M%C %H%^%9 %/$7$+;H $($J$$ $H$$$&@) Ls$,=<<B $NK8$2 $K$J$C $F$- $? $N $G!$ <! @$ Be $N %5!< %S %9 $N $? $a!$ 0B Dj $7 $F $- $? $H 8@ $o $l $k Solaris2.X $K $h $k %5!< %S %9 $N1? MQ 5; =Q $r 8& 5f $7 $F $$ $k!# anonymous FTP $N %5!< %S %9 $r <B 83 E* $K ;O $a!$ WWFS $N 1? MQ $K$D$$$F$b8&5f$7$F$$$k!# CNE*:b;:8"%0%k!<%W T AINS $NMxMQ!&1? MQ$K $*$1$k CNE*:b ;:8" $r4^$a $F!$%$ %s%?!<%M%C %H$K$* $1$k K!N’Ld Bj$K $D$$ $F!$5!F0E*!&N.F0E*$K=8$^$jD4::!&8&5f$r9T$J$&!# 3 AppleT alk %0%k!<%W$N3hF0 1989 G/ Kv $K AppleT alk 8& 5f 2q $N A0 ?H $G $" $k AppleT alk JY 6/ 2q $, Ev ;~ DL 8& $K $* $i $l $? I[ @n @h @8 ( 8= 5\ >k 65 0i Bg 3X ) $N Ds >’ $G N) $A >e $, $j!$ 1990 G/ $K AppleT alk 8& 5f 2q $X $H H/ E8 $7!$ T AINS88 >e $G $N AppleT alk $N Mx MQ $, ;O $^$C $?!# Ev ;~ $N AppleT alk $O Phase1 $H 8F $P $l $k %7%s%0 %k %>!<%s $N 5, 3J$H Phase2 $H 8F $P $l$k %^ %k %A%>!< %s $N 5,3J $N $b $N$, $" $j!$ Phase1 $K BP $9$k 9M N8 $+ $i!$ %M%C %H %o!< %/ %J %s %P!< 1 K\ $N %7 %s %0 %k %>!< %s $r 4p 44 FDDI %k!< %W $K BP $7 $F @_ Dj$7!$ Lo calT alk Ey $N %M%C %H %o!< %/ $r %k!< %? $r 2p $7 $F %5 %V %M%C %H $H $7 $F @\ B3 $9 $k 1? MQ 7A BV $G $"$C$?!#Ev;~$O%M%C%H %o!<%/5! 4o$NCM CJ$O$^$@ 9b2A$G $"$j!$%M%C %H%o!<%/$N MxMQ$K 4X$7$F $OsU L@4| $G $"$C $? $? $a @l Lg E* $J CN <1 $H 7P 83 $r M- $9 $k ?M $, >/ $J $/!$ T AINS88 $rN. $l $k AppleT alk $O Hy!9 $? $k $b $N $G $"$C $?!# AppleT alk 8& 5f 2q $N 44 ;v $r $7 $F $* $i $l $? I[ @n @h @8 $, E> =P $5 $l $? 8e $O!$$=$N3h F0 $,$[ $H$s $I Dd;_ $7 $?>u BV$K $J$C $? ( Dc LB4| ) !# $= $N4V $N IP $rMQ $$ $?Mx MQ5; =Q $N?J

Super T AINS %K%e!<%9 No.11 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F| 21 Jb$O$9 $5 $^$8 $/!$ %M%C %H%o!< %/ $H $$$( $P IP $7 $+ $J$$ $h $& $J0u >] $, 0lHL %f!< %6 $d%M%C %H %o!< %/ 4IM}<T$K$b?;F)$7$F$$$/$3$H$K$J$j!$ AppleT alk $KBP$9$k8m$C$?G’<1$,L"1d$7$F$$$C$?!# %$!< %5 %M%C %H %+!< %I $N Dc 2A 3J 2= $K H< $$ =y!9 $K T AINS88 $N Mx MQ <T $, A} 2C $7!$ AppleT alk $N Mx MQ <T $b A} 2C $7 $F $$$C $?!# Ev ;~ $N AppleT alk 8& 5f 2q $O ?& 0w 44 ;v $N IT :_ $, B3 $$ $? $? $a!$ AppleT alk $K >\ $7 $$ 0l ?M $N 3X @8 $K T AINS88 >e $G $N AppleT alk $N %>!< %s 4I M} Ey $N Ii C4 $, =8 Cf $7!$ $^ $? $= $N 4I M} $d Mx MQ ?= @A $N J} K! $, IT L@ $J >u BV $, B3 $$ $F $$ $?!# $3 $N $? $a!$ T AINS88 >e $N AppleT alk $N Mx MQ $K 6= L# $r $b $A ;O $a $? Mx MQ <T $, >! <j $K AppleT alk %k!< %? $r N) $A >e $2!$ T AINS88 >e $N AppleT alk $r :. Mp $5 $; $k $H $$ $& ;v 7o $, A} $( $D $D $"$C $? $,!$ $= $N ;v 7o $r $-$C $+$1$K AppleT alk %k!< %?$N 4IM} <T $, AppleT alk 8& 5f2q $K;2 2C$9 $k $h$& $K$J $j!$$= $NNX $,>/ $7 $:$D9-$,$C$F $$$/ $h$& $K$J$C $? ( B[ F04| ) !# Ev;~ $O AppleT alk %W %m%H %3%k $d AppleT alk %k!< %? $NF0:n$K4X$9$k JY6/2q$r 3+:E$7!$ CN<1$N=, F@$KEX $a!$4pAC$r 8G$a$D $D$"$C$?;~ 4|$G$"$C $?$,!$ 0l;~ $O T AINS MxMQ 8& 5f 2q $+ $i $= $N B8 :_ $r K: $l $i $l $F $$ $? AppleT alk 8& 5f 2q $, 3h H/ $J 3h F0 $r ;O $a$k$h $& $K $J $j!$ :FG’ <1 $5 $l $F T AINS MxMQ 8& 5f 2q AppleT alk %0 %k!< %W ( DL>N!$ NS 8i AH ) $H$7 $F @5<0$K3hF0$r;O$a $?$N$G$" $k!#$3$N ;~4|$NJY 6/2q$K$h $kCN<1$N 6&M-2=$,!$ $=$N8e $NNS8iAH $N3h Lv$NAC$K$J$C$F$$$k!# 1994 G/ $4 $m $+ $i %$!< %5 %M%C %H %+!< %I $N CM CJ $b 0B $/ $J $j!$ %$!< %5 %M%C %H %]!< %H $, I8 =‘ $G IU B0 $7$F $$ $k $b $N $b =P 8= $7!$ App elT alk 5! 4o $N @\ B3 ?t $, 5^ 7c $K A} 2C $r ;O $a $?!# $= $N $? $a!$ %M%C %H %o!<%/%J %s%P!< 1 K\ $N %7%s %0 %k%>!< %s $G$O $^ $H $b$K DL ?.$G $- $J$$ >u BV$K $J$C $?$? $a!$ 1995 G/ 8 7n 11 F| $K T AINS88 $G $N Netw ork Range $N JQ 99 ( 3W L? ) $r 7h 9T $7 $?!# 3W L? $N F| Dx $d 6( NO 0M Mj $K$D $$ $F $O!$ T AINS $N9- Js ;o $G $" $k Sup er T AINS %K%e!<%9 $r Mx MQ $7!$ $" $o $; $F Macintosh Ey $N AppleT alk 5! 4o $N T AINS $X $N @\ B3 J} K! $d <+ <g %k!< %k!$ %M%C %H %o!< %/ $r Mx MQ $9 $k 0Y $N %= %U %H $N ;H MQ J} K! $J $I $N 2r @b 5- ;v $b 7G :\ $7!$ AppleT alk FC =8 9f $H $7 $F Sup er T AINS %K%e!< %9 No.4 $r H/ 9T $7 $? ( ?^ 2) !# $3 $N $h $& $J 9- Js $K $b $+ $+ $o $i $:!$ 3W L? $O $9 $s $J $j $H $O ?J $^ $:!$ 3W L? $, 40 7k $9 $k $K $O $[ $\ 0l F| $r MW $7 $?!# $7 $+ $7!$ $3 $N Sup er T AINS %K%e!< %9 AppleT alk FC =8 9f $N H/ 4) $O!$ T AINS $K $* $1 $k NS 8i AH $N 3h F0 $H $= $N %" %/ %F%# %S %F%# $N 9b $5!$ $J $i $S $K T AINS >e $G $N AppleT alk $N Mx MQ K! $K 4X $7 $F 3X Fb $K %" %T!< %k $9 $k 3f 9% $N >l $H $J $j!$ 3W L? 0J A0 $O 100 Bf Dx $G $"$C$? AppleT alk 5! 4o $, 3W L? 8e $N 0l G/ 4V $G Gz H/ E* $K A} 2C $7!$ 1000 Bf $[ $I $N AppleT alk 5! 4o $, T AINS88 $K@\B3 $5$l $k$h$& $K$J$C $?!#$^ $?!$ T AINS88 >e$N%>!< %s>p Js$N:. Mp$r KI;_ $9$k $?$a $K!$%o!<%/%9%F!<%7%g%s 2 Bf$r1?MQ$7$F!$ UAR $rMQ$$$? seed >pJs$N0BDj2=$r$O$+$C$?!# MxMQ<T$, A}$($k $H@_Dj%_ %9$J$I$K $h$k%H %i%V%k$, 5/$3$k!#<B :]!$ Macintosh $K$h$k IP %"%I %l%9>h$C<h$j;v 7o$,IQ H/$9$k $h$&$K $J$C$?$N $O!$ T AINS88 $X$N@\B3 ?t$,Gz H/E*$K A}2C$7 $?3WL? 8e$G $" $k!# %M%C %H %o!< %/ $O 3N $+ $K JX Mx $J $b $N $G $" $k $,!$ B> ?M $X $N LB OG $O ?5 $^ $J $1 $l $P $J $i $J

22 ElKLBg3X$N%-%c%s%Q%9%M%C%H%o!<%/$K$*$1$k!V T AINS MxMQ8&5f2q!W$N3hF0 ?^ 2: AppleT alk FC=89f$N%m%4 $$!#JXMx$J%M%C%H%o!< %/$r6&M- $9$k$?$a $K$$$/ $D$+$NLs B+$4$H $,$"$k$,!$ $"$^$j$K 5^7c$K A}2C $7$?$?$a!$$3$NLsB+ $4$H$r CN$i$J$$ J}!9$,A}$( $F$-$? $h$&$G$" $k!#$3$N$h $&$J%H %i%V%k$r KI;_ $7!$0B?4$7$FJXMx$J%M%C %H%o!<%/$r MxMQ$7$F$$ $?$@$/$? $a$K!$!V Macintosh $G T AINS <+M3<+:_ Bh;0 HG!W ( DL >N!$ 8$ K\ ) $r <9 I.!& JT =8 $7!$ 1996 G/ 10 7n $K Bg 3X @8 6( $+ $i H/ Gd $7 $?!# K\ =q $O!$ Bh FsHG (1991 G/ H/ 9T ) $r $[ $H $s $I A4 $F =q $- 49 $(!$ Bg I} $J 2~ D{ $r 2C $( $F 8= >u $K B( $7 $? $b $N $K $7!$ AppleT alk $N Mx MQ $K 4X $9 $k 9- Js $H 7< LX $r $O $+$C $? $b $N $G $" $k!# 400 It $, 6K C; 4| 4V $G Gd $j @Z $l!$8=:_$b2~D{$r2C$(!$Bh;0:~$H$7$F$NH/9T=‘Hw$r?J$a$F$$$k!# 3W L? $r @. 8y $5 $; $? NS 8i AH $, <! $K N) $A 8~ $+ $& $Y $- ?7 $? $J Mx MQ 5; =Q $O!$ 1995 G/ $K 40 @. $7 $? Super T AINS >e$G$N AppleT alk $NMx MQ5; =Q!$ $9$J $o$A IP T unnel $rMQ $$$? routing 5; =Q$N 3+ H/$G$"$C$?!#$3$l$O!$ Sup er T AINS $N4p44It$, A TM %9%$%C %A$rMQ$$$F$*$j!$ IP ov er A TM $G 1?MQ$5$l$F $$$k$? $a!$ IP $7$+ DL$i$J $$$+ $i$G $"$k!#$3 $N$? $a!$4IM} <T$N Cf$K$O Sup er T AINS $O IP @l MQ $N %M%C %H %o!< %/ $G $" $k $H 8m 2r $9 $k ?M $b $$ $?!# IP T unnel $N <B 83 $O T AINS88 $H $O 3V @d $7 $? Sup er T AINS %5 %V %M%C %H $r 9= C[ $7!$ $= $N %5 %V %M%C %H 4V $G <B 83 $9 $k $7 $+ $J $+$C $? $,!$ Super T AINS $X0\ 9T $9 $k $? $a $N %k!< %? $, 9b 2A $G $" $k $? $a!$ NS 8iAH $H $7 $F IP T unnel $N <B 83 $, 2D G= $H $J$C $? $N $O Sup er T AINS $N 40 @. 8e Ls 1 G/ 7P 2a $7 $? 1996 G/ 5 7n $K $J$C $F $+ $i $G $" $k!# IP T unnel $N <B83 <+ BN $O UAR $r MQ$$ $F 9T $o $l!$d~ M> 6J @^ $r7P $J $, $i $b?t F| $G =* N;$7!$ UAR $N IP T unnel $N 5s F0 $d 1? MQ 5; =Q $r 3N N) $9 $k $3 $H $, $G $-!$ $3 $l $K $h $j!$ Sup er T AINS >e $G $N AppleT alk $N Mx MQ $K 4X $9 $k >c 32 $, 9n I~ $5 $l!$ 0J 8e Sup er T AINS $X$N 0\ 9T $K Go <V $, $+ $+$C $F $$$C $?$N$O8@$&$^$G$b$J$$!# AppleT alk $O$H$+$/$&$k$5$$%W%m%H %3%k$@$H$$$&8m2r$,0lHL$K?; F)$7$F$$$k$H$$$&E@$O;DG0

Super T AINS %K%e!<%9 No.11 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F| 23 $G$"$j!$2f!9$O$3$N$h $&$J8m 2r$r@5$9 $H$H$b$K!$ %W%m%H %3%k$NJI $rD6$($? 0[5!<o 4V$G$NAj 8_@\ B3$H$= $N1? MQ 5;=Q $N 8& 5f3+ H/ $b9T$C $F $$$k!# UNIX %o!< %/ %9%F!< %7%g %s (cap $H samba) $rMQ $$$l$P!$ UNIX >e $G Macintosh $H Windows95 5! $NAj 8_@\B3 ( %U%!%$ %k6&M- Ey ) $O 4JC1$K $G$- $k$,!$ Macintosh $H Windows95 5! 4V $G D> @\ %U%! %$ %k 6& M- $r 2D G= $H $9 $k %= %U %H $r Mx MQ $7 $? 1? MQ5;=Q$N3NN)$K$b EX$a!$$9$G $KF|>o E*$K1?MQ $7$F$$$k $H$3$m$b $"$k!#:#8e $O$3$N $h$&$J0[ 5!<o 4V$G$N%7!<%‘%l%9 $J@\B3$H %M%C%H%o!<%/ $r2p$7 $?>pJs$N 6&M-2= $,1W!92CB. $7$F$$$/ $b$N$H 9M$( $i$l$k!#$^$?!$$I$A $i$+$H$$ $&$H$3$l $^$G$O C<Kv$H$7 $FMxMQ $5$l$F$- $?%Q%=%3 %s$G$b!$ %M!<%‘ %5!<%P $d Email %5!< %P $H $7 $F 0B Dj $K 1? MQ $G $- $k 4D 6- $, @0$C $F $- $F $* $j!$ $= $N @_ Dj $H 4I M} $N MF 0W$5 $+ $i!$ UNIX %o!< %/ %9 %F!< %7%g %s $r I, MW $H $7 $F $$ $? 2a 5n $H $O 0l @~ $r 2h $7 $?!$ ?7 $7 $$ ;~ Be $,$d$C$F$/$k$+$b$7$l$J$$!#:#$d!$ MacOS >e$G IP %k!<%?$,F0$/;~Be$K$J$C$?$N$G$"$k!# 4 MS-Net w ork %0%k!<%W$N3hF0 MS-Net w ork %0 %k!< %W $O!$ Hf 3S E* ?7 $7 $$ %0 %k!< %W $G $" $j!$ $= $N @_ CV $N $-$C $+ $1 $H $J$C $? $N $O!$ Windows 95( 0J 2< win95) $N H/ Gd $G $" $k!# Windows 3.1 $N $H $- $O!$ shareware $N Winsock Mx MQ $N TCP/IP @\ B3 $G!$ %a!< %k $J $I $r 9T$C $F $$ $? $,!$ win95 H/ Gd A0 $N &B HG CJ 3, $G!$ %U%! %$ %k $d %W %j %s %?!< $N 6& M- %5!< %S %9 $N Ld Bj $, Ib >e $7 $?!# ?t @i Bf $, $D $J $,$C $F $$ $k T AINS88 $K ?t == Bf $N >. $5 $J LAN $r G0 F, $K $* $$ $? win95 %^ %7 %s $, Aj Ev ?t @\ B3 $5 $l $? >l 9g!$ %M%C %H %o!< %/ $K $$ $+ $J $k 1F 6A $, =P $k $N $+!$ $H $$ $& Ld Bj $G $" $k!# $= $3 $G!$ 1995 G/ 7 7n $" $? $j $+ $i M- ;V $G MS-Netw ork $K 4X $9 $k %W %m %H %3 %k $N 8& 5f $K F~ $j!$ 11 7n 20 F| (win95 F| K\ HG $, H/ Gd $5 $l $k 3 F| A0 ) $K MS-Netw ork %0 %k!< %W $H $7 $F 0J 2< $N $h $& $J 6[ 5^ >p Js $r %; %s %?!< H/ 9T $N Super T AINS %K%e!<%9>e$GN.$7$?!# %Q!< %= %J %k %3 %s %T%e!< %? (PC) $N %M%C %H %o!< %/ 5! G= $, 5^ B. $K ?J 2= $7 $F $- $F!$ T AINS $K @\ B3 $5 $l $k Bf ?t $b 5^ A} $7 $F $$ $^ $9!# $3 $N $h $& $J >u 67 $G!$ Microsoft Windows95 (Win95) $H$$$&%7%9%F%‘$,H/Gd$5$l$h$&$H$7$F$$$^$9!# Win95 $O %M%C %H %o!< %/ BP 1~ $, FC D9 $G $9 $,!$ I, $: $7 $b T AINS $N $h $& $J Bg 5, LO $N %M%C %H%o!<%/$G ;H$&$3 $H$r%?!<%2%C %H$K$7 $F$$$^$; $s!#$3$N$? $a$K!$ Win95 $rI8 =‘ @_ Dj $N $^ $^ $G ;H MQ $9 $k $H T AINS $r0[ >o $K :. ;( $5 $; $F %H %i %V %k $r 5/ $3 $9 $3 $H $, M= A[$5$l$^$9!# T AINS 1? 1D 0Q 0w 2q $N 2< $N T AINS Mx MQ 8& 5f 2q $G $O MS-Netw ork %0 %k!< %W $, Cf ?4 $H $J$j!$%H %i%V %k$rL$ A3$KKI $0$? $a$K!$ T AINS $N>u67$KE,$7 $? Win95 MxMQ J}K!$r 8! F$ $7 $^ $7 $?!# $= $N 7k 2L!$ K\ FC =8 9f $G Ds 0F $7 $? @_ Dj J}K! $G Mx MQ $9 $l $P!$ %H %i %V %k

24 ElKLBg3X$N%-%c%s%Q%9%M%C%H%o!<%/$K$*$1$k!V T AINS MxMQ8&5f2q!W$N3hF0 $r 2D G= $J $+ $. $j 2s Hr $G $- $k $H $N 7k O@ $r F@ $^ $7 $?!# Windows95 $r F~ <j $5 $l $? J} $O!$ I, $:!$ 7G :\ $N $H $* $j $K @_ Dj $7 $F $+ $i PC $r T AINS $K @\ B3 $7 $F Mx MQ $7 $F $/ $@ $5 $$!# T AINS $N 0B Dj 1? MQ $r 0] ;} $9 $k $? $a $K!$ $_ $J $5 $^ $N $4 6( NO $r $* 4j $$ $$ $? $7 $^ $9!# $J $*!$ $3 $N Ld Bj $O Windo wsNT $K $b 6& DL $G $9!# $3 $l $i $N MS-Netw ork $r T AINS $GMx MQ $9 $k J} K! $N 8& 5f $r :# 8e $b B3 $1!$ 0B A4 $G 8z 2L E* $J Mx MQ J} K! $r Ds 0F $7 $F$$$-$^$9!#$40U8+$d$4;22C$b4?7^$$$?$7$^$9!# Ld Bj $N 85 $O!$ win95 $G %$!< %5 %+!< %I $r $D $1 $? >l 9g!$ %G %U%) %k %H $G %$ %s %9 %H!< %k $5 $l $k NetBEUI (NetBIOS Extended User Interface), NetW are Ey $N %W %m %H %3 %k $G $" $k!# FC $K NetBEUI $O IBM $, 3+ H/ $7 $? $H $- $O!$ $; $$ $< $$ ?t == Bf Dx EY $, @\ B3 $5 $l $? %M%C %H %o!< %/ $r A[ Dj $7$? $b $N $G $" $j!$ %k!< %F%# %s %0 >p Js $r ;} $? $:!$ L> A0 2r 7h $N $? $a $K B? NL $N %V %m!< %I %-%c %9 %H %Q %1%C%H$rN.$7!$ T AINS88 $K@\B3$7$F$$ $kA4$F $N%^%7 %s$NF0 :n$K?< 9o$J1F 6A$r$b$? $i$9$3 $H$,7| G0$5 $l $?!# $= $3 $G!$ TCP/IP 0J 30 $N %W %m %H %3 %k $r N. $5 $J $$ $h $& $K!$ !V%U%! %$ %k!& %W %j %s %? 6& M-$N A4 LL E* 6X ;_!W $r Ds 8@ $7 $? $o $1 $G $" $k!# $b $A $m $s!$ win95 $r 9X F~ $9 $k ?M $O!$ 4J C1 $K <+ J, $N %Q%=%3%s$HB>?M$N %Q%=%3%s $G%U%!%$ %k6&M-Ey $,$G$-$k $3$H$r4| BT$7$F$$ $k$o$1 $G$"$j!$$= $l$r 40A4H]Dj$9 $k$3 $H$O!$ F1$8 Windows %^%7 %s$r ;H$&$b $N$H $7$F ?H$r @Z$k;W $$$, $7$? $3$H $O3N$+ $G$"$k!#$7$+$7 $J$,$i!$ 2?$K$b $7$i$J $$=i?4 <T$,%G %U%)%k%H $N@_Dj $N$^$^ B??t T AINS88 $K@\B3 $5$l$k$H9M$($k$H � � � � � � !# T AINS88 B&$K$b LdBj $O$"$k!# A0=R $N$h $&$J %W%m%H %3%k $,:\$C $?%Q %1%C%H$r T AINS88 6y!9$^$G Aw$k $3 $H $r 5v $7 $F $$ $k $N $@!# $3 $N Ld Bj $N 2r 7h $K $O!$ $= $l $+ $i!$ Ls 4 %v 7n $N ;~ 4V $, I, MW $G $"$C $?!# MS-Netw ork %0 %k!< %W $O!$ T AINS $H$O FH N) $N %; %0 %a %s %H $r MQ 0U $7!$ $= $3 $G 3F %W %m %H %3 %k $N ?6 $k Iq $$ $r %b %K %? $7!$ %U%! %$ %k!& %W %j %s %? 6& M- $r <B 8= $9 $k!$ :G A1 $N J} K! $r LO :w $7 $?!# $= $N7k2L!$ NetBIOS on TCP/IP (NBT, NetBIOS = Netw ork Basic Input Output System) $N$_ $r Mx MQ $7 $+ $D WINS(Windo ws Internet Naming Service) %5!< %P $r MQ 0U $7!$ L> A0 2r 7h $9 $k$3$H$K$h$j!$%V%m!<%I%-%c%9%H%Q%1%C%H$r7c8:$5$;$k$3$H$,2DG=$K$J$C$?!# $=$3$G!$ windows NT3.51 %5!<%P 2 Bf$r MQ0U$7 $F<B 83$7!$$= $l$i$G WINS $K $h$kL> A02r 7h $r9T$& @_Dj $r $9$l $P!$ %U%!%$ %k!& %W%j %s %? 6&M- 2D G=$H H= CG$7!$ 1996 G/ 4 7n!$ 6X ;_$N 2r =|$K F’ $_@Z$C$?!#$?$@$7!$ %M%C%H%o!< %/$NL5 MQ$J%H %i%U%#%C%/ $NA}2C $rHr$1 $k$?$a $K!$%U%!%$ %k!&%W %j%s%?6&M-$r$7$J$$%^%7%s$K$O!$0z$-B3$- TCP/IP $N$_$N;HMQ$K$H$I$a$F$b$i$C$F$$$k!# 8= :_ $G $b!$ NetBEUI $d NetW are $r N. $9 %^ %7 %s $, $" $k $,!$ El KL Bg A4 BN $N Windows %^ %7 %s $N<B ?t $H Hf 3S $9 $l $P $5 $[ $I B? $/ $J $$ $G $" $m $&!# $^ $?!$ A4 It 6I Ey $, A4 $F %5 %V %M%C %H $N Cf $K F~ $l

Super T AINS %K%e!<%9 No.11 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F| 25 $P!$$=$l$i$N%W%m%H %3%k$r %k!<%?$GMn $H$9$3$H $,$G$- $k$N$G!$$= $l$i$N%W %m%H%3 %k$rMQ$$ $F$b LdBj$O$J$$ $7!$$‘ $7$m NBT $r MQ$$ $l$P!$ %5%V%M%C %H$r 1[$( $F%U%! %$%k!& %W%j %s%? 6&M-$, <B8= $5$l$k!# MS-Net w ork %0%k!<%W$O$3$N$[$+!$@\B3$K4X$9$k<A Ld$KEz$(!$%o!<%/%0%k!<%W$N:n$jJ}$J$I $r;XF3$7!$ 0lJ} $G Windows NT $K$h $k?7 $7$$ %M%C %H%o!< %/9= C[$N $?$a $N8& 5f $rB3 $1$F $$$k!# NT 4.0 $, H/ Gd $5 $l!$ Windows %^ %7 %s $N @\ B3 ?t $O 5^ B. $K A} $( B3 $1 $F $* $j!$ MS-Net w ork %0 %k!<%W$K5Y$‘2K$O$J$$$h$&$G$"$k!# 5 $*$o$j$K %M%C%H%o!<%/ $O7W;; 5!$J$I$r 8_$$$K@\ B3$9$k 5;=QLL$K 4X?4$, =8$^$j$, $A$G$9$,!$ $=$NK\ <A$O ?M$H?M$H$r7R$0 M-5!E* $J%3%_%K%e %1!<%7%g%s $K$"$k!#$= $N$?$a $K$O%O!< %I%&%’%"$N @_CV$N $_$G $OIT==J,$G$"$j!$ %M%C%H%o!< %/MxMQ 5;=Q$N 3+H/!$1?MQ 4IM}$N 3NN)$d!$ %M%C%H%o!< %/%"%W %j%1!< %7%g%s$N=<<B$J$I $,=EMW$G $"$k!#$9$J $o$A!$%f!< %6%5%$%I $+$i$N @Q6KE*$J Ds8@$d?7 5;=Q$N 3+H/ $X$N;22C!$JB$S$KCN <1$N6& M-$HEA>5 $,=EMW$J %]%$%s %H$K$J$k!# ElKLBg3X $G$O!$B? $/$N8&5f <T$N EXNO$K$h$j!$$3$l $i$N=tLd Bj$N2r 7h$,$O$+ $i$l!$<A E*$K$b9b $$%-%c%s %Q%9%M%C%H %o!<%/$, <B8= $7$F$-$F$$$k!#$=$N Cf?4E* $JLr3d$r 2L$?$7$F $$$k$N $,!$%f!<%6$, @Q6KE*$K <+M3;2 2C$7$F8& 5f3+ H/$d<+<gE*%k!< %k$N Ds0F$r 9T$C$F$$ $k T AINS MxMQ8& 5f2q$G $"$k$3 $H$,!$ ElKLBg 3X$NBg $-$J FCD’ $K$J$C$F$$$k!#:#8e $H$b!$D6 9bB.%M%C %H%o!<%/ 8~$-$NMx MQ5;=Q!$ %"%W%j %1!<%7%g%s $N=<<B 5Z$S 1?MQ4IM}3NN)$, $O$+$i$l!$ ElKLBg3X $K$*$1 $k>pJs%$ %s%U%i %9%H%i%/ %A%c$,1W!9H/ E8!$=<<B $7$F $$$/$3$H$G$"$m$&!# :G 8e $K K\ 9F $r $^ $H $a $k $K $" $? $j!$ B? Bg $J $4 6( NO $r $$ $? $@ $$ $? M} 3X It $N ?y 9> =$ 7/ $r ;O $a $H $9 $k T AINS Mx MQ 8& 5f 2q $N 3’ $5 $s!$ $J $i $S $K Am 9g >p Js %7 %9 %F %‘ 1? MQ %; %s %?!< $N 3’ $5 $s $K 46 <U $7 $? $$!# ;29MJ88% [1] :d ED ?? ?M!$ :, 85 5A >O!$ Ln 8} @5 0l : \ El KL Bg 3X Am 9g >p Js %M%C %H %o!< %/ %7 %9 %F %‘ T AINS $N 9= C[ ", >pJs=hM}3X2qO@J8;o!$ 31, 11 (1990) pp. 1661{1671. [2] A> :, =( >< , F# 0f >O Gn , :, 85 5A >O : \ El KL Bg 3X $N D6 9b B. %-%c %s %Q %9 %M%C %H %o!< %/ %7 %9 %F %‘ Sup er T AINS ", EE;R>pJsDL?.3X2q5;=Q8&5fJs9p!$ IN96-25 (1996-06). [3] Sup er T AINS %K%e!< %9!$ El KL Bg 3X Am 9g >p Js %7 %9 %F %‘ 1? MQ %; %s %?!< ( ;2 >H h ttp://www. tohoku.ac.jp/T AINS/news/).