1964 G/ 2F$N%W%m%0%i%_%s%0%7%s%]%8%&%‘ 1964-07-15 !A 17 L4$N%7%s%]%8%&%‘ @ Mh$N5\ AP3A<K $o$?$7$NL4 OBED1Q0l $"$^$j$*$b$7$m$$;qNA$G$O$"$j$^$;$s$, , %7%s%]%8%&%‘=P@J?=$7$3$_=q$K$+$$$?4X?4;v9‘$H!V$f$a!W $N$R$H$D$K$D$$$F$N commen t $G$9 . 1 system program $N miss $r@dLG$9$kJ}K! miss @d LG $O IT 2DG= $G $O $J $$ $G $7$g$& $, , $= $l$G $b soft w are $O hardw are $K $/ $i $Y $k$H logical depth $,$:$C$H$U$+$$$N$G , $A$g$C$H system $,Bg$-$/$J$k$H , miss @dLG$O:$Fq$K$J$C$F$-$^$9 . IBM7040/44 $N system $G $b $" $k E@ $r 2~ NI $9 $Y $/ version $r $9 $9 $a $k $H , $[ $+ $N error $, $" $? $i $7 $/ $O $$$C $F $- $? $j$9$k$N $G , installation $H$7 $F$O v ersion $r :NMQ $9$k $N$K ?5=E $G$J $1$l $P$J $j$^ $;$s . :G6a $O mo d- ular technology $H $+ $$$C $F system program $r $3 $^ $. $l $K $7 , static $J O" Mm $O comm unication re- gion, dynamic $J$= $l$O loader $K$h$C$F $*$3$J$C $F$$$^ $9$, , $=$&$$ $&LL$N 2~NI$K $b$+$+ $o$i$9 , 40 ‘z$J softw are $r $D $/ $k $N $, $? $$ $X $s $J $N $O =0 L\ $N $_ $H $a $k $H $3 $m $G $9 . !V compiler $r $D $/ $k com- piler !W$, $R $H $3 $m programming system $G $h $/ $R $- $" $$ $K $@ $5 $l $^ $7 $? $, , $= $l $H F1 MM $J $J $K $+ $, op erating system $G $b$$ $= $$ $G 3+H/ $5 $l $k $3$H $, $N $>$^ $l $^ $9 . $3 $N LdBj $K $O Hs >o$J 4X ?4 $,$" $k $N $G$9$,$^$@$=$s$J$K6qBNE*$K$+$s$,$($F$$$J$$$N$G$3$NJU$G . 2 computer $N so ciet y $r:n$j$^$7$g$&$H$$$&Ds0F $3$N $4 $m 2 Bf $N computer $r $O $j $, $M $G $‘ $9 $s $@ directly coupled computer system $H $+ teletype $r$?$/$5$s$D$1 $? time sharing system $H$+ telepro cessing $H$+ $$$&$N$, $O$d$j$K $J$j computer $b $:$$ $V $s <R 8r E* $K $J$C $F $- $^ $7 $? . $= $3 $G Ds 0F $, $" $k $N $G $9 $, ( $J $k $Y $/ 9b B. $J EE ?. 2s @~ $N $h $& $J $b$N $G ) 1s $/ $K $" $k computer $r >! <j $K $‘ $9 $S $D $1 $k $3 $H $, $G $- $k $h $& $K $7 $h $& $G $O $" $j $^ $; $s $+ . in ternational computer net w ork $r $D $/ $j 8r 49 MQ co de $d EA Aw $d c hec k $N J} K! $r $- $a $^ $7$g $& . $3 $l$O $b $? $b $? $7 $F $$ $k $H $^ $? co de $N $3 $H $d $J $s $+ $G E} 0l $, $H $l $J $/ $J $j $^ $9 . $3 $N net w ork $H $7 $F$O$5 $7$" $?$C $F$O EE ?.$d EE OC$d TV $N net w ork $r <ZMQ $7$^ $9 $,$f $/ $f$/ $O computer $N mak er $K computer MQ $N DL ?. 1R @1 $r $& $A $" $2 $F $b $i $& $h $& $K $7 $^ $9 . $3 $s $J net w ork $O Mx MQ 2A CM $, $" $^ $j $J $$$H$$$&$R$H$b$"$k$G$7$g$&$, , 0lC6 net w ork $,$G$-$l $P service organization $N=< <B$H$H$b$K pro- gram $NG[5k$d co de JQ49 , 7W;;$N$7$?$&$1$J$I , $$$m$$$m$J service $,$G$k$h$&$K$J$k$G$7$g$& . 3 $d$9$/$F , $A$$$5$/$F , $D$+$$$h$/$F , 9b@-G=$G , >fIW$G , $J$,$b$A$9$kEE;R7W;;5!$N3+H/ %/%9%j$N%-%c%C%A%U %l!<%:$N$h $&$J computer $,$9$0$K $G$-$k$H $O$*$b$$ $^$;$s$, , $$$D $+$O$<$R <B 8=$7$? $$$b $N$G $9 . $b$C $H $b$J $,$b $A$9 $k$H $$$C$F $b , 0l EY$+$C $?5! 3#$, $:$C $H;H $($k $H$+ , $^$C $? 1

$/$*$J$85!3# $r$D$/ $j$D$E$1 $k$H$$ $&0UL#$G $O$J$/ , 4p K\E*$J system design $d system program $, $=$C$/ $j $= $N $^ $^ JQ 99 $J$7 $K $b $A $$ $i $l $k $H $$ $& 0U L# $G $9 . $@ $+ $i 9b B. $N element $d 9b B. $N F~ =P NO 5!4o$O$I$s$I$s$"$?$i$7 $$$b$N$r$H$j $$$l$F$h$$$N$G $9$, , $G$-$k$@$1 system design $r$+$($:$K$= $l$r <B 9T$7 $? $$ $o $1 $G$9 . $= $& $9 $k$? $a $K $O 4p K\ @_7W $O @h 8+ $N L@ $K$H $s $@ , $/ $;$N $J $$ design $G $J $1$l$P$J$i$: , 3F part $b5!G=$b$"$i$+$8$a;EMM$,$-$l$i$l , $=$N5!G=E*;EMM$r$_$?$9$b$N$G2~NI$7$F $$$/$H$$$& $+$?$A $r$H$k $Y$-$G $7$g$& . computer $,$3$& $$$&LL $G<+F0 <V$HF1 MM$K$J $k$+$I $&$+$^ $@ M=CG $r $f $k $7 $^ $; $s $, , 1938 G/ $N 4p K\ @_ 7W $, $[ $H $s $I $^ $= $N $^ $^ $N V olksw agen $K $O $d $O $j $^ $J $V $Y$-$b$N$,$?$/$5$s$"$j$=$&$G$9 . 4 digital pianist $NL4 $3$l$O IU O?$G $9 . Bell EEOC 8& $H$+ $= $N$[ $+ $G ( $$ $?$: $i $J$i 9b 668& $G $G$b ) computer $+ $i$$ $m $$$m $J3Z$N2;$r$@$7 $F$h$m$3 $s$G$$$^$9 $, , $3 $3$GDs0F $7$F$$$k$N $O9b2A$J computer $r3Z 4o$,$o$j$K $9 $k$N$G $O$J $/ , computer $K$O ?M4V $N$+ $o $j$r $5$; 3Z4o $K $OIa DL$N 2HDm $K $"$k piano $r$b $A $$$h $&$H $9$k $b$N $G $9 . $3 $N piano $r $?$? $/ computer $r >N $7$F digital pianist $H $h$S $^ $7$g $& . ?M 4V $N pi- anist $O analog pianist $H $7 $F 6hJL $7 $^ $9 . Bell 8& $J $I$N $O K\J* $K $A $+$$ 3Z 2; $r$@ $7 $F $_$? $j , ana- log pianist $K $O $‘ $: $+ $7 $$ rh ythm $r $@ $5 $; $? $j , $U $D $& $N 3Z 4o $r $O $3 $H $J$C $? 2; ?’ $r $@ $7 $F $_ $? $j$H $$ $& $N $, L\ E* $N $h $& $G $9 $, , $3 $A $i $N L\ E* $O analog pianist $, F| >o LT N} =, $K $h $j <+ 8J $N Fy BN $K analog E* $K ( 3ZIh $O digital $G$9 $, ) 5-21 $7$? $N $r:F 8=$7 1i AU$9 $k $=$N 3hF0 $r %*!<%H %a 2=$7 $h$& $H $$ $&$b $N$G $9 . JL $N$$ $$ $+ $? $r$9 $l $P pianist $r <:6H $5 $; $k $3$H $+ $b $7 $l$^ $; $s . computer $K 6J $N2r <a$r$5$; $?$j , AUK! $r$" $_$@ $5$; $?$j $9$k $N$G $O$J $/ , $3 $&$$ $&;XDj $O?M 4V$, 3ZIh $H0l =o$K input $7 $F$d$j$^$9 . computer $O$^$:;XDj$K$7$?$,$C$F3ZIh$r compile, pla ybac k $NMQ0U$r$7$^$9 . program $O compile $5$l $F $G $-$k $N $G$9 $, D9 $$6J $N $b$N $O core memory $@ $1 $G$O $? $j $J$$ $N $G , $R $- $J $,$i magnetic tap e $+ $i $D $. $D $. $H $h $_ $H $j $^ $9 . $3 $l $O 6J $N 2r <a $d AU K! $d $= $N B> 2; 3Z $N @- <A $r 5! 3# E* $K ( $H$$ $& $3 $H $O 2J 3X E* $K ?) 5f L@ $9 $k $- $o $a $F M- NO $J<j CJ $@ $H $* $b $o $l $^ $9 . computer $K $D$1 $k digital �nger $H >N $9 $k 88 8D $N %O %s %^!< $r $I $& $9 $k $+ , 8& 5f $O $= $s $J $H $3 $m $+ $i start $7 , $$ $m $$ $m $J;XDj$N co ding, $=$N0lIt J,$r8e$GJQ99 $9$kJ}K!Ey LdBj$O$-$j$J $/$"$k$G$7$g $& . $5$i$K digital pi- anist $K303&$+$i$N feed bac k $N mec hanism $r$D$1 , real time $K conductor $+$i$N information $r$$ $l , piano concerto $r1iAU$5$;$k$3$H$J$I$O$3$N$f$a$N$b$C$H$b$?$N$7$$ItJ,$G$9 . 2