ISSN 1341-139X Super T AINS %K%e!<%9 No.11 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F| 1 %K%e!<%9 No.11 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F|H/9T ElKLBg3XAm9g>pJs%7%9%F%‘1?MQ%;%s%?!<1?1D0Q0w2q9-Js@lLg0Q0w2q \Organ of Corti"( 0e3XIt<*I!0v9"2J3X65<<%&%’%V%Z!<%8$h$j ) L\<! 3XFb WWW $"$s$J%Z!<%8$3$s$J%Z!<%8 Bh 1 2s : 0e3XIt<*I!0v9"2J3X65<< : : : 9b:d CN@a 2 D69bB.%^%k%A%a%G%#%"J,;6=hM}$N<B83$r=*$($F : : : : : : : : A>:, =(>< , 9u5\ 65G7 , F#0f >OGn , :,85 5A>O 5 9-0h A TM %M%C%H%o!<%/MxMQ0u>]5- | NTT %^%k%A%a%G%#%"DL?.<B83$N7P83$+$i | : : : : : : : : : : :4F# OBB’ , >.5WJ] 29 , @nEg N4B@ , J!ED 42 11 ElKLBg3X$N%-%c%s%Q%9%M%C%H%o!<%/$K$*$1$k!V T AINS MxMQ8&5f2q!W$N3hF0 : : : : : : : : : : : : : : : : : : ?N2J C$IW , B<>> =_;J , A>:, =(>< 16 NTP %5!<%S%9$N;H$$J} : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 2,K\ El , A>:, =(>< 26 ?7$7$$ CS $N3F<oMxMQK! : : : : : : : : : : : : : : : : : : : : : : : : : : T AINS MxMQ8&5f2q new-cs %0%k!<%W 32 JT=88e5- : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 39 Sup er T AINS %K%e!<%9$O!$A4 6541!$ $*$h $S3F 8&5f <<$H ;vL3 Ey $N3F <<$K 1 It $:$D G[I[ $7$F $$$^$9!#?&0w!&3X@8$N3’$5$s$K$b$42sMw$/$@$5$$!# WWW $G8+$k>l9g$N;XDj http://www.tohoku.ac.jp/T AINS/news/

2 3XFb WWW $"$s$J%Z!<%8$3$s$J%Z!<%8 Bh 1 2s : 0e3XIt<*I!0v9"2J3X65<< 3XFb WWW $"$s$J%Z!<%8$3$s$J%Z!<%8 Bh 1 2s 0e3XIt<*I!0v9"2J3X65<< F|K\8lHG http://www.orl.med.tohoku.ac.jp/index-j.h tml 1Q8lHG http://www.orl.med.tohoku.ac.jp/index-e.h tml 0e3XIt<*I!0v9"2J 9b:d CN@a takasaka@orl.med.tohoku.ac.jp !A JT=8It$+$i !A :#9f$+$i$N?7$7$$O":\4k2h$H$7$F!$ElKLBg3XFb$N8&5f<<$J$I$N %[!<%‘%Z!<%8$r>R2p$9$k !V3XFb WWW $"$s $J%Z!<%8 $3 $s$J%Z!< %8 Bh 1 2s!W$r$O $8$a$k $3$H$H $$$?$7 $^$7$?!# Bh 1 2s L\$N:# 2s$O!$0e 3XIt <*I!0v 9"2J$N %Z!<%8$G $9!#$3$l $+$i$b Kh9f!$3X Fb$N6= L#?<$$ %Z!< %8$r>R2p$7$F$^ $$$j$^$9!#<+A&B>A&$OLd $$$^$;$s!$$_$J$5$^$+$i $N>pJs$r$*BT$A$7$F$* $j $^$9!# 1 $J$< WEB %Z!<%8$,I,MW$J$N$+ 3XFb $N WEB %Z!< %8 ;v Nc >R 2p 5- ;v$N Bh 1 9f $K A* Dj $7 $F 2<$5 $j!$ Bg JQ 8w 1I $K ;W $$$^ $9!# 1996 G/ 2 7n$K8x3+ $7$?$b$N $N!$8=:_$b9= C[Cf$N!$$^ $@$^$@L$ =O$J$b$N $G$9$,!$$3 $l$r5!2q $K!$3FJ} LL$+$i$N=u8@$r$$$?$@$-$?$/!$$3$3$K$4>R2p?=$7>e$2$^$9!# <* I! 0v 9" 2J 3X 65 << $N >l 9g!$ WEB %Z!< %8 $N :n @. $O!$ Hr $1 $F DL $l $J $$ $b $N $G $" $j $^ $7 $?!# 1991 G/ $+$i!$ KhG/ 1 2s $NDj 4|E* $J9q :]%7 %s%] %8%& %‘ (Sendai Ear Symp osium) $r <g:E $9$k $3 $H$K$J$j!$$=$N>pJs Ds6!$N I,MW$K$; $^$i$l$? $+$i$G $9!#$3$N%7 %s%]%8%& %‘$O!$D0 3P$J$I$N <*2J 3X$K4X$9$k4pACE* $J8&5f$r F$O@$9 $k!$<g$H$7 $F%"%8%" $N8&5f<T $rBP>]$K ;O$a$? $b$N$G$9!# 4{$K 6 G/ $r7P 2a$7 $F!$@$3& E*$K $b9- $/G’ $a$i $l$k 9q:] 3X2q $K$J$C $F$- $^$7 $?!#$3 $N%7 %s%] %8%& %‘$N >pJs$r!$%$%s%?!<%M%C %H$rDL$7 $F!$Aa$/ $+$i@$3& $KH/?. $7$F$$$? $3$H$,!$ K\%7%s%] %8%&%‘ $NB8 :_$r!$@$3&$K$$$A$O$d$/CN$i$7$a$k7@5!$H$J$C$?$3$H$O4V0c$$$"$j$^$;$s!# 2 C/$, WEB %Z!<%8$N:n@.$KEv$?$C$?$+ WEB %Z!< %8$O!$:n $k?M $N9M $(J} $K$h$C $F!$MM!9 $J7A $r<h$k $3$H $O$4 B8$8 $NDL $j$G $9!#<* I! 0v9"2J$G$O!$A0$K$b =R$Y$^$7 $?$h$& $JF05!$, $"$j$^$7 $?$N$G!$@U G$$N;}$F $k<T$, :n@.$KEv $?$k

Super T AINS %K%e!<%9 No.11 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F| 3 $N$,%Y%9%H$G$"$m $&$H9M $(!$A4$/$N AG?M$G$" $k;d$,!$ ;n9T:x8m $r=E$M$F!$ %F%-%9 %H$r$a$/ $j$J $,$i9=C[$r;O$a$^$7$?!#:n@.$N4pK\O)@~$O!$ 1. F|K\8l$H1Q8l$NFsK\N)$F$H$9$k 2. <*I!0v9"2J3X65<<$N%"%+%G%_%C%/$J>pJsDs6!$r%a%$%s$H$9$k 3. @gBf<*2J3X%7%s%]%8%&%‘$NB.Js$H>\$7$$2q5DO?$rDs6!$9$k 4. 9qFb30$N<*I!0v9"2J3X65<<$d8&5f=j$H%j%s%/$rD%$k 5. F| K\<* I!0v 9"2J 3X2q 5\ >kCO J}It 2q$N >pJs Ds 6!$r 9T$$!$ $3$3 $G$O 0l HL8~ $1$N 0eNE >pJs Ds 6! $b9T$&!# $J$I$G$9!# 3 WEB %Z!<%8$N9=@.$O$I$&$J$C$F$$$k$+ $^ $:!$ %I %a %$ %s L> orl.med.tohoku.ac.jp $r 0e 3X It $N %M%C %H %o!< %/ C4 Ev $N J} $K 3d $j Ev $F $F $$ $?$@$-!$I8Bj $K$" $k URL $G8x<0 $N WEB %Z!<%8 $r8x 3+$9$k $3$H $K$7 $^$7$?!# $^$?!$ $3$l$i $r ElKLBg3X$N%$%s%?!<%M%C%H;q8;0lMw$N%Z!<%8$KEPO?$7$F$$$?$@$-$^$7$?!# ?^ 1: F|K\8lHG%H%C%W%Z!<%8 ?^ 2: 1Q8lHG%H%C%W%Z!<%8

4 3XFb WWW $"$s$J%Z!<%8$3$s$J%Z!<%8 Bh 1 2s : 0e3XIt<*I!0v9"2J3X65<< WEB %Z!< %8$N4i $K$" $?$k!$ :G=i $N%Z!<%8 $K$O!$ %?%$ %H%k $N2< $KEv65 <<$N %7%s %\%k %^!<%/ $H $b$$$($k!$<* $Niw 5m$N Cf$N 463P >eHi \Organ of Corti" $r E:$( $F!$2Z$d $+$J J70O 5$$r =P$9 $h$& $K9) IW $7 $^ $7 $?!# $3 $N %9 %-!< %‘ $O!$ 65 << $N 9b 66 C$ ( %(!< %k Bg 3X N1 3X Cf ) $N I. $K $J $k $b $N $G!$ $3 $N%Z!<%8 $r K,$l $k J}!9 $K $+$J $j $N %$ %s%Q %/ %H $rM? $( $F $$ $k$h $& $G $9!#?^ 1 $O F| K\8l HG!$ ?^ 2 $O 1Q8lHG$N%H%C%W%Z!<%8$G$9!# $3 $N %9 %-!< %‘ $N 2< $K $O!$ :G ?7 >p Js!$ 65 << $N Nr ;K!$ 65 << 9= @. 0w!$ 8& 5f %W %m %0 %i %‘!$ <g MW 6H @S (1996,1995-93,1992-90) !$@gBf<*2J3X %7%s%] %8%&%‘!$ 5\>k8) COJ}It 2q!$%j%s %/@h WEB %Z!<%8 %j%9 %H $J $I $N %Z!< %8 $r <( $9 %? %$ %H %k $, JB $s $G $$ $^ $9!# $? $H $( $P!$ A0 $K $b =R $Y $^ $7 $? $h $& $K!$ WEB %Z!<%8 $r:n $kBg $-$JF0 5!$H $J$C$?@g Bf<* 2J3X %7%s%] %8%& %‘$N%? %$%H %k$r%/ %j%C%/ $7$F $$ $?$@$1$l$P!$%W%m%0 %i%‘$@ $1$G$O$J $/!$9V1i5- O?=8$N FbMF$d!$;2 2C<T$N=8 9g<L?? $b8+$k$3 $H$, $G$-$^$9!#$3$N>pJs$O!$3$30$+$i$N%"%/%;%9$r9MN8$7$F!$1Q8l$G$bF1MM$KDs6!$7$F$$$^$9!# $^$?!$:G?7 >pJs$r%/ %j%C%/$7$^ $9$H!$K\G/ $NBh 7 2s@gBf <*2J3X%7 %s%]%8%& %‘$NM=9p $,!$$=$N %W%m%0 %i %‘ $H$H $b $K 7G <($7 $F $" $j $^$9 1 !# $3 $N$h $& $J >p Js$O!$ 4Z 9q $d BfOQ!$ Cf 9q $N 8&5f <T $J $I $,=PH/A0$KCN$k $3$H$,=P Mh$^$9 $N$G!$5.=E $J>pJs $H$J$C$F$* $j$^$9!# $$$:$l$O!$ EE;R%a!< %k$G $N1iBj?=$79~$_$J$I$r<B8=$7$F$$$-$?$$$H9M$($F$*$j$^$9!# 4 WEB %Z!<%8$r8x3+$7$F$N%a%j%C%H$O ? 8=:_!$5~ETBg3X!$ 2,;3Bg3X!$6e=#Bg 3X$N3F<*I!0v 9"2J3X65<<$G!$ WEB %Z!< %8$r8x3+$7$F $* $j!$%j%s%/$rDL$7$F 8rN.$r ?<$a$J$, $i>pJs8r 49$KLr N)$F$F$$ $^$9!#$^$?!$ :G6a$N N.9T$G$" $k<+ 8JI>2A$N$?$a$N;q NA$r!$@d $($:=‘Hw $7$F$$$k $3$H$K $J$j!$;qNA $NDs6!$r 5a$a$i $l$F$b!$2? ;~$G $b1~$8$k$3$H$, =PMh$kBV @*$K$J$C$F $$$^$9!# $3$N$h$& $J$3$H $O!$0JA0$K $O9M$($i $l$J$+$C $?$3 $H$G!$ WEB %Z!<%8:n@.$N0lBg%a%j%C%H$H$$$($k$H;W$$$^$9!# 0J>e!$<h$jN1$a $N$J$$$3$H$r=q $-JB$Y$^$7$? $,!$K\J8$,!$ WEB %Z!<%8$K 4X?4$r;}$C$F$* $i $l$kJ}$K!$>/$7$G$bM-MQ$J>pJs$H$J$l$P9,$$$G$9!# 1 :#G/$N@gBf<*2J3X%7%s%]%8%&%‘$O 4 7n 20 F|$+$i$N3+:E$G$9!#$3$N5-=R$O869F<9I.;~E@$N$b$N$G$9

Super T AINS %K%e!<%9 No.11 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F| 5 D69bB.%^%k%A%a%G%#%"J,;6=hM}$N<B83$r=*$($F ElKLBg3XBg7?7W;;5!%;%s%?!< A>:, =(>< sone@cc.tohoku.ac.jp ElKLBg3XBg3X1!>pJs2J3X8&5f2J 9u5\ 65G7 kuro@nemoto.ecei.tohoku.ac.jp ElKLBg3XBg3X1!>pJs2J3X8&5f2J 1 F#0f >OGn fujii@nemoto.ecei.tohoku.ac.jp ElKLBg3XBg3X1!>pJs2J3X8&5f2J :,85 5A>O nemoto@nemoto.ecei.tohoku.ac.jp 1 $O$8$a$K 6a G/ $N %3 %s %T%e!< %? %M%C %H %o!< %/ $N J, Ln $G $O!$ Sup er T AINS $N$h $& $J D6 9b B. %M%C %H %o!< %/ $K $h$k %^ %k %A %a %G%# %" 2= $H!$ %$ %s %?!< %M%C %H $K Be I= $5 $l $k %0 %m!< %P %k 2= $, 5^ B. $K ?J 9T $7 $F $$ $^ $9!#?7$7$$;~ Be$N %M%C%H %o!<%/1~ MQ$r AOB$ $73+ H/$9$k $?$a $K!$ NTT %^%k %A%a %G%#%"DL ?.6& F1 MxMQ <B 83 $,!$ J? @. 6 G/ EY $+ $i 3 G/ 4V $K $o $?$C $F <B ;\ $5 $l $^ $7 $?!# $3 $l $O!$ A4 9q 5, LO $N 9- BS 0h %P%C%/ %\!< %s %M%C %H %o!< %/ 2 $r NTT $, Ds 6! $7!$ A4 9q $N MM!9 $J <B 83 ;2 2C 5! 4X $, $= $l $> $l FH <+ $N MxMQ<B83$N$?$a $N%f!<%65! 4o$H%"%W %j%1!<%7%g %s$r3+H/ $7$F!$<B :]$N1?MQ $rDL$7$F I>2A$r 9T$& $b$N$G$9!# ElKLBg3X $+$i$b B?$/$N8& 5f%0%k!< %W$,;22C $7$^$7 $?$,!$Bg7? 7W;;5! %;%s%?!<$G $O!VD69b B.%^ %k%A%a%G%#%"J,;6 =hM}!W$N 8&5f%W%m %8%’%/%H $r<B;\$7 $^$7$?!# $3$N%W %m%8%’%/%H $NFCD’ $O!$8& 5f%0%k!<%W$,3FBg3X $NBg7? 7W;;5!%; %s%?!<$J$I $N8&5f <T$G9=@. $5$l$F$$ $k$3$H $G$9!#$3$N $3$H $O!$<!$K=R$Y$k$h$&$K!$Bg7?7W;;5!%;%s%?!<$r<h$j4,$/>u67$KL)@\$K4X78$7$F$$$^$9!# 2 Bg7?7W;;5!%;%s%?!<$H%^%k%A%a%G%#%"J,;6=hM} A49q 7 $D$N9q N)Bg3X$K$O A49q6&F1 MxMQ;\@_ $H$7$FBg 7?7W;;5! %;%s%?!<$,@_ CV$5$l$F $$$^$9!# 8=:_$NBg7?7W;; 5!%;%s %?!<$G$O!$ %9!<%Q!<%3 %s%T%e!<%?$N %5!<%S%9 $,:G=E MW9‘L\ $K$J$C$F $-$^ $7$?!#$3$l$O!$J*M} 3X!$5$>]!$2h A|=hM}$J $I$NJ, Ln$GBg5, LO$J2J 3X5;=Q7W ;;$,9T$o $l$k$h $&$K $J$j!$$3$l$i$N7W;;5!<{MW$,%9!<%Q!<%3%s%T%e!<%?$X=8Cf$7$F$-$?$3$H$K$h$j$^$9!# 1 1997 G/ 4 7n$h$j5\>k8)N)5\>kBg3X;v6H9=A[3XIt 2 DL>o$N%$%s%?!<%M%C%H$H$OFHN)$7$?$b$N$G$9!#

6 D69bB.%^%k%A%a%G%#%"J,;6=hM}$N<B83$r=*$($F %9!<%Q!<%3 %s%T%e!<%?$r MxMQ$9 $k:]$K!$ KDBg$J ?t;z$N MeNs$G %7%_%e%l!< %7%g%s7k 2LEy$r I=<( $9$k$N $G$O $J$/!$ %o!< %/%9 %F!< %7%g%s $r MxMQ $7 $FF0 $- $rL\ $K8+ $( $k$h $& $K2D ;k 2=$9 $k 5!G= ( %] %9%H=hM} ) $N <{MW $,9b $^$C $F$$ $^ $9!#FC $K 2hA| =hM} $d 2;@< =h M}$J $I$N J, Ln$G $O!$ $3$N $h$& $J %^ %k%A%a%G%#%"J,;6 =hM}$, 7g$+$; $J$$5! G=$H$J$C$F $$$^$9!# $^$?!$%9!< %Q!<%3%s %T%e!<%?$G $N=h M}$K@hN)$C$FA0=h M}$r9T $J$&>l9g $K$b!$%o!< %/%9%F!<%7%g %s$rMx MQ$9$k $3$H$,B? $/$J$C$F $$$^ $9!#$9$J$o$A!$%o!<%/%9 %F!<%7%g%s $r%W%j / %]%9 %H%W%m %;%C%5$H$7 $FMxMQ$9 $k$3$H $K$h$C$F!$ %9!<%Q!< %3 %s %T%e!< %? $r 8z 2L E* $K Mx MQ $G $- $k $h $& $K $J$C $F $$ $^ $9!# $3 $N >l 9g $K %9!< %Q!< %3 %s %T%e!<%?$H%o!<%/%9%F!< %7%g%s$N 4V$G$OKD Bg$J7W ;;7k2L$, E>Aw$5 $l!$$=$l $r7W;;=h M}$N?J 9T$K 1~$8 $F!$ $" $k $$ $O %" %K %a!< %7%g %s ( F0 2h ) $d %*!< %G%# %* $N :F @8 $K 9g $o $; $F EA Aw $G $- $k $h $& $J!$ DL?.MFNL$,Bg$-$$!$9-BS0h$N%M%C%H%o!<%/$,I,MW$H$5$l$^$9!# 0lJ}!$>. $5$J7W;; $r%f!<%6 $N%o!<%/ %9%F!<%7%g %sEy$G=h M}$9$k %1!<%9$G $b!$$=$N 2aDx$G ;H$& 9b2A$J%=%U%H%&%’%" $dFC<l $JF~=PNO 5!4o$rBg 7?7W;; 5!%;%s%?!< $,=‘Hw$7!$ $3$l$r 6&F1MxMQ $K6! $9$k7ABV$,B?$/ $J$C$F$$$^ $9!#$3$N>l 9g$K$O MxMQ<T$N 8&5f<< $+$i%M%C%H %o!<%/$r7P M3$7$F MxMQ $9$k$3$H$K$J$j!$B? MM$J%a %G%#%"$NF~ =PNO$r%j %"%k%? %$%‘$G<B 9T$7$F!$0c OB46$N $J$$MxMQ 4D6- $rMxMQ<T$XDs6! $9$k$?$a $K$O!$BgNL $N%G!<%? $r=V;~$K E>Aw$G $-$k9-BS 0h$N%M%C%H %o!<%/$, I,MW $K$J$j$^$9!#$9$J $o$A!$8& 5f$K$* $1$k%3 %s%T%e!<%?$N MxMQ$K $O%9!<%Q!< %3%s%T%e!< %?$K$h $kBg 5,LO7W;;$H%o!<%/ %9%F!<%7%g %sEy$N%Q!< %=%J%k $J=hM}$N Fs$D$N %+%F%4 %j!<$,$"$j $^$9$,!$ $$$: $l$K $* $$ $F $b!$ :# 8e $N Bg 7? 7W ;; 5! %; %s %?!< $N %5!< %S %9 Ds 6! $r 9M $( $k $H $- $K!$ D6 9b B. $N %M%C %H %o!<%/$OI,?\$N4pHWMWAG$G$9!# 3 %^%k%A%a%G%#%"J,;6=hM}$H%M%C%H%o!<%/ Bg7?7W;; 5!%;%s %?!<$r<h$j 4,$/>u 67$N$b$& 0l$DBg $-$JJQ2= $O!$%$%s %?!<%M%C%H$N Ia5Z$H 9bB. 2=$G $9!# Bg 7? 7W ;; 5! %; %s %?!< 4V $N $_ $r %M%C %H %o!< %/ @\ B3 $7 $F $$ $k $3 $m!$ $= $l $O %; %s %?!< 4V $N %P%C%A%8%g %V E> Aw $H TSS 5! G= $r Ds6! $9 $k $? $a $N $b $N$G $7 $?!# :# F| $G $O!$ $[ $\$9 $Y $F $N Bg 3X $, %$%s%?!<%M%C%H$G7k $P$l!$8&5f <T$OAH?% $NFb30 $rLd$o$:!$ <+J,$N 8&5f<<$+ $iD>@\$K L\E*$N %3%s %T%e!<%?%7%9%F%‘$K @\B3$7Mx MQ$G$- $k$h$&$K $J$C$F$$ $^$9!#6K8@ $9$l$P!$ F1$8It20 $GNY$N 4y$K :\$C$?%7%9%F%‘$r MxMQ$9 $k$N$b!$ 1s$/N%$l $?CO$N %9!<%Q!<%3 %s%T%e!<%?$r MxMQ$9 $k$N$b!$ F1$8 463P$H$J$j$^$9!# $9$J$o$A!$ COM}E* $J1s6a$K 0MB8$; $:!$MxMQ$G $-$k%3 %s%T%e!<%?%7 %9%F%‘ $NCf $+$iMQES$K$b$C$H$bE,$7$?$b$N$rA*$s$GMxMQ$9$k$3$H$,2DG=$K$J$C$F$$$^$9!# %$%s%?!< %M%C%H$N @0Hw$K $h$j!$<j 85$N%o!< %/%9%F!< %7%g%s$H 1s3VCO $N%9!<%Q!< %3%s %T%e!<%? $N4V$GJ,;6=hM} $r9T$&$3 $H$,2DG= $K$J$C$F $-$^$7$?!# $"$k$$ $O!$M_$7$$ %=%U%H%&%’ %"%i%$ %V%i

Super T AINS %K%e!<%9 No.11 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F| 7 %j$d%G!<%?%Y!<%9$, $"$l$P!$=P D%$9$k$3 $H$J$/ 1s$/$NBg 7?7W;; 5!%;%s%?!< $GMxMQ$9 $k$3$H $b2D G=$K$J$j$^$7$?!#Bg 7?7W;;5! %;%s%?!< 72$,$^$5 $K6&F1Mx MQ;\@_$H $7$FM-8z $K5!G= $G$-$k;~ Be$r 7^$($F$$$k$H8@$($^$9!# $7$+$7!$ $$$^8= :_$N%$ %s%?!<%M%C %H$G$O!$ %9!<%Q!<%3 %s%T%e!<%? $rMQ$$ $FBgNL $N%G!<%? $r$d $j<h$j$9$kJ,;6 =hM}$r 9T$C$?$j!$2h A|%G!<%? %Y!<%9$NBg MFNL%G!< %?$r1\ Mw$7$?$j $9$k$K $O!$DL ?.MFNL$,B-$j$J$$ $H$$$&Ld Bj$,$" $j$^$9!#$= $3$G!$:#2s $N6&F1Mx MQ<B83$G Ds6!$5 $l$?$h$& $J9- 0h ( EA Aw5w N% $, D9$$ ) $G9- BS 0h ( DL ?. MFNL $, Bg $-$$ ) $N%M%C %H %o!< %/$, I, ?\$K $J $j$^ $9!# $3 $N<B 83%W%m%8%’%/%H$G $O!$9-0h 9-BS0h%M%C %H%o!<%/ $rMQ$$$F!$ 1s$/N% $l$?Bg 7?7W;;5! %;%s%?!< $N4V $G%^%k%A%a%G%#%"J, ;6=hM} $r<B:]$K <B9T$7$^ $7$?!#$3 $N<B83$K $h$j!$<!$N ;~Be$N Bg7?7W;; 5!%; %s%?!<$N%5!<%S%9Ds6!$KI,MW$H$J$k1~MQ5;=Q$r3+H/$7C_@Q$9$k$3$H$r<g$JL\E*$H$7$^$7$?!# 9-0h9-BS 0h%M%C%H %o!<%/$r2p $7$?J,;6 =hM}$r DL?.9)3X $N4QE@ $+$i8+$k $H!$$$$/$D $+$NLd Bj$, M=A[$5$l$F$$$^ $9!#$=$N$J $+$G:G$b =EMW$J $b$N$O!$9- 0h$N%M%C %H%o!<%/$K $*$1$kCY 1d;~4V $K$h $k<B8zDL?.B.EY$NDc2<$G$9!# 8w%U%!%$%P$rMQ $$$kD69bB.$N A TM %M%C %H%o!<%/$G$"$C$F $b!$8w %U%!%$%PFb$N>pJsEA C#B.EY $O8wB.$K 5Z$P$J$$ $N$GEA AwCY1d$, @8$8!$$^$?!$ ESCf$G Cf7Q5!4o $rDL 2a$9$k$H$-$KCY1d $,2C$o $k$?$a$K!$ D95wN%EA Aw$G$O CY1d;~4V $,Bg$-$/ $J$j$^ $9!#$3$N$? $a$K!$ %M%C%H%o!<%/$X9bB. EY$G%G!<%? $rAw$j9~ $s$G$b!$ Aw$j@h$+ $i$N1~ Ez$rBT$? $5$l$F$$ $k4V$K MxMQ 8zN( $, Dc 2< $7 $F!$ <B 8z E* $J DL ?. B. EY $b Dc 2< $7 $^ $9!# D9 5w N% $K $o $?$C $F DL ?. $9 $k %9!< %Q!< %3 %s %T%e!<%?$ND69bB.=h M}$d%^%k %A%a%G%# %"%G!<%?$N BgNLEA Aw$N>l9g $K$O!$$3 $NLdBj$, 82Cx$K $J$j $^$9!#$3$NLdBj$K$D$$$F<B83E*$K8!>Z$9$k$3$H$b!$<B83$N2]Bj$H$7$^$7$?!# 4 <B83$N35MW $3$N%W%m%8%’%/%H$O!$<!$N<B83%F!<%^$G9=@.$5$l$^$7$?!# 1. %9!<%Q!<%3%s%T%e!<%?$K$h$kJ,;6=hM} 2. 5$>]1R@1%G!<%?$N2r@O$*$h$S2D;k2= $3$l$i$N <B83$r9T $&$?$a!$?^ 1 $K <($9$h$& $J%7%9%F %‘9=@.$r $H$j$^$7 $?!#ElKLBg!$ L>Bg!$6e Bg!$C^GHBg!$F‘NI @hC<Bg $N%0%i %U%#%/%9 BP1~%o!< %/%9%F!< %7%g%s$d %9!<%Q!<%3 %s%T%e!<%? Ey$r @\B3$7$F $$$^ $9!#$3 $N$[ $+$K!$ %^%k %A%a %G%#%" DL?. 6& F1Mx MQ<B 83$N On-Line Universit y %W%m %8%’%/%H$N%M%C%H%o!<%/$b6&F1$GMxMQ$7$^$7$?!# <B 83 $O!$ 1995 G/ 6 7n $h $j!$ EA Aw O) $N 4p K\ FC @- $N I> 2A $r 3+ ;O $7 $^ $7 $?!# 1996 G/ 3 7n $h $j %^ %k%A%a%G%#%"J,;6=h M}$N4p AC<B83$H $7$F!$F02h A|EAAw $K$h$k<B 83BG$A9g $o$;$r $O$8$a$H $7$F!$ Aj8_$K%^%k%A%a%G%#%"=hM}$r1s3VMxMQ$9$k<B83$r9T$$$^$7$?!#

8 D69bB.%^%k%A%a%G%#%"J,;6=hM}$N<B83$r=*$($F ?^ 1: <B83%7%9%F%‘$N9=@. 5 <B83$N@.2L 5.1 %9!<%Q!<%3%s%T%e!<%?$K$h$kJ,;6=hM} 9-0h 9-BS 0h%M%C %H%o!< %/$r 7PM3 $7$F 3D %" %K%a!< %7%g%s Ey$r 07$( $k%9!< %Q!<%3 %s%T%e!< %?%7 %9%F%‘$rMxMQ$9$k %b%G%k $rA[Dj$7!$ <B83;22C Bg3X$N Bg7?7W;; 5!%;%s%?!< $K@_CV $5$l$F$$ $k%9!< %Q!<%3 %s %T%e!< %? $H Mx MQ <T $N %o!< %/ %9 %F!< %7%g %s $r 9- BS 0h %P%C %/ %\!< %s %M%C %H %o!< %/ $G @\ B3 $7!$%^%k%A%a%G%#%" %"%W%j%1!< %7%g%s$NJ, ;6=hM} $*$h$S7W ;;7k2L $N1s3V2D ;k2=$r9T $&4D6- $r9= @.$7$^$7$?!#$3$l $rMQ$$$F!$ 9-0h9-BS 0h%M%C%H %o!<%/$r2p $9$kJ, ;6=hM}$N >l9g$NEA AwJ}<0 $N<B 83$r 9T $J $$ $^ $7 $?!# $3 $l $K $O!$ %9!< %Q!< %3 %s %T%e!< %? SX-3/44R >e $G � -FLO W/SX ( HF MQ ;0 <!85 N.BN %7 %_%e %l!< %? ) $r MQ $$ $F 7W ;; $7 $? %7 %_%e %l!< %7%g %s7k 2L $r!$ 3D %" %K %a!< %7%g %s $r 07 $($k%9!<%Q!<%0%i%U%#%/%9%7%9%F%‘$rMQ$$$FB>Bg3X$G2D;k2=$9$k<B83$H!$ SOFTIMAGE $H$$ $&%3%s%T%e!<%?%0%i%U%# %/%9:n @.%=%U%H $r1s3VMx MQ$7$F %j%"%k%? %$%‘MxMQ $r8!>Z $9$k<B83 $,4^ $^$l$^$9!# <B83$K $h$j!$=>Mh $N%$%s %?!<%M%C%H $G$OIT 2DG=$@$C $?%9!<%Q!< %3%s%T%e!< %?$N1s 3VJ,;6 =hM} 7ABV$,!$9-0h9-BS 0h%M%C%H%o!< %/$rMQ$$ $k$3$H $G<B8=2D G=$K$J $k$3$H$r 3NG’$7$^ $7$?!#<B :]$K MxMQ$7$F$_$?46A[ $G$O!$$[$H $s$I5w N%46$r46 $8$k$3$H $J$/!$7W;; 7k2L$N2D ;k2=A‘ :n$r9T$& $3$H

Super T AINS %K%e!<%9 No.11 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F| 9 $,$G$-!$2wE,$JMx MQ4D6-$r 9=C[$9 $k$3$H$, $G$-$^ $7$?!#$H$/ $K!$A49q 5,LO$N9- BS0h%P%C %/%\!< %s%M%C%H%o!<%/$rMQ$$ $k$3$H $GA49q$I $3$+$i$G $b9bB. $J%"%/%; %9$,$G$- $k$H$$ $&$3$H$O!$ A49q $N8&5f<T$,CO0h $K$h$i$: MQES$KE, $7$?%9!< %Q!<%3%s%T%e!< %?$rMx MQ$9$k$3 $H$,2DG= $K$J$k $3$H $r0UL#$7$^$9$+$i!$Hs>o$KBg$-$J0U5A$,$"$j$^$9!# 5.2 5$>]1R@1%G!<%?$N2r@O$*$h$S2D;k2= 5$>]1R @1$,;#1F $7$?CO 5e4QB, %G!<%?$N %G!<%?%Y!< %9$r!$9- BS0h%P%C %/%\!<%s %M%C%H%o!< %/$r 2p$7$F1s3VMxMQ$G$-$k4D6-$r9=@.$7$F!$9bB.8!:w$d3F<o2hA|=hM}$N<B83$r9T$$$^$7$?!# El KL Bg 3X Bg 7? 7W ;; 5! %; %s %?!< $K $O CO 5e 4Q B, <~ 2s 1R @1 NOAA $, ;# 1F $7 $? CO 5e I= LL $N 2h A| $N %G!<%?%Y!< %9 JAIDAS $,$" $j $^$9!# $3 $N%G!< %? %Y!<%9 $N CO 5e2h A| %G!<%? $r 1s3V CO $N8& 5f <T $K 8~$1$F9bB.E>Aw $9$k<B 83!$$*$h $S!$%G!<%?$r %9!<%Q!<%3 %s%T%e!<%? $G2r@O$7 $?7k2L $rJL$N Bg3X $G2D;k2=$9$k<B83$J$I$r9T$$$^$7$?!# JAID AS $N2hA|%G!<%?$OKhF| 3JG<$5$l$F$$$^$9$,!$ 1 7o$GLs 100MB $HBg $-$$$?$a!$8=>u$N %$%s %?!< %M%C %H $G $O E> Aw $K H> F| 6a $/ $r MW $9 $k $3 $H $b $" $j!$ 1s 3V Mx MQ $, $+ $J $j :$ Fq $G $9!# $7 $+ $7!$9-BS0h%P%C%/%\!< %s%M%C%H %o!<%/$r MQ$$$k$3 $H$K$h $j!$1s$/ N%$l$?>l =j$+$i $G$b$3 $N%G!< %?%Y!<%9$K%"%/%;%9$7 $F!$ 1 Kg$N2hA| $r?tIC$G E>Aw$7$F I=<($9$k $3$H$,2DG= $K$J$j!$2w E,$JA‘ :n4D 6-$, F@ $i $l $k $3 $H $r 3N $+ $a $^ $7 $?!# 1s 3V CO $+ $i $N 2D ;k 2= 8! :w ( 9b B. %V %i %& %8 %s %0 ) $N Mx MQ $H$$$&?7$7$$MxMQ 7ABV$b2D G=$K$J $k$H4|BT $5$l$^$9!# $3$N<B83 $K$h$j!$3X Fb30$N $I$3$+$i $G$b 8zN(E*$J8!:wMxMQK!$K$h$k%"%/%;%9$,2DG=$K$J$k$3$H$r<($9$3$H$,$G$-$?$H9M$($i$l$^$9!# 5.3 D95wN%$N9-BS0h%G!<%?DL?. 1s3V CO$N 4V$G 9-BS 0h$N %M%C%H %o!< %/$K $h$j BgNL $N%G!< %?$r EAAw $9$k >l 9g$K!$ DL>o $N TCP 5; =Q$G$O%M%C%H%o!<%/ $N9-BS0h $r==J, $K3hMQ$9 $k$3$H $,$G$-$J $/$J$j $^$9!#$^$?!$ D69bB. %M%C%H %o!<%/$K$h$j9bIJ 0L$N%"%K %a!<%7%g%s $r1s3VI= <($9$k $3$H$,2D G=$K$J $j$^$7$? $,!$9-0h $N%M%C %H%o!<%/$r7PM3$9$k >l9g$K$O!$ D69bB. @-$,EAAw CY1d$N1F 6A$r82:_ 2=$5$;$k $H$$$& $3$H$b5/ $3$j F@$^$9!# EA Aw CY 1d $N 1F 6A $r B, Dj $9 $k $? $a $K!$ El KL Bg Fb It $G $N @^ $j JV $7 (R TT( 1} I| ;~ 4V )= 1 ms) $H !VElKLBg!AL>Bg!AEl9)Bg!AL>Bg!AElKLBg!W$N@^$jJV$7 (R TT=46 ms) $N7PO)$r@_Dj$7$F;H$$$^ $7$?!# $3 $l $i $O $9 $Y $F 155 Mbit/s $N BS 0h $N A TM %j %s %/ $G 7k $S $^ $7 $?!# <B 83 $N 7k 2L!$ Nc $( $P!$ 32 MB $N%G!<%?$rEAAw$9$k$H$-!$ R TT=1 ms $N7PO)$G$OLs 42 Mbit/s $N<B8zB.EY$,F@ $i$l $k $N $K BP $7 $F!$ R TT=46 ms $N 7P O) $G $O 3 Mbit/s $K $7 $+ $J $j $^ $; $s!# $3 $l $O %G!< %? $r

10 D69bB.%^%k%A%a%G%#%"J,;6=hM}$N<B83$r=*$($F %M%C%H%o!<%/$XAw$j=P $9$N$K MW$9$k;~ 4V$KHf$Y $F!$3NG’ 1~Ez$NBT $A;~4V$, 6KC<$K D9$/$J$k $?$a $G$9!# $3 $N 7k 2L $r $b $H $K!$ 9- 0h 9- BS 0h %M%C %H %o!< %/ $N Mx MQ $K E, $7 $? DL ?. J} <0 $r 8! F$ $7 $F $$ $^ $9!# 6 $*$o$j$K %^ %k %A %a %G%# %" DL ?. 6& F1 Mx MQ <B 83 $O 97 G/ 3 7n $G =* N; $7 $^ $7 $?!# $3 $N <B 83 %W %m %8%’ %/ %H $G $O!$5!4o$r A TM %M%C%H %o!<%/$H@\ B3$G$- $k$h$&$K $J$k$^ $GM=A[ 30$N4|4V $rHq$d $7!$I>2A<B 83 $N4|4V$OI,$:$7 $b==J,$G $O$"$j$^ $;$s$G $7$?!#$7$+ $7!$Bg7? 7W;;5!%; %s%?!<$H$= $N%f!<%6 $N>- Mh$N$?$a$KB?>/$J $j$H$bM- 1W$J@. 2L$r;D$7!$ MxMQ5;=Q $NC_@Q$K 4sM?$G$- $?$H9M $($F$$$^ $9!#$H $/$K!$9-BS0h%P%C%/ %\!<%s%M%C%H %o!<%/$O >-Mh$NDL ?.7ABV $rBg5,LO $K3HBg $7$F$$$/ $3$H$, $G$- $k$b$N$G$"$j!$$3 $l$rMQ$$ $F%9!<%Q!< %3%s%T%e!<%? $N8z2L E*$JMxMQ $,2DG= $K$J$k$3 $H$r<B :]$K 3N$+$a$i$l$?$3$H$O0U5A?<$$$H9M$($F$$$^$9!# =*$o$j $K!$Ev %W%m %8%’%/ %H$K;2 2C$7 $F$/ $@$5$C $?3FBg 3X$N 4X78 <T!$$* $h$S NTT 4X78 3F0L $N $46(NO$KBP$7$F8fNi$N8@MU$r?=$7>e$2$?$$$HB8$8$^$9!#

Super T AINS %K%e!<%9 No.11 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F| 11 9-0h A TM %M%C%H%o!<%/MxMQ0u>]5- | NTT %^%k%A%a%G%#%"DL?.<B83$N7P83$+$i | 2CNp0e3X8&5f=j :4F# OBB’ kns@idac.tohoku.ac.jp 2CNp0e3X8&5f=j 1 >.5WJ] 29 acchan@idac.tohoku.ac.jp 2CNp0e3X8&5f=j @nEg N4B@ ryuta@idac.tohoku.ac.jp 2CNp0e3X8&5f=j J!ED 42 hiro@idac.tohoku.ac.jp $o$l$o $l$N%0 %k!<%W $O!$J?@. 6 G/ EY$+ $i 3 G/4V!$ NTT $,<B ;\$7$? %^%k %A%a%G%# %"DL?. <B83 $K;2 2C $7 $^ $7 $?!# 5~ ET Bg 3X!$ J| <M @~ 0e 3X Am 9g 8& 5f =j!$ ( 3t ) M} 7P!$ @g Bf @1 NM %/ %j %K%C %/!$ $= $7 $F2CNp8&$rBS0h 10 Mbps $N A TM $G@\B3$7 ( ?^ 1 ) !$2hA| E>Aw<B83 $d!$ TV 2q5D$rMx MQ$7$?6& F18&5f%7%9%F%‘$N 9=C[$H $=$N<B>Z <B83Ey$r 9T$J$C$? $b$N$G$9!# 2s@~$O!$2C Np8&$+ $iBg7?7W ;;5! %;%s%?!<$^$G$O Super T AINS $N A TM $r!$$=$N@h$O NTT $N9-0h A TM %P%C%/%\!<%s$rMxMQ$7$^ $7$?!#K\9F$G$O!$9-0h A TM %M%C%H%o!<%/$rMxMQ$7$?7P83$r$4>R2p$7$^$9!# 1 9bB.$J%M%C%H%o!<%/$NI,MW@- 8=:_$G$O!$ X @~ CT $d MRI $H $$$C$?AuCV$r ;H$&$3$H $K$h$j!$@8 $-$F$$$k ?M4V$NG>$N Cf?H$r Hs?/=1 E* $K2D ;k 2= $9 $k$3 $H $, $G$- $^ $9 ( ?^ 2{ :8 ) !# $^ $?!$ PET $d SPECT $H8F $P $l $k AuCV $K $h$C$F!$G>$N$I$NItJ,$, 3hF0$7$F $$$k$+$r 3 <! 852hA|$H $7$FI=8= $9$k$3$H$, 2DG=$H$J$C $F$$$^ $9 ( ?^ 2{ 1& ) !#$o $l$o $l$O!$ $3$& $$$C $?2h A|$r 7W;; 5!=h M}$9 $k <jK! $G!$%R %H$N G>$N 5!G= $N 8&5f $r9T$J$C$F$$$^$9!# 1 2s$N;#1F $GF@$i$l$k2hA| %G!<%?$NBg$-$5$O ?tI4 kB $+$i 25 MB $/$i$$ ( AuCV$K$h$C$F 0[$J $k ) !$ 1 $D $N <B 83 %W %m %8%’ %/ %H $G H/ @8 $9 $k %G!< %? NL $O!$ =h M} 2a Dx $N $b $N $b 4^ $a $k $H ?t GB $+ $i!$==?t GB $K$b$J$j$^$9!#$G$9$+$i!$$o$l$o$l$N8&5f$O!$ Hf3SE*Bg$-$J%5%$%:$N%G!<%?$r07 $&J, Ln $@ $H 8@$C $F $h $$ $H ;W $$ $^ $9!# <B :]!$ ;E ;v $N ?J $a J} $O!$ =h M} $7 $? %G!< %? $r CD-R $K >F $$ $F$O%O!<%I%G%#%9%/$NNN0h$r6u$1$F!$$=$l$+$i<!$N2r@O$r?J$a$k!$$H$$$C$?6q9g$G$9!# 1 4 7n 1 F|$h$j@D?9Bg3X9)3XIt>pJs%7%9%F%‘9)3X2J

12 9-0h A TM %M%C%H%o!<%/MxMQ0u>]5- | NTT %^%k%A%a%G%#%"DL?.<B83$N7P83$+$i | ?^ 1: %M%C%H%o!<%/@\B3?^ ?^ 2: BeI=E*$J MRI $H PET $N2hA|

Super T AINS %K%e!<%9 No.11 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F| 13 $H$3$m$G!$ B>$NBg 3XEy$H6& F18&5f$r 9T$C$F$$ $k$H!$$*8_ $$$K2h A|$r$d$j $H$j$9$k I,MW$, @8$8 $^$9!#$7$+$7!$2hA| %G!<%?$O Bg$-$9 $.$F!$%$%s %?!<%M%C%H $GE>Aw $9$k$o$1 $K$O9T $-$^$; $s!#$b $&;~8z $G$7$g $&$+ $i 9pGr $7 $^$9 $H!$ %$%s %?!< %M%C%H 7P M3$G %I %$%D $N Bg3X $K 80 MB $[ $I$N %G!< %?$rDj4|E*$KE> Aw$7$F$$ $?$3$H$, $"$j$^ $9!#$7$+$7!$ ESCf$G @\B3$,@Z $l$FAw$l $J$+$C$? $j!$Aw $k$3$H$,$G$-$?>l9g$G$b 4{8 ;~4V$b$+$+$k$3$H$,IaDL$G!$<BMQ$K$J$j$^$;$s$G$7$?!# :# 2s $N <B 83 2s @~ $O 10 Mbps $N BS 0h $G!$ Ethernet Dx EY $N DL ?. B. EY $, 4| BT $G $- $^ $9!# 7W B, $7 $?$H$3 $m!$ 5~ ET Bg 3X $H$N 4V $G 5.8 Mbps Dx EY $N <B 9T B.EY $, =P $F $$ $^ $7 $?!# 10 MB $N %G!<%? E> Aw$KMW $9 $k;~ 4V $, 10 ICBf $G $9 $+$i!$ =< J, <BMQ E* $G $9!#$o $l $o $l$O!$ :# 2s$N <B 83 $G@g Bf ;T Fb$N IB1! ( @g Bf@1 NM %/ %j %K%C %/ ) $r A TM $G7k $S!$ $= $3 $G;# 1F $7 $? 8& 5fMQ $N MR 2h A| $r IQHK $K 2C Np 8&$KE>Aw$7$F$$$^$7$?$,!$DL?.4D6-$OHs>o$K2wE,$G$7$?!# 2 TV 2q5D$O<BMQ$K$J$k$+ :#2s$N<B83$G$O!$ TV 2q5D$rMxMQ$7$?6&F1 8&5f%7%9%F%‘$N;nMQ$r9T$J$$$^$7 $?!#$3$N TV 2q 5D%7%9%F%‘$O!$%o!< %/%9%F!<%7%g %s$N2hLL >e$G$* 8_$$$NI= >p$r8+ $J$,$i2; @<$G%j%" %k%?%$ %‘$N %3%_%e %K %1!< %7%g %s $r $H $j $^ $9!# $5 $i $K!$ G> 2h A| 2r @O %= %U %H %& %( %" $r N% $l $? 2 CO E@ 4V $G 6& M- $7!$F1$82hA|%G!<%?$r8+$J$,$i%G%#%9%+%C%7%g%s$r9T$&$3$H$,$G$-$^$9!# $3$N$h$& $J%7%9%F %‘$G$9 $,!$@5D>$K 8@$$$^$9 $H!$:G=i $O$I$N$/ $i$$;H$$ $b$N$K $J$k$N$+ H>?. H>5? $G $7 $?!# $7 $+ $7 <B :] $K ;H$C $F $_ $k $H!$ =< J, <B MQ $K $J $k $H 46 $8 $^ $7 $?!# FC $K 2h A| 2r @O $r 9T $J$C$F$$$k%0%k!<%W$K$H$C$F$OM-MQ$J<jCJ$G$9!# 5~ ET Bg 3X $N %0 %k!< %W $H 9T$C $? 6& F1 8& 5f $N MM ;R $r 0J 2< $K :F 8= $7 $F $_ $^ $7$g $&!# D+ $N 9 ;~ H>!$ %G%#%9%W%l%$$NEE8;$rF~$l $^$9!# TV 2q5D%7%9%F %‘$ON)$A>e $2$?$^$^$K$J$C $F$$$^$9$,!$ Aj<j B&$K$O$^$@C/$bMh $F$$$J $$$h$&$G!$ L5?M$N<< Fb$,1G$C $F$$$^$9!# $7$P$i$/ B>$NC< Kv$G;E;v $r$7 $F$$$k$H!$!V$*$O$h$&$4$6 $$$^$9!W$H@< $,$+$+$j$^ $7$?!# TV 2q5D$N%o!< %/%9%F!<%7%g%s $r$N $>$/$H!$DL?.$NAj<jJ}$G$"$k5~Bg$N N 7/$,$d$C$F$-$F$$$^$7$? ( ?^ 3) !# !V:r F| $N 7k 2L $N 2h A| $r 8+ $F $_ $^ $7$g $&!#!W Bg 3X 1! @8 $N N 7/ $O!$ %G!< %? =h M} $N 6q BN E* $J $d $j J}$+ $i JY 6/ Cf $G $9!# TV 2q 5D %7 %9 %F %‘ $r ;H$C $F 2h A| $N 2r @O J} K! $r 1 %9 %F%C %W $: $D 65 $o $j $J $, $i!$%G!<%?=hM}$r9T $J$C$F$$ $k$N$G $9!#:rF|$N 7k2L$O >e!9$N$h $&$G$9!#!VG> 7lN.$N 2hA|$X $NJQ 49$O$&$^$/$$$C$?$h$&$G$9$+$i!$:#F|$OJ?6Q2hA|$N:n$jJ}$r$d$j$^$7$g$&$+!#!W <B $O $3 $N N 7/!$ %^ %k %A %a %G%# %" <B 83 $, ;O $^ $k H> G/ $[ $I A0 $K!$ 2C Np 8& $K Mh $? $3 $H $, $" $j $^ $9!# 1 =54V$[$I Gq$j9~$_ $G%G!<%?2r@O $r$d$C$?$N $G$9$,!$M= Dj$7$?$H $3$m$^$G =*$i$J$$ $&$A$K N9Hq$,?T$-!$$d$‘ $J$/5~ET $K5"$C$? $N$G$7$?!# :#2s!$%^ %k%A%a%G%# %"<B83 $N2s@~$, ;H$($k $h$&

14 9-0h A TM %M%C%H%o!<%/MxMQ0u>]5- | NTT %^%k%A%a%G%#%"DL?.<B83$N7P83$+$i | ?^ 3: TV 2q5D$r$d$C$F$$$k$H$3$m$N<L?? $K$J$C$?$N$G!$$5$C$=$/ TV 2q5D%7%9 %F%‘$rN)$A >e$2$F!$$=$N B3$-$r$d$C$F$$ $k$H$$$&$o $1$G $9!# %W %m %0 %i %‘ $N ;H $$ J} $r $R $H $H $* $j 65 $( $? $H $3 $m $G!$ N 7/ $K $O :n 6H $r B3 $1 $F $b $i$C $F!$ $3 $A $i$O JL $N ;E ;v $r ;O $a $^ $9!# $7 $P $i $/ $9 $k $H!$ N 7/ $+ $i !V%7%’ %k %9 %/ %j %W %H $K $7 $? $s $G $9 $,!$ 8+$F2<$5$$!W$H@<$, $+$+$j$^ $7$?!#!V$h$5 $=$&$G$9 $M!#<B9T $7$F$_$^ $7$g$&$+!# 2 ;~4V $/$i$$ $+$+$k$+$i!$B3$-$O 8a8e$+ $J!#!W!V:#F|$N 8a8e$OJL $NMQ;v$, F~$C$F$$ $F!D!W!VL@F| $O;d$, 1 F| $8$e$&$@$a$G$9!#B3$-$OMh =5$N7nMKF|$G $$$$$G$9$+ ? !W !V$8$c$"!$7nMK$N 10 ;~ $3$m$*4j$$ $7$^ $9!#!W $3$N6&F1 8&5f$G$O!$ $3$s$J 46$8$G<B 83%G!<%? $N2r@O$r ?J$a!$%G%#%9 %+%C%7%g%s $r9T$$!$ 1 K\ $NO@J8$r=q$-$"$2$k$H$3$m $^$G TV 2q5D%7%9%F %‘$r;H$C$F9T $J$$$^$7$?!#$3 $s$J$K<BMQ$K $J$k $H$O;W$o$J$+$C$?!$$H$$$&$N$,@5D>$J46A[$G$9!# TV 2q 5D %7 %9 %F %‘ $r ;H$C $? 1s 3V 6& F1 :n 6H $K $O IT JX $J E@ $b $" $j $^ $9!# $? $H $( $P!$ %^ %$ %/ $H %9 %T!<%+!<$r7PM3$7$? 2qOC$O$D $$@<$, Bg$-$/$J $j$,$A $G!$$1$C$3$& Hh$l$^ $9!#%7%9%F %‘$H$7 $F$b $=$s$J$K0BDj$G$O$J$/!$F0 :n$7$J$/$J$k $3$H$b;~!9$" $j$^$7$?!#$^$@ $^$@!$ TV $dEE4o3x $N$h $&$K%9%$%C%A$R$H $D$G;H$( $k$H$$ $&$b$N$G $O$"$j $^$;$s!#$7 $+$7!$EE ;R%a!<%k$K Hf$Y$l $P!$<B :]$K2q$C$FOC$r$9$k>u 67$K$:$$ $V$s6a$$ 463P$G$9!# $3$l$r@g Bf { 5~ET$H$$$C$? 1s3VCO4V $G<B8=

Super T AINS %K%e!<%9 No.11 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F| 15 $G$-$k$3$H$O!$$?$$$X$sM-MQ$G$9!# 3 6a$$>-Mh$NL4 NTT $N %^%k %A %a %G%#%" <B 83$O K\ G/ 3 7n $G=* N; $7$^ $7 $? $,!$$o $l $o$l $O!$ <!$N CJ 3, $H$7 $F!$ 9qFb$NG>8&5f;\@_$r9bB. $J%M%C%H%o!<%/$G 7k$S!$2hA|%G!< %?$N6&M-$d TV 2q5D $rMxMQ$7$? 6&F1 8&5fBN@)$r@0Hw $9$Y$/!$=‘ Hw$r?J$a $F$$$^ $9!#$=$N0l 4D$H$7 $F!$:rG/EY $h$j!$@gBf 8|@8IB 1!$H 2CNp8&$N%M%C%H%o!< %/$r6u4V 8wEAAw $G7k$V<B 83$r9T $J$C$F$$$^ $9!#$3$N %7%9%F%‘ $O!$$=$l $>$l $N20>e$K@_CV$5$l$?%l!<%6!<Aw<u?. 5!$GDL?.$r9T$J$$!$ 155 Mbps $N A TM @\B3$r<B8= $9$k$b $N$G$9!#@\B3$O8+DL $7$N$h$$ 7zJ*$N 4V$K8B$i $l$^$9$,!$ 2s@~;HMQ NA$,$+$+ $i$J$$ $N$,Bg$- $JMx E@$G$9!#$f$/$f$/ $O!$9bB.$J %M%C%H%o!<%/ $rMxMQ $7$F9q30 $N;\@_ $H$b6&F1 8&5fBN@) $r9=C[ $9$k $3$H$r9M$($F$$$^$9!#$b$O$d!$$3$&$$$C$?$3$H$,L4$G$O$J$$;~Be$K$J$j$^$7$?!# :G8e $K $J$j $^ $7 $?$,!$ :# 2s$N %^ %k %A%a %G%# %"DL ?. <B 83$r 4k 2h!$ <B;\ $5 $l$? NTT !$ <B83 @\ B3 %5%$ %H $G $" $k 5~ ET Bg 3X!$ J| <M @~ 0e 3X Am 9g 8& 5f =j!$ ( 3t ) M} 7P!$ @g Bf @1 NM %/ %j %K%C %/!$ 5Z $S 3X Fb $G$N%M%C%H%o!<%/4I M}$HD4@0 $K$"$?$i $l$?Am 9g>pJs%7 %9%F%‘ 1?MQ%;%s %?!<$N4X78 <T3F0L $K!$46 <U?=$7>e$2$^$9!# FC$K!$Am9g >pJs%7%9 %F%‘1? MQ%;%s%?!< $+$i$O <B834|4V $rDL$8$F MM!9$J%" %I%P %$%9$d%5%]!<%H$r $$$?$@$-!$ $o$l$o $l$N$h$& $J%M%C%H %o!<%/$NAG ?M$K$H$C $F$O$?$$ $X$s?4 6/$$ $+$.$j$G$7$?!#@lLg 2H$+$i 6(NO$rF@ $i$l$k4D 6-$,$" $k$3$H$O!$ ElKLBg3X $NBg$- $J6/$_$G $9!#K\ 3X$,!V3XFb LAN $N@h?J 9q!W$HA49q$N Bg3X$+$iA"K> $5$l$F$$$kM} M3$,!$ Sup er T AINS $H$$$&@h?J E*$J%M%C%H%o!<%/$N$?$a$@$1$G$O$J$$$3$H$r$"$i$?$a$FG’<1$7$?<!Bh$G$9!#

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/).

26 NTP %5!<%S%9$N;H$$J} NTP %5!<%S%9$N;H$$J} Bg3X1!>pJs2J3X8&5f2J 2,K\ El lfo@dais.is.tohoku.ac.jp Am9g>pJs%7%9%F%‘1?MQ%;%s%?!< A>:, =(>< sone@tains.tohoku.ac.jp 1 NTP $NLr3d %o!<%/%9%F!< %7%g%s$d PC $J$I $N%3%s%T%e!<%? $OFbIt$K ;~7W$r;}$C $F$*$j!$ OS $,%U%!%$%k $N%?%$%‘%9%?%s%W $rIU$1$k >l9g$d %"%W%j%1!< %7%g%s$,;~ 9o$rCN$k I,MW$,$" $k>l9g $O$=$N;~ 7W$r ;2>H$7$F$$$^$9!# $7$+$7!$$[ $H$s$I$N >l9g!$$= $N;~7W$O $"$^$j @53N$J$b $N$G$O$J $/!$$=$N $^$^ $K$7$F$*$/$H8m:9$,C_@Q$5$l!$$:$l$?;~9o$r<($9$h$&$K$J$C$F$7$^$$$^$9!# EE;R %a!< %k $N %X%C %@$N Date: %U%#!<%k %I $J $I $K $D $/;~ 9o $b $3 $N ;~7W $r Mx MQ $7 $F$$ $^ $9 $,!$ $3$l$,BgI}$K$: $l$F$$$k $H!V%a!<%k $r=P$7$? ;~9o$, %a!<%k$r<u $1<h$C$? ;~9o$h$j $b8e$G $"$k!W $H$$$C$?$h$&$J$*$+$7$J$3$H$K$J$C$F$7$^$&$3$H$,$"$j$^$9!# $^$?!$J# ?t$N %[%9 %H$G NFS $r MQ$$ $F%U%!%$ %k$r 6&M- $7$F $$$k $h$&$J >l9g!$ $=$l $>$l $N%3 %s %T%e!<%?$N;~7W$,$P $i$P$i $@$H!$F1 $8;~9o$K :n@.$5 $l$?%U%! %$%k$,!$:n @.$7$? %3%s%T%e!< %?$K $h$C$F8E$$%U%!%$%k $dL$Mh $N%U%!%$ %k$K$J$C $F$7$^$& $3$H$K $J$j!$;H$C $F$$$k %"%W%j %1!<%7%g %s$K$h$C$F$OITET9g$,@8$8$F$7$^$$$^$9!# $=$3$G!$%M%C %H%o!<%/ $rMxMQ$7 $FJ#?t$N %[%9%H $N4V$G;~ 9o9g$o $;$r9T$& J}K!$,$$ $/$D$+ 9M$( =P$5 $l $^ $7 $?!# T AINS $G $O $= $N $& $A $N $R $H $D $G $" $k NTP (Netw ork Time Proto col) [1] $r Mx MQ$9$k $3$H $r $*4+ $a $7$^ $9!# xntp $H $$$& %U %j!<%= %U %H%&%’ %" $rMQ $$ $k $H!$$3 $N NTP $K $h$k ;~9o9g$o$;$r9T$&$3$H$,$G$-$^$9!# 2 NTP $N;EAH$_ ;~ 9o $r @5 $7 $/ 9g $o $; $k $? $a $K $O!$ $I $3 $+ $K 4p =‘ $H $J $k @5 3N $J ;~ 7W $, I, MW $G $9!# T AINS >e $G $O ntp.tohoku.ac.jp $H ntp2.tohoku.ac.jp $H $$ $& %[ %9 %H $, @5 3N $J ;~ 7W $r ;}$C $F $$ $^ $9!# $3 $l $i$O>o$K GPS <u?.5!$+$iF@$?;~9o$K;~7W$r9g$o$;$k$h$&$K$J$C$F$$$^$9!# $7 $+ $7!$ T AINS >e $N $9 $Y $F $N %[ %9 %H $, $3 $l $i $K D> @\ ;~ 9o $r Ld $$ 9g $o $; $? $N $G $O %M%C %H %o!< %/$d%3%s%T%e!<%?<+BN$KIi2Y$,$+$+$j$9$.$F!$$;$C$+$/$N@53N$5$,<:$o$l$F$7$^$$$^$9!# $=$3 $G T AINS $G $O!$@5 3N $J ;~9o $r CN$C $F$$ $k %[ %9%H $O ;~ 9o>p Js $r %V%m!< %I %-%c %9%H $7 $F!$

Super T AINS %K%e!<%9 No.11 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F| 27 $[$+$N%[%9%H$O $=$l$rJ9 $$$F;~9o $r$"$o $;$k$h$& $K$7$F $$$^$9!#%V %m!<%I%-%c%9 %H$O!$J| Aw6I $N$h$&$K!$<u$1<h$k Aj<j$rFC Dj$7$J $$$GAw$j =P$9$N$G!$ 0lEY$K$9 $Y$F$N%[ %9%H$X >pJs$rEA $($k $3$H$,$G$-$^$9!# $?$@$7!$ %V%m!<%I %-%c%9%H$O %k!<%?$G 6h@Z$i $l$?@h$N %M%C%H%o!< %/$XFO $-$^ $;$s $+ $i!$ Sup er T AINS $d T AINS88 $N %5 %V %M%C %H $N %k!< %? $O!$ 44 @~ B& $+ $i J9 $$ $? ;~ 9o >p Js $r $b$H$K %5%V %M%C %HB& $K ;~ 9o>p Js $r%V %m!< %I %-%c%9 %H $9$k!$ $H $$$& J} K! $G T AINS A4 BN $K ;~9o >p Js$,EAGE$9$k$h$&$K$7$F$$$^$9!# C1=c$J%W %m%H%3 %k$G$3$N $h$&$JJ} K!$rMQ $$$k$H!$%M%C %H%o!<%/ $NEAC#CY 1d$K$h$k ;~9o$N $:$l $r@8$8$F$7$^$$!$$$ $/$D$b $N%k!<%?$r 2p$7$?@h $G$O$: $l$,C_@Q $5$l$FBg $-$J$: $l$K$J$C$F $7$^ $$$^$9!#$7$+$7!$ NTP $O9- HO0O$N %M%C%H%o!< %/$GMx MQ$5$l $k$3 $H$rA0 Ds$K@_ 7W$5$l $F$* $j!$ %M%C%H %o!< %/ $N EA C# CY 1d $b 9M N8 $5 $l $F $$ $k $? $a!$ == J, $K @5 3N $J ;~ 9o >p Js $r F@ $k $3 $H $, 2D G= $G $9!# NTP $rMx MQ$7$F $$$k%[ %9%H$G $O!$FbIt ;~7W$O %_%jIC $h$jNI $$@53N $5$rJ] $D$3$H $,4|BT $G $-$^$9!# NTP $G $O$3$N$h $&$J%V%m!<%I %-%c%9%H$r MQ$$$?J}K! $NB>$K!$FC Dj$N%[%9%H (server) $r;X Dj $7$F$= $N;~ 9o $K9g $o $; $kJ} K! $d!$J# ?t $N%[ %9 %H (p eer) $G Aj 8_$K 8m :9$r Jd @0$7 9g $& J}K! $r MQ$$ $k$3$H$b$G$-$^$9!# 3 xn tp $N%$%s%9%H!<%k %o!<%/%9 %F!<%7%g%s $J$I $G NTP $rMx MQ$9$k $?$a $K$O$^ $:A0=R $N xntp $H$$$& %U%j!< %=%U%H %&%’%"$r%$%s%9%H!<%k$7$^$9 ( I8=‘$GF~$C$F$$$k OS $b$"$j$^$9 ) !# 8= ;~ E@ $G :G ?7 $N $b $N $O xntp3-5.90-export.tar.gz $H $$ $& %Q%C %1!< %8 $G $9!# $3 $l $O ftp://sakunami.gw.tohoku.ac.jp/network/ntp/ $J$I$+$iF~<j$9$k$3$H$,$G$-$^$9!# $"$H $O!$ $3$N %Q%C %1!<%8 $r E8 3+$7!$ $= $NCf $K $"$k INSTALL $H$$ $& %I%-%e %a %s %H$K =>$C $F$/ $@$5$$!#$[$H$s$I$N>l9g$O!$ # ./configure # make # make install $G==J,$J$O$:$G$9!#$3$N>l9g$O /usr/local/bin $K$9$Y$F$N%P%$%J%j$,F~$j$^$9!#

28 NTP %5!<%S%9$N;H$$J} 4 NTP $N@_Dj 4.1 T AINS $G$NMxMQ7ABV <B:] $K NTP $r Mx MQ $9$k $? $a $K$O xntpd $H$$ $& %G!< %b %s$r 5/ F0 $7$^ $9 $,!$ MxMQ 7A BV $K $h$C $F@_Dj $, 0[$J $j $^ $9!#Mx MQ 7A BV$O!$ $I $N $h$& $K $7 $F ;~9o >p Js $r;2 >H $9 $k$+ ( CN $k $+ ) $K $h$C $F 7h$^$j$^$9$,!$ T AINS $G$O0J2<$N%k!<%k 1 $,Dj$a$i$l$F$$$^$9!# (1) NTP (Netw orkTimeProto col) $K$h$j!$%;%s%?!<$, Sup er T AINS 4p44%M%C%H%o!< %/ $N FDDI %k!< %W 5Z $S T AINS88 Fb$K F1 Js $7!$ $3 $l $r <u ?. $7 $F Mx MQ $9 $k $b $N $H $9 $k!# (2) %5%V%M%C %H$G$O!$ (1) $N%M%C %H%o!<%/ $K@\B3 $7$?%k!<%? $,Cf7Q $9$k$b $N$H$9$k!# $= $N B>!$ 0l $D $N %5 %V %M%C %H $G $O 2 Bf $^ $G $N %M%C %H %o!< %/ 5! 4o $, :G 4s $j $N A TM %k!<%?$r;2>H$9$k$3$H$,$G$-$k$b$N$H$9$k!# (3) %; %s %?!< $, 1? MQ $9 $k %5!< %P $H F1 Ey Kt $O $= $l 0J >e $N stratum $N NTP %5!< %P $N It 6I$K$*$1$k1?MQ$KEv$?$C$F$O!$%;%s%?!<$H6(5D$7!$$=$N;X<($K=>$&$b$N$H$9$k!# 4.2 Sup er T AINS FDDI D>7k$N>l9g Sup er T AINS $N %k!< %?$, ;~ 9o >pJs $r %V%m!< %I %-%c %9%H $7 $F$$ $k $N $G$= $l $rJ9 $$ $F ;~9o 9g $o$; $r9T$&$@$1$G$9!#6q BNE*$K$O xntpd -b $H $$$&$U$& $K -b %*%W%7%g%s $r$D$1$F 5/F0$7$^$9!# @_ Dj%U%!%$%k$OITMW$G$9!# b o ot ;~ $K<+ F0 E*$K 5/ F0 $9$k $h $&$K /etc/rc.local Ey$K 0J 2<$N $h $&$K =q $$ $F$* $/ $H$$ $$ $G $7$g$&!# if [ -f /usr/local/bin/xntpd ]; then /usr/local/bin/xntpd -b fi 4.3 T AINS88 D>7k$N>l9g $3$N >l 9g $b T AINS88 >e $K ;~ 9o>p Js $, %V %m!< %I %-%c%9 %H $5 $l $F $$ $k $N$G!$ F1 MM $K xntpd -b $G5/F0$7$^$9!# 1 Am9g>pJs%7%9%F%‘$NMxMQ$K$*$1$k5;=QE*>r7o$K4X$9$k?=$79g$o$;;v9‘!$J?@. 9 G/ 1 7n 27 F|

Super T AINS %K%e!<%9 No.11 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F| 29 4.4 %5%V%M%C%H$N>l9g Sup er T AINS FDDI $^ $? $O T AINS88 $K $D $J $,$C $F $$ $k %k!< %? $, %V %m!< %I %-%c %9 %H $r J9 $-!$ FbB&$N%M%C%H%o!<%/ $K%V%m!< %I%-%c%9 %H$9$k $h$&$K!$%k!< %?$G@_ Dj$7$^ $9!#$3$N >l9g$K!$ %5%V %M%C%HFbIt$N%[%9%H$O 4.2 $HF1MM$K!$%V%m!<%I%-%c%9%H$r<u$1<h$k$@$1$G:Q$_$^$9!# 4.4.1 %o!<%/%9%F!<%7%g%s$rMQ$$$?%k!<%?$N@_Dj %o!<%/ %9 %F!<%7%g %s $rMQ $$ $?%k!< %? $N>l 9g $K$O!$ /etc/ntp.conf $H $$ $&%U%! %$ %k $K0J 2< $N $h$&$K=q$-$^$9!# broadcastclient 30B&$N%V%m!<%I%-%c%9%H%"%I%l%9 broadcast FbB&$N%V%m!<%I%-%c%9%H%"%I%l%9 Nc $( $P!$ 130.34.48.0/26 $N Sup er T AINS FDDI $K D> 7k $7 $? 130.34.206.64/26 $N 8& 5f << Fb %M%C%H%o!<%/$N%k!<%?$N>l9g$O!$ broadcastclient 130.34.48.63 broadcast 130.34.206.127 $N$h$&$K=q$-$^$9!# $" $H $O!$ xntpd -c /etc/ntp.conf $N $h $& $K -c $N 8e $K @_ Dj %U%! %$ %k L> $r ;X Dj $7 $F 5/ F0 $7 $^$9!# 4.4.2 Cisco <R$N%k!<%?$N@_Dj %k!<%?$H $7$F@l MQ%k!< %?$rMQ $$$F$$ $k>l9g $K$O!$ NTP >pJs$N %V%m!< %I%-%c%9 %H$r07 $&5! G= $,%k!<%?$K$"$l$P!$ 30B&$K%V %m!<%I%-%c %9%H$5$l $F$$$k NTP >pJs $r=&$$ FbB&$K NTP >pJs$r %V%m!<%I%-%c%9%H $9$k$3 $H$, $G$-$^ $9!# Cisco <R$N %k!<%? $N>l9g $K$O!$ con�guration $K 0J2< $NMWNN$G@_Dj$rDI2C$7$^$9!# clock timezone jst 9 ntp source 30B&$N I/F interface 30B&$N I/F ntp broadcast client interface FbB&$N I/F ntp broadcast version 3

30 NTP %5!<%S%9$N;H$$J} Nc $( $P!$ 130.34.48.0/26(Fddi0) $N Sup er T AINS FDDI $K D> 7k $7 $? 130.34.206.64/26(Eth- ernet0) $H 130.34.206.128/26(Ethernet1) $N It 6I Fb %M%C %H %o!< %/ $N %k!< %? $N >l 9g $O!$ clock timezone jst 9 ntp source Fddi0 interface Fddi0 ntp broadcast client interface Ethernet0 ntp broadcast version 3 interface Ethernet1 ntp broadcast version 3 $r%k!<%?$N con�guration $KDI2C$7$^$9!# 4.4.3 %5%V%M%C%HFb$N%[%9%H$N@_Dj %k!<%?$,0J >e$N$h $&$K@_ Dj$5$l$l $P!$$=$N B>$N%[%9 %H$O%k!< %?$+$i $N%V%m!<%I %-%c%9%H $rJ9 $/$@$1$G$h$$$N$G xntpd -b $G5/F0$7$^$9!# $9 $Y $F $N %[ %9 %H $N /etc/rc.local Ey $K 0J 2< $N $h $& $K =q $$ $F $* $-!$ %k!< %? $@ $1 /etc/ntp.conf $rMQ0U$9$k$h$&$K$9$k$HJXMx$G$7$g$&!# if [ -f /usr/local/bin/xntpd ]; then if [ -f /etc/ntp.conf ]; then /usr/local/bin/xntpd -c /etc/ntp.conf else /usr/local/bin/xntpd -b fi fi 4.4.4 %k!<%?$, NTP $KBP1~$G$-$J$$>l9g$N@_Dj %5%V%M%C%H$N %k!<%?$K xntp $r%$%s %9%H!<%k$G$- $J$$>l9g$O!$ %5%V%M%C%H FbIt$N 1 !A 2 Bf$N %[%9%H $@$1 $,:G 4s$j$N A TM %k!<%?$r %5!<%P$H $7$FD> @\;~9o$r J9$$$F!$ FbIt$K %V%m!<%I%-%c %9 %H$9$k$h$&$K$9$k$N$,$h$$$G$7$g$&!#$=$N%[%9%H$N@_Dj$O0J2<$N$h$&$K$7$^$9!#

Super T AINS %K%e!<%9 No.11 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F| 31 server %5!<%P$N ATM %k!<%?$N%"%I%l%9 broadcast FbB&$N%V%m!<%I%-%c%9%H%"%I%l%9 $I $N A TM %k!< %? $r ;X Dj $9 $l $P $h $$ $+ $o $+ $i $J $$ >l 9g $O!$ 1? MQ 78 <tains@tains. tohoku.ac.jp> $^$G$*Ld$$9g$o$;$/$@$5$$!# B>$N%[%9 %H$O$3 $N%[%9%H $+$i$N%V %m!<%I%-%c %9%H$rJ9 $/$@$1 $G$h$$$N $G!$0J>e$N @bL@$H F1MM $K xntpd -b $G5/F0$7$^$9!# 4.5 $=$NB> $$$/$D$+$N OS $G$O xntpd $r5/F0$9$kA0$K2<=‘Hw$,I,MW$G$9!# Nc$($P SunOS $G$O %O!<%I%&%’ %"$G;}$C $F$$$k ;~7W$r L58z$K $7$F$d$i $J$1$l $P$J$j $^$;$s!# $3$l $O xntp %Q%C %1!< %8 $K F~$C $F $$ $k tickadj %3 %^ %s %I $r ;H$C $F 9T $& $3 $H $, $G $- $^ $9!# 0J 2< $N$h$&$K$7$F xntpd $r5/F0$9$kA0$K tickadj $r<B9T$9$k$H$h$$$G$7$g$&!# if [ -f /usr/local/bin/tickadj ]; then /usr/local/bin/tickadj -Asq; fi if [ -f /usr/local/bin/xntpd ]; then if [ -f /etc/ntp.conf ]; then /usr/local/bin/xntpd -c /etc/ntp.conf else /usr/local/bin/xntpd -b fi fi >\$7$$$3$H$O xntp %Q%C%1!<%8$KF~$C$F$$$k%I%-%e%a%s%H$r$4Mw$/$@$5$$!# $= $N $[ $+!$ IT L@ $N E@ $, $" $l $P!$ NTP 1? MQ C4 Ev $N <ntp@tohoku.ac.jp> $^ $G $* Ld $$ 9g $o $; $/$@$5$$!# ;29MJ88% [1] Da vid L. Mills, RFC1305 \Net w ork Time Proto col (V ersion 3)", 1992.

32 ?7$7$$ CS $N3F<oMxMQK! ?7$7$$ CS $N3F<oMxMQK! T AINS MxMQ8&5f2q new-cs %0%k!<%W new-cs@idac.tohoku.ac.jp 0 =i$a$K :rG/!$?7 $7$$ CS $, G[$i $l$^ $7$?!# !V%Q%= %3%s$J $I$r %M%C%H %o!<%/ $K$D $J$0!W $H$$$& Lr3d $O 8E$$ CS $H F1 $8 $G $9 $,!$ 5! G= $, K- IY $G Mx MQ <T $N MW 5a $K 1~ $8 $? MM!9 $J %l %Y %k $G $N 3h MQ $, $G $- $^ $9!#$^ $?!$ TCP/IP $G $N DL ?. $, $G $- $k $N $G!$ 8E $$ CS $N $h $& $K %o!< %/ %9 %F!< %7%g %s $H $D $J $0 $?$a$K%W%m%H%3%kJQ494o$r7PM3$9$kI,MW$b$J$/$J$j$^$9!# $3$N CS $O@_ Dj$N J}K!$K $b$$ $/$D$+ $NA* Br;h$, $"$j!$4I M}<T $NMW5a $K1~ $8$FA* $V$3 $H$,$G $- $^$9$,!$MxMQ$G$- $k5!G=$N <oN‘$K :9$,$"$j $^$9!#3F It6I$G!$%M%C %H%o!<%/ 5!4o$KBP $9$kMx MQ<T $H4IM}<T$NMW5a $bMM!9$G $7$g$&!#!V@) Ls$,$"$C $F$b$$ $$$+$i <j4VL5 $7$,$$ $$!W$H$+!$ !V>/!9LL E]$G$b$$$m$s$J5! G=$r;H $$$?$$!W$J $I!#$=$l$> $l$NMW 5a$d;v>p $K1~$8$F!$ @_Dj$d MxMQ$NJ} K!$r A*$V$3$H$K$J$j$^$9!# $3$N5-;v$G$O!$0J2<$N 4 DL$j$NMW5a$rA[Dj$7$FMxMQJ}K!$NMWE@$r$^$H$a$^$7$?!# 1. T AINS88 $N?M$N$?$a$K ( <j4VL5$7 ) 2. Sup er T AINS !$%5%V%M%C%H$N?M$N$?$a$K ( 4JC1 ) 3. Sup er T AINS !$%5%V%M%C%H$G;H$$9~$_$?$$?M$N$?$a$K ( LLE] ) 4. %W%j%s%?%5!<%P$H$7$F;H$&?M$N$?$a$K ITL@$JE@$,$"$j$^$7$?$i!$5-;v$N:G8e$K$"$kLd$$9g$o$;@h$^$GO"Mm$/$@$5$$!# 1 LLE]$J@_Dj:n6H$O@dBP%$%d ( T AINS88 JT ) MxE@!’2?$b@_Dj$7$J$$$GI8=‘E*$J3XFb$N%[%9%H$,;H$($k 7gE@!’ T AINS88 $K8B$i$l!$9bEY$J;H$$J}$O$G$-$J$$ RS232C $G %Q %= %3 %s $H ?7 $7 $$ CS $r $D $J $$ $G EE 8; $r F~ $l $k $@ $1 $G!$ 4J C1 $K telnet $, ;H $( $^ $9!#$?$@$7!$?7$7$$ CS $r%W%j%s%?%5!<%P$H$7$F;H$C$?$j $9$k$3$H$O$G$-$^$;$s!# RS232C $N DL?.%Q%i %a!< %?$O =i 4|CM $O 9600baud !$ 8bit !$ none parit y !$ 1 stop bit !$ xon/xo� %U %m!<@) 8f$G$9$,!$ settty %3%^%s%I$G3F%]!<%H$4$H$KJQ$($k$3$H$,$G$-$^$9!# !ZNc![ T AINS88 $K $D $J $$ $G EE 8; $r F~ $l $F 5/ F0 $7 $^ $9!# %W %m %s %W %H ( cs001 01> $J $I!# ?t ;z $O >/ $7 0c$$$^$9 ) $,=P$F$-$?$i

Super T AINS %K%e!<%9 No.11 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F| 33 cs001 1> settty baud 19200 $H$7$^$9!#<g$J%Q%i%a!<%?$O!$0J2<$N$H$*$j$G$9!# %Q%i%a!<%? CM baud 300,600,1200,2400,4800,9600,19200 parity even,odd,none stop 1,1.5,2 bitchar 7,8 ow rs,er,xon,txon,rxon,none 2 LLE]$J@_Dj:n6H$O@dBP%$%d ( Sup er T AINS !$ T AINS88 %5%V%M%C%HJT ) MxE@!’>/$7$N@_Dj$G%5%V%M%C%HFb$N%[%9%H$O;H$($k 7gE@!’%I%a%$%s%M!<%‘$O;H$($:!$%5%V%M%C%H30$H$ODL?.$G$-$J$$ ?7$7$$ CS $O %M%C%H %o!<%/ >e$K $"$k %V!<%H %5!<%P$+ $i%= %U%H %&%’%" $H@_ Dj$r %@%&%s %m!<%I $7 $F5/F0$7$^$9!# Am9g>p Js%7%9 %F%‘1? MQ%; %s%?!<$, MQ0U$7 $F$$$k %V!<%H%5!< %P$O T AINS88 44@~$K $D$J$,$C$F$$ $k?7$7 $$ CS $K9g $o$;$? @_Dj $,$J$5 $l$F $$$^ $9$N$G!$ %5%V %M%C%HFb $K$" $k$H5/ F0 $7$^$;$s!#$7$?$,$C $F!$%5%V %M%C%H$r AH$a$k It6I$O %5%V%M%C %HFb$N %o!<%/%9 %F!<%7%g%s $G%V!< %H%5!<%P$r1?1D$9 $kJ}$,NI $$$N$G $9$,!$I8=‘ $N%V!<%H %5!<%P$+$i N)$A>e $2$kJ}K! $b$"$j $^$9!# $?$@ $7!$ %I %a %$ %s %M!< %‘ $O ;H $( $J $$ $N $G IP %" %I %l %9 $r D> @\ ;X Dj $7 $J $1 $l $P $J $j $^ $; $s!# $^ $?!$%5 %V %M%C %H 30 $H $N DL ?. $O $G $- $^ $; $s!# ( $? $@ $7!$ router $, %5 %V %M%C %H $N Fb B& $K BP $7 $F $b pro xy ARP F0 :n$r $9 $k@_ Dj $G$" $l $P!$ %I%a %$ %s%M!< %‘ $N;H MQ $d%5 %V %M%C %H30 $H $NDL ?. $b$G $- $^$9 ) !ZNc![ ?7 $7$$ CS $N P1 %]!< %H $K C< Kv $r $D $J $$ $G $* $$ $F!$ ?7 $7$$ CS $N EE 8; $r F~ $l $? $i ?t 2s %j %?!< %s%-!<$r2!$7$F%b%K%?%b!<%I$KF~$j$^$9!# ( MON> $H$$$&%W%m%s%W%H$,=P$^$9 ) MON> p -mod p -mod %3 %^ %s %I $G @_ Dj $K F~ $j!$ ;O $a $N 3 9T $@ $1 0.0.0.0 $+ $i 3F <+ $N @_ Dj $K JQ 99 $7 $^ $9!# $= $l0J2<$O$=$N$^$^%j%?!<%s$r2!$7$F:F$S%W%m%s%W%H$,=P$k$^$G$H$P$7$F$/$@$5$$!# <network boot parameter> local IP address : 0.0.0.0 ? ( $=$N?7$7$$ CS $K3d$jEv$F$k IP %"%I%l%9 ) server 1 IP address : 0.0.0.0 ? 130.34.11.44 ( $3$NDL$j;XDj )

34 ?7$7$$ CS $N3F<oMxMQK! router 1 IP address : 0.0.0.0 ? ( 3F%5%V%M%C%H$N%k!<%?$N IP %"%I%l%9 ) server 2 IP address : 0.0.0.0 ? ( $3$l0J2<$OA4It$=$N$^$^ ) MON> b -con $G5/F0$7 $^$9!# 130.34.11.44 $O %V!<%H %5!<%P $N%" %I%l %9$G $9!#5/F0 $KMW $9$k ;~4V $O 70 ICA0 8e $G$9!#%V!<%HCf$O @V$$ LED(ST A TUS 1 $^ $?$O 2) $, E@Et$7 $F$$$^ $9$,!$$3 $l$,>C $($k$H %V!< %H$O40N;$G$9!#%5 %V%M%C%H$K $h$C$F$O $3$NJ}K! $G$&$^ $/%V!<%H$G $-$J$$ >l9g$,$" $k$h$& $G$9!# $=$N$H$-$O!$$3$N5-;v$N:G8e$NLd$$9g$o$;@h$^$GO"Mm$7$F$/$@$5$$!# 3 $A$g$C$H$/$i$$LLE]$G$b$A$c$s$H;H$$$?$$ ( Sup er T AINS !$ T AINS88 %5%V%M%C%HJT ) MxE@!’%I%a%$%s%M!<%‘$b;H$(!$%5%V%M%C%H30$H$bDL?.$G$-$k 7gE@!’ b o ot $N$?$a$N FTP %5!<%P$,I,MW :G=i$K!$?7$7$$ CS $N%V!<%H$NMM;R$r4JC1$K@bL@$7$F$*$-$^$9!# ?7 $7 $$ CS $O!$ F0 :n $K I, MW $J %= %U %H %& %( %" $r <+ J, <+ ?H $K ;}$C $F $* $i $:!$ %M%C %H %o!< %/ >e $N %V!<%H %5!< %P $+ $i ftp $G %@ %& %s %m!< %I $9 $k $h $& $K $J$C $F $$ $^ $9!# $3 $N $H $-!$ %= %U %H %& %( %" $H $$$C$7$g$K %k!< %? %" %I%l %9 $d DNS %5!< %P $N ;XDj $H $$$C $? 3F <o@_ Dj $b ?7 $7 $$ CS $K%m!< %I $5 $l $^$9!#$7$? $,$C $F!$%5 %V %M%C%H $NCf $+ $i DNS $d%k!< %? $r;H $($k $h $&$J @_ Dj$r ;H$& $? $a$K $O!$ <+A0$G%V!<%H%5!<%P $rMQ0U$7!$ @_Dj$r E,Ev$KJT =8$7$F $*$$$F!$$= $3$+$i %V!<%H$9$k I,MW$, $"$j $^$9!#0J2<!$%V!< %H%5!< %P$N =‘Hw $H!$?7 $7$$ CS $N@_ Dj%U%! %$%k $N=q $-J} $K$D $$$F!$@b L@$7 $^ $9!# 3.1 ?7$7$$ CS $N%"%I%l%9$N@_Dj %V!< %H $9 $k $K $7 $F $b 0J 2< $N :n 6H $r 9T $& $K $7 $F $b!$ $^ $:!$ ?7 $7 $$ CS <+ ?H $, IP %" %I %l %9 $r ;}$C$F$$$J$1$l$P$J$j$^$;$s!# ?7 $7 $$ CS $O!$ %b %K %?!< %b!< %I $G <+ J, <+ ?H $N IP %" %I %l %9 $, @_ Dj $5 $l $F $$ $J $$ (0.0.0.0 $N $^ $^ $N ) >u BV $@ $H!$ RARP $K $h $j RARP %5!< %P $+ $i IP %" %I %l %9 $N 3d $j Ev $F $r <u $1 $^ $9!# RARP %5!<%P$rMQ0U$G$-$k>l9g$O$3$NJ}K!$r;H$&$3$H$,$G$-$^$9!# 0l J}!$ %b %K %? %b!< %I $G <+ J, <+ ?H $N IP %" %I %l %9 $, @_ Dj $5 $l $F $$ $l $P!$ $= $N CM $, ;H MQ $5 $l $^ $9!# RARP %5!< %P $r MQ 0U $G $- $J $$ >l 9g $O $3 $N J} K! $, $* <j 7Z $G $9!# IP %" %I %l %9 $N @_ Dj J} K! $O!$!V 2 LL E] $J@_ Dj :n 6H $O @d BP %$ %d ( Sup er T AINS !$ T AINS88 %5%V%M%C %H JT ) !W $N !ZNc![ $r ;2 >H

Super T AINS %K%e!<%9 No.11 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F| 35 $7$F2<$5$$!#F1$8 %M%C%H%o!< %/$K%V!< %H%5!<%P$, $"$k>l 9g$O%b %K%?!<%b!<%I $G;XDj $5$l$F $$$k router $r 0.0.0.0 $K$7$F$*$-$^$9!# 3.2 %V!<%H%5!<%P (ftp %5!<%P ) $NMQ0U ?7$7 $$ CS $, %V!<%H %5!< %P$+ $i %U%!%$ %k $rE> Aw $9$k $N $K$O ftp $r ;H MQ$7 $F $$$^ $9 $N$G!$ %o!< %/ %9 %F!< %7%g %s Ey $G ftp %5!< %P ( %V!< %H %5!< %P ) $r MQ 0U $7 $^ $9!# %G %U%) %k %H $G $O anon ymous FTP $K $h$C$F %m%0 %$ %s$7 $^ $9$,!$ %b%K %?!< %b!<%I $G user $H passwd $r@_ Dj $7$F $*$/ $3 $H$K $h $jDL>o%f!<%6!< $N8" 8B$G ftp $9 $k$3 $H$b $G$- $^$9!# $?$@$7!$ $3$N >l9g $O%G%# %l%/ %H%j 0\F0 $N@) 8B$,$J$$$N$G=<J,%;%-%e%j%F%#$K5$$r$D$1$F$/$@$5$$!# 3.3 ?7$7$$ CS $N%=%U%H%&%(%"$r%V!<%H%5!<%P$K%3%T!<$9$k ?7 $7 $$ CS $, %V!< %H ;~ $K %@ %& %s %m!< %I $9 $k %= %U %H %& %( %" $r!$ $" $i $+ $8 $a %V!< %H %5!< %P $K %3 %T!<$7$F$*$-$^$9!#%3%T!<$O!$?7$7$$ CS $+$i%M%C%H%o!<%/7PM3$G9T$$$^$9!# ?7$7$$ CS $N %=%U %H%&%’ %"$O!$Am 9g>p Js%7 %9%F%‘ 1?MQ %;%s %?!<$+ $i%a%b %j%+!< %I$r <Z$j$F $/ $@$5$$!# %a%b %j %+!< %I$r ?7 $7$$ CS $K :9 $7 $?>u BV $GEE 8; $r F~$l $k $H!$ P1 %]!< %H$K $D $J$$ $@ C< Kv$K!V install> !W$H$$$&%W%m%s%W%H$,=P$^$9$N$G!$ install> netstart netstart %3%^%s%I$G!$%M%C%H%o!<%/$r5/F0$7!$ install> install install %3%^%s%I$G%=%U%H%&%’%"$r%"%C%W%m!<%I$9$k%5!<%P$N>pJs$r=g<!J9$$$F$-$^$9$N$G!$ Ez$($k$H%=%U%H %&%’%"$N %"%C%W%m!< %I$,3+;O $5$l$^ $9!#%"%C%W %m!<%I$,=* $o$l$P 8e$O$= $N%V!< %H%5!<%P>e$G$N:n6H$K$J$j$^$9!# install> shutdown $G%$%s%9%H!<%k%W%m%0%i%‘$r=*N;$7$F!$EE8;$r@Z$j!$%a%b%j%+!<%I$rH4$$$F$/$@$5$$!# anon ymous FTP $G1?MQ$9$k$H$-$O anonymous FTP $N%k!<%H%G%#%l%/%H%j$K ../netboot $H$7$F E83+ $7 $F$/ $@$5 $$ ( Nc!’%m %0 %$%s $7 $?$H $3 $m$+ $i 8+$F ../netboot/boot.2nd $,$" $j $^ $9$+ ?) !# DL >o %f!< %6!< $G 1? MQ $9 $k $H $- $O $= $N %f!< %6!< $N %[!< %‘ %G%# %l %/ %H %j $K ./netboot $H $7$F E8 3+ $7 $? 8e $G netboot/ $N Fb MF $r $9 $Y $F 0l CJ >e $N %[!< %‘ %G%# %l %/ %H %j $X 0\ F0 $7 $F $/ $@ $5 $$!# ( Nc!’%m%0%$%s$7$?$H$3$m$+$i8+$F ./boot.2nd $,$"$j$^$9$+ ?)

36 ?7$7$$ CS $N3F<oMxMQK! 3.4 ?7$7$$ CS $N@_Dj%U%!%$%k$N=q$-J} %5%V%M%C%HFb$G;HMQ$9$k$H$-$KJQ99$7$J$1$l$P$J$i$J$$%U%!%$%k$O0J2<$N$b$N$G$9!# ../netboot/install/setup/common/netmask 130.34.0.0 255.255.255.192 # %M%C%H%^%9%/ ../netboot/install/setup/common/broadcast 130.34.???.?? # %5%V%M%C%H$N%V%m!<%I%-%c%9%H%"%I%l%9 ../netboot/install/setup/common/servers /share/routed ( 9TF,$N # %^!<%/$r$H$k ) ../netboot/install/etc/gateways net default gateway 130.34.???.?? metric 1 passive # %5%V%M%C%H$N%2!<%H%&%’%$ ../netboot/install/etc/resolv.conf 3FIt6I$G$N%M!<%‘%5!<%P$N@_Dj ../netboot/install/bootconf >e5-$N%U%!%$%k$r;HMQ$9$k$h$&$K%3%a%s%H (# %^!<%/ ) $r:o=|$9$k!# 4 %W%j%s%?%5!<%P$H$7$F;H$C$F$_$?$$ MxE@!’%M%C%H%o!<%/>e$N lpr $+$i$NMW5a$r%Q%i%l%k / %7%j%"%k2s@~$KAw$l$k 7gE@!’ b o ot $N$?$a$N FTP %5!<%P$,I,MW ?7 $7 $$ CS $N %Q %i %l %k / %7 %j %" %k %]!< %H $K $D $J $$ $@ %W %j %s %?!< $r!$ %M%C %H %o!< %/ >e $+ $i %j %b!<%H%W %j%s %?!< $H$7 $F MxMQ $9$k $3 $H$, $G $-$k $h $&$K $J $j$^ $9!# $?$@ $7!$ BSD 7O $N%o!< %/ %9 %F!<%7%g%s$G;HMQ $5$l $k lpr $N$_$G!$ SystemV 7O $G;HMQ $5$l $k lp $N=PNO $r<u?. $9$k $3$H$O $G $-$^$;$s!# =i 4| @_ Dj $G $O!$ %W %j %s %? %5!< %P 5! G= $N $? $a $N %U%! %$ %k $O E> Aw $5 $l $J $$ $h $& $K $J$C $F $$ $k $N $G!$ ./netboot/install/bootconf $N Cf $G 0J 2< $N %U%! %$ %k $N %3 %a %s %H ( # %^!< %/ ) $r :o =| $7 $F$/$@$5$$!# # hosts.equiv # fifo.drv # prsvr # prrm

Super T AINS %K%e!<%9 No.11 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F| 37 # prcap # prgroup F1 MM $K %W %j %s %? %5!< %P $r 5/ F0 $9 $k $? $a $K!$ ./netboot/install/setup/common/servers $NCf$G!$0J2<$N%3%^%s%I$N%3%a%s%H ( # %^!<%/ ) $r:o=|$7$F$/$@$5$$!# # /share/prsvr ?7$7$$ CS $H%W%j%s%?$H$NDL?.>r7o$r@_Dj$7$^$9!# ../netboot/install/setup/common/prcap $NCf$G!$Nc$($P0J2<$N$h$&$K$7$^$9!# lp1:lp=parallel: # %Q%i%l%k%]!<%H$r "lp1" $H$9$k!# lp2:lp=tty5:br#9600:bitchar#8:parity=none:stop=1:flow=xon: #RS232C $N 5 HV$r 9600bps,8bit,none parity,stop bit 1,xon/xoff %U%m!<@)8f # L>A0$r "lp2" $H$9$k!# >e5-$N "lp2" $N$h$&$K RS232C $r%W%j%s%?$K$D$J$0>l9g$O!$ ./netboot/install/setup/ttys %U%!%$%k$N3:Ev%]!<%H$r passive $K$7$^$9!# tty4 cmd tty5 passive ../netboot/install/etc/hosts.equiv %U%! %$ %k $K %W %j %s %H $r 5v 2D $9 $k %[ %9 %H L> $r =q $- $^$9!#$3 $3 $G =q $/ %[ %9 %HL> $O ./netboot/install/etc/hosts $K EP O?$5 $l $F $$ $k L> A0 $r =q$- $^$9!#@)8B$r$+$1$J$$>l9g$O!$ " * " %^!<%/$r=q$$$F$/$@$5$$!# <!$K%[%9%HB&$N@_Dj$r@bL@$7$^$9!# /etc/printcap $K%W%j%s%?$N@_Dj$r$7$^$9!#Nc$($P0J2<$N$h$&$K$7$^$9!# lp1|Printer 1:lp=:rm=printhost:rp=lp1:sd=/usr/spool/lp1: lp2|Printer 2:lp=:rm=printhost:rp=lp2:sd=/usr/spool/lp2: $3 $N Nc $G $O!$ %[ %9 %H L> printhost $N lp1 $r %j %b!< %H %W %j %s %? lp1 $H $7 $F!$ %[ %9 %H L> prin thost $N lp2 $r %j %b!< %H %W %j %s %? lp2 $H $7 $F $$ $^ $9!# $^ $?!$ /etc/hosts $K printhost $N IP %"%I%l%9$rDj5A$7$? 130.34.???.?? printhost

38 ?7$7$$ CS $N3F<oMxMQK! $H$$$&@_Dj$,I,MW$G$9!#$3$l$G!$$3$N%[%9%H$+$i lpr -Plp1 $K$h$C$F!$ lp1 $N%W%j%s%?$K=PNO$9$k$3$H$,$G$-$^$9!# 5 Ld$$9g$o$;@h ITL@ $JE@ $O!$ G[I[ 85$G $" $kAm 9g>p Js%7 %9 %F%‘ 1?MQ %; %s%?!< <tains@tains.tohoku.ac.jp> ( 3XFbFb @~ 3659 !& 3691) !$ $b $7 $/ $O $3$N %^ %K%e %" %k $r =q$$ $? new-cs %0 %k!< %W <new-cs@idac. tohoku.ac.jp> $^$G$*Ld$$9g$o$;$/$@$5$$!#

Super T AINS %K%e!<%9 No.11 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F| 39 JT=88e5- :# G/ EY :G =i $N Sup er T AINS %K%e!<%9 $r $* FO $1 $7 $^ $9!# :# 9f $b!$ NO :n $> $m $$ $H $J $j $^ $7 $?!# $$ $D$b$N$3$H$H$O$$$(!$I.<T$N$_$J$5$s$N%\%i%s%F%#%"@:?@$K$OF,$,2<$j$^$9!# $=$l$i$N 5-;v$N $J$+$G!$ ?7$7$$4k 2h$,;O $^$C$?$N$K $*5$IU $-$K$J $j$^$7$? $G$7$g$& $+!#!V3X Fb WWW $" $s $J %Z!< %8 $3 $s $J %Z!< %8!W $H LC $&$C $? O" :\ $, $= $l $G $9!# ;d C# JT =8 0Q 0w $O!$ $3 $N Super T AINS %K%e!<%9 $r %M%C %H %o!< %/ C4 Ev <T $@ $1 $, FI $‘ $b $N $G $O $J $/!$ $J $k $Y $/ B? $/ $N 3’ $5 $s$K6=L#$r;}$C$F$$ $?$@$1 $k$b$N$K $7$F$$$- $?$$$H 9M$($F$$ $^$9!#$=$N $?$a!$J, $+$j$d$9 $/Lr $KN) $D 5; =Q 2r @b 5- ;v $r Ds 6! $9 $k $@ $1 $G $O $J $/!$ 5$ 7Z $K FI $s $G $$ $? $@ $1 $k 5- ;v $b =< <B $5 $; $F $$ $- $? $$ $H ;W$C $F $$ $^ $9!# :# 2s $N O" :\ $O!$ $= $N 0l 4D $H $7 $F!$ 3X Fb $G $b 5^ B. $K Ia 5Z $7 $D $D $" $k WWW $N %&%’ %V %Z!< %8 ( 9+ 4V $3 $l $r %[!< %‘ %Z!< %8 $H $$ $$ $^ $9 $,!$ <B $O!$ %[!< %‘ %Z!< %8 $H $$ $& $N$O%&%’ %V%Z!< %8 $N:G =i $N%Z!< %8 $r;X $9 $N$, K\ Mh$N 0U L#$G $9 ) $N $J $+$+ $i!$ =(:n %Z!< %8$N $4 >R 2p$r $$ $? $@ $3 $& $H $$ $& $b $N $G $9!# $= $N Bh 1 2s $K $O!$ <* I! 2J $N %Z!< %8 $r A* $P $; $F $$ $? $@ $- $^ $7 $?!#<*I!2J$O!$3XFb $G$b%&%’ %V%Z!<%8$r 3+@_$7 $F$$$k$H $3$m$, $^$@$" $^$jB?$/ $J$/!$M} 3X!&9) 3X7O0J30$G$O$a$: $i$7$+$C $?;~Be$+ $i%Z!<%8$r 8x3+$7 $F$$$?@h ?JE*$J65 <<$G$9!# 5-;v$r$* FI$_ $K$J$C$F!$6=L#$r;}$?$l$^$7$?$i!$@’Hs!$K,$M$F$_$F$/$@$5$$!# ;d$I $b$O!$ $3$N !V3XFb WWW $" $s$J %Z!<%8 $3$s $J%Z!< %8!W $K7G :\$9 $k%Z!< %8$r C5$7 $F$$ $^ $9!#<+A&!$B>A&$rLd $$$^$; $s!#>R2p$7 $?$$%Z!< %8$,$"$j $^$7$? $i!$@’Hs!$ Am9g>pJs %7%9%F %‘1? MQ%;%s%?!<9-Js@lLg0Q0w2q (pub-com@tohoku.ac.jp) $^$G$40lJs$/$@$5$$!# (yoh)

40 Sup er T AINS %K%e!<%9Ej9F0FFb Super T AINS %K%e!<%9Ej9F0FFb Super T AINS %K%e!<%9 $G $O 3’ $5 $s $+ $i Ej 9F $7 $F $$ $? $@ $$ $? 86 9F $K $D $$ $F $b @Q 6K E* $K 7G :\ $7 $F $$ $3 $& $H 9M $( $F $* $j $^ $9!#2<5-$NCm0U;v9‘$K1h$C$F!$$I$7$I$7869F$r$*4s$;2<$5$$!# � =Q 8l 0J 30 $O >o MQ 4A ;z $r MQ $$!$ ?7 $+ $J $E $+ $$ $r MQ $$ $F !V$G $9 $^ $9 BN!W $G $* =q $- $/ $@ $5 $$!# 6g FI E@ $O!$ !V!$!W $H !V!#!W$KE}0l$5$;$F$$$?$@$-$^$9!# � K\J8$K$D$$$F$O86B’$H$7$FEE;RE*$KDs=P$9$k$b$N$H$7$^$9!# J}K! 1 : pub-com@tohoku.ac.jp $"$F$KEE;R%a!<%k$GEj9F$9$k!# J}K! 2 : MS-DOS %F%-%9%H 7A<0$N%U%!%$ %k$H$7$FEj 9F$9$k!#$3$N >l9g$K$O!$ %W%j%s%?=P NO$bE:$($F 2<$5$$!# $3$N>l9g$N869FAwIU@h$O ") 980-77 @gBf;T@DMU6h9S4,;z@DMU ElKLBg3XAm9g>pJs%7%9%F%‘1?MQ%;%s%?!< TEL: 022-711-3413 ( Fb@~ 3413) / F AX: 022-262-3422 <j=q$-$GEj9F$7$?$$>l9g$K$O!$0Q0w2q$"$F$K;vA0$K$4AjCL$/$@$5$$!# � L a T E X 7A<0$N869F$r4?7^$7$^$9!#%9%?%$%k%U%!%$%k$O ftp://ftp.tohoku.ac.jp/pub/tains/Sup erT AINS-NEWS/ $K sup ertains.sty $H$$$&L>A0$GCV$$$F$"$j$^$9$N$G!$ ftp $J$I$K$h$j<h$j=P$7$F$/$@$5$$!# � ?^$O %H%l!< %9$N I, MW$N $J$$ ==J, $JIJ 0L $N$b $N$r Ds=P $7$F 2< $5$$!# ?^$K $D$$ $F$b %] %9%H %9%/ %j%W %H$d TIFF 7A <0 $GEE;RE*$KEj9F$7$F$$$?$@$/$3$H$r4?7^$7$^$9!#?^$O86B’$H$7$FGr9u$H$7$^$9!# Ej9F $7 $F $$ $?$@ $$ $? 86 9F$O!$ Am 9g >p Js%7 %9 %F %‘ 1?MQ %; %s %?!< 9-Js 0Q 0w 2q $G1\ FI $N $&$( :N H] $r H=CG $5 $; $F $$$? $@ $- $^ $9!#1\FI$N7k2L!$ 0Q0w2q $,I,MW $HG’$a $?>l9g $K$O!$ 869F$N D{@5$d =$@5$r $*4j$$ $9$k$3 $H$,$" $j$^$9!# $^$?!$Ej 9F$5 $l$? 869F$O86B’$H$7$FJV5Q$5$l$J$$$3$H!$ Super T AINS %K%e!<%9$,!$ElKLBg3X$N WWW %5!<%S%9$rDL$7$FEE;RE*$K$b8x3+$5 $l$k$3$H$r!$M=$a$4N;>5$/$@$5$$!# Sup er T AINS %K%e!<%9 Bh 11 9f H/9TF| 1997 G/ ( J?@. 9 G/ ) 5 7n 1 F| JT =8 ElKLBg3XAm9g>pJs%7%9%F%‘1?MQ%;%s%?!< 9-Js@lLg0Q0w2q 0Q0wD9 CfLn 1IFs ( >p2J8& ) 0Q 0w NkLZ M[0l ( DL8& ) !$6\_7 1QL@ ( K!3XIt ) F#0f >OGn ( >p2J8& ) !$@P3@ 5W;MO: ( ImB0?^=q4[ ) A>:, =(><!$DD 9qLv!$@iMU <B ( %;%s%?!< ) H/ 9T ElKLBg3XAm9g>pJs%7%9%F%‘1?MQ%;%s%?!< ") 980-77 @gBf;T@DMU6h9S4,;z@DMU