NAIST-IS-MT9651045 =$;NO@J8 6&M-7?%M %C %H %o !<%/ >pJs<}=8 %7 %9%F%‘ $K 4X $9 $k8&5f 9uED D>;V 1998 G/ 2 7n 13 F| F‘NI@hC<2J3X5;=QBg3X1!Bg3X >pJs2J3X8&5f2J >pJs=hM}3X@l96

K\O@J8 $O F‘NI@hC<2J3X5;=QBg3X1!Bg3X>pJs2J3X8&5f2J $K =$;N ( 9)3X ) <xM?$NMW7o $H $7 $F Ds=P $7 $? =$;NO@J8 $G$" $k !# 9uED D>;V ;XF36541!’ @>ED K-L@ 65<x 0KF# <B 65<x IpED 1QL@ =u65<x

6&M-7?%M %C %H %o !<%/ >pJs<}=8 %7 %9%F%‘ $K 4X $9 $k8&5f � 9uED D>;V FbMF9<35 6aG/ $N %$ %s %?!< %M%C %H >e $G$N>pJsHEMt $X$NBP:v $H $7 $F !" %* %s %H %m %8 !< $r MQ$$ $? %M%C %H %o!< %/>pJs<}=8 !&Cj =P %7 %9 %F%‘ I ICA $, Ds0F$5 $l $F$$ $k !# $? $@ !" =>Mh $N %7 %9 %F%‘ $G $O B><T $N:n@. $7 $?%* %s %H %m %8 !<$r;2>H $G$-$J$$ $?$a !" 8+Mn $7 $d 8m $j $K 5$ IU $+$J$$$J $I !" %* %s %H %m %8 !<9=C[ $K $* $1 $kIiC4 $r A}2C$5$;$F$$$k !# K\8&5f $G $O !" %* %s %H %m %8 !<9=C[ $r ;Y1g $9$k $3$H $r L\E* $K !" %M%C %H %o!< %/>pJs <} =8 !& Cj=P %7 %9 %F%‘ $K$* $1 $k%* %s %H %m %8 !<$N6&M-2= $r Ds0F $9$k !# :G =i $K !" %* %s %H %m %8 !<$N 6& M-<B 83 $r 9T$C $? !# $=$N 7k2L !" %* %s %H %m%8 !<$N 6& M- 2= $r 9T $& $3$H$K $h $j !" 3F <+ $, :n@. $7 $F $$ $k%* %s %H %m %8 !<$N FbMF$N 8+Mn $7 $d 8m$j$J $I $, 2r>C$5 $l $k$J $I !" %* %s %H %m %8 !< 9=C[$N ;Y1g $H$J $k $3$H $, $o$+ $C$? !# $3$N 7k2L $r 4p $K !" I ICA $K $*$$ $F MxMQ$9$k %* %s %H %m %8 !<$N6&M- $r 2DG= $K$9$k%* %s %H %m %8 !<6&M-7? I ICA %7 %9 %F%‘ $r ;n:n $7 $? !# $3$N %7 %9 %F%‘ $G$O !" %* %s %H %m %8 !<%5!< %P$rMQ0U $7 $F $*$j!" %5!< %P>e $G $N %* %s %H %m%8 !<$r 4IM}$d !" B><T $, :n @. $7 $? %* %s %H %m %8 !<$N ;2>H $J $I $, 9T $( $k !# K\ %7 %9 %F%‘ $r MQ$$$k$3 $H$K $h$C$F !" %* %s %H %m %8 !<9=C[$N;Y1g $, 9T $( $k !# %- !<%o!< %I %$ %s %?!<%M%C %H , >pJsCj=P , %* %s %H %m %8 !< , WWW, 6&M- � F‘ NI @h C< 2J 3X 5; =Q Bg 3X 1! Bg 3X >p Js 2J 3X 8& 5f 2J >p Js =h M} 3X @l 96 =$ ;N O@ J8 , NAIST-IS- MT9651045, 1998 G/ 2 7n 13 F| . i

Studies on the On tology-Shared System of Collecting Information from the In ternet � T adashi Kuro da Abstract W e ha v e b een prop osed I ICA (In telligen t Information Collector and Analyzer) system, which gathers and extracts information from the In ternet using on tolo- gies. But,in the usual I ICA system, users can’t refer to classes or slots created by another p erson. So users ha v e man y di�culties of making on tology . In this pap er, we prop ose on tology sharing in the In ternet Information collect- ing and extracting system. At �rst, w e made an exp erimen t of ontology sharing. The result indicated that ommision and errors in the on tology are disapp eared b y sharing the on tology among man y p eople. Based on this result, w e man ufactured the On tology Shared I ICA system for trial. This system has an ontology serv er, which manages on tology , and users can refer to classes or slots created b y another p erson. This system supp orts on tology making. Keyw ords: the In ternet, information extract, ontology , WWW, sharing � Master’s Thesis, Departmen t of Information Pro cessing, Graduate Sc ho ol of Information Science, Nara Institute of Science and T ec hnology , NAIST-IS-MT9651045, F ebruary 13, 1998. ii

L\ <! 1 =x>O 1 1.1 $O $8 $a$K : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 1 1.2 8&5f $N GX7J : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 2 1.3 4XO"8&5f : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 2 1.3.1 >pJs8!:w : : : : : : : : : : : : : : : : : : : : : : : : : : : : 2 1.3.2 >pJsCj=P : : : : : : : : : : : : : : : : : : : : : : : : : : : : 3 1.3.3 %* %s %H %m %8 !< 3MF@ $K 4X$9$k8&5f : : : : : : : : : : : : : : : 4 1.4 K\8&5f $N%" %W %m !<%A : : : : : : : : : : : : : : : : : : : : : : : : : 5 1.5 K\8&5f $N @.2L : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 5 1.6 K\O@J8 $N 9=@. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 5 2 %* %s %H %m %8 !<$r MQ $$$? %M%C %H %o !<%/ >pJs<}=8 !& J,N‘ %7 %9%F%‘ 7 2.1 I ICA $K $D$$$F : : : : : : : : : : : : : : : : : : : : : : : : : : : : 7 2.2 I ICA $K $* $1 $k%* %s %H %m %8 !< : : : : : : : : : : : : : : : : : : : : : 10 2.3 HTML $N 4pK\=hM} : : : : : : : : : : : : : : : : : : : : : : : : : : 16 2.4 I ICA $K $h $k>pJsCj=P $H 9M;! : : : : : : : : : : : : : : : : : : : : : 18 2.4.1 I ICA $K $h$k >pJsCj=P $N Nc : : : : : : : : : : : : : : : : : : 18 2.4.2 I ICA $K $D$$$F$N 9M;! : : : : : : : : : : : : : : : : : : : : : 19 3 %* %s %H %m %8 !< 6&M-2= $K 4X $9 $k<B83 23 3.1 <B83 $N 35MW : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 23 3.2 <B83 $N 7k2L : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 25 3.3 <B837k2L $+$i$N 9M;! : : : : : : : : : : : : : : : : : : : : : : : : : 27 3.3.1 3K $+$i :n@. $7 $? %* %s %H %m %8 !< $K $D$$$F : : : : : : : : : : : 32 3.3.2 B>?M$N%* %s %H %m %8 !<$r ;2>H $7 $? 7k2L $K $D$$$F : : : : : : : : 34 3.3.3 <B83A4BN $r DL $7 $F $N 9M;! : : : : : : : : : : : : : : : : : : : 38 4 %* %s %H %m %8 !< 6&M-7? I ICA %7 %9%F%‘ 39 4.1 %* %s %H %m %8 !< 6&M-2= $N J}?K : : : : : : : : : : : : : : : : : : : : : : 39 iii

4.2 Designers Ampli�er : : : : : : : : : : : : : : : : : : : : : : : : : : 40 4.2.1 Designers Ampli�er $N 35MW : : : : : : : : : : : : : : : : : : 40 4.2.2 Designers Ampli�er $K $* $1 $k%* %s %H %m %8 !< : : : : : : : : : 40 4.3 %* %s %H %m %8 !< 6&M-7? I ICA %7 %9 %F %‘ : : : : : : : : : : : : : : : : : 41 4.3.1 %7 %9 %F%‘$N35MW : : : : : : : : : : : : : : : : : : : : : : : : 41 4.3.2 %7 %9 %F%‘ $K $* $1 $k%* %s %H %m %8 !<$N 5-=R : : : : : : : : : : : 44 4.4 %7 %9 %F%‘ $K $* $1 $k%* %s %H %m %8 !<$N 6&M- : : : : : : : : : : : : : : : 46 5 K\ %7 %9%F%‘$K 4X $9 $k9M;! 48 5.1 %* %s %H %m %8 !<$N E}9g2= $K $D$$$F : : : : : : : : : : : : : : : : : : : 48 5.2 %* %s %H %m %8 !<%( %G %# %? $K $D$$$F : : : : : : : : : : : : : : : : : : : 49 5.3 %5 !<%A%( %s%8%s$H $N 4XO" : : : : : : : : : : : : : : : : : : : : : : : 50 5.4 Designers Ampli�er $K $* $1 $k I ICA $N Lr3d : : : : : : : : : : : : : 50 6 7kO@ 52 6.1 7kO@ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 52 6.2 :#8e $N 2]Bj : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 52 6.3 :#8e $N E8K> : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 53 6.3.1 %* %s %H %m %8 !< 9=C[$N6(D4:n6H2= $K 8~ $1$F : : : : : : : : : : 53 6.3.2 %* %s %H %m %8 !< 9=C[$N<+F0;Y1g $K 8~ $1$F : : : : : : : : : : : 53 <U<- 55 ;29MJ88% 56 IUO? 58 A. <B83 $G :n@.$5 $l$?%* %s %H %m %8 !< $N >\:Y 58 iv

?^ L\ <! 2.1 I ICA $N >pJsCj=P=hM}$NN. $l : : : : : : : : : : : : : : : : : : : : : 8 2.2 I ICA2 $N >pJsCj=P=hM}$NN. $l : : : : : : : : : : : : : : : : : : : : 9 2.3 I ICA $K $* $1 $k%* %s %H %m %8 !<$N Nc : : : : : : : : : : : : : : : : : : 12 2.4 MWAG $K 4X$9$k5-=R $N Nc : : : : : : : : : : : : : : : : : : : : : : : : 13 2.5 HTML J8=q$NJ8$X$NJ,3dNc : : : : : : : : : : : : : : : : : : : : : 17 2.6 I ICA2 $K $h $k>pJsCj=P$NNc : : : : : : : : : : : : : : : : : : : : : : 22 3.1 %* %s %H %m %8 !<$N 3K : : : : : : : : : : : : : : : : : : : : : : : : : : : 24 3.2 I.<T $, :n@. $7 $?%* %s %H %m %8 !<$N 35N, : : : : : : : : : : : : : : : : : 25 3.3 Ho83<T #1$N%* %s %H %m %8 !< !J =$@5A0 !K : : : : : : : : : : : : : : : : : 26 3.4 Ho83<T #1$N%* %s %H %m %8 !< !J =$@58e !K : : : : : : : : : : : : : : : : : 26 3.5 Ho83<T#2 $N%* %s %H %m %8 !< !J =$@5A0 !" =$@58e !K : : : : : : : : : : : : 27 3.6 Ho83<T#3 $N%* %s %H %m %8 !< !J =$@5A0 !K : : : : : : : : : : : : : : : : : 28 3.7 Ho83<T#3 $N%* %s %H %m %8 !< !J =$@58e !K : : : : : : : : : : : : : : : : : 28 3.8 Ho83<T#4 $N%* %s %H %m %8 !< !J =$@5A0 !K : : : : : : : : : : : : : : : : : 29 3.9 Ho83<T#4 $N%* %s %H %m %8 !< !J =$@58e !K : : : : : : : : : : : : : : : : : 30 3.10 Ho83<T #5$N%* %s %H %m %8 !< !J =$@5A0 !K : : : : : : : : : : : : : : : : : 31 3.11 Ho83<T #5$N%* %s %H %m %8 !< !J =$@58e !K : : : : : : : : : : : : : : : : : 32 4.1 %7 %9 %F%‘$N 9=@.?^ : : : : : : : : : : : : : : : : : : : : : : : : : : : 42 4.2 K\ %7 %9 %F%‘$N MxMQ7k2L $N Nc : : : : : : : : : : : : : : : : : : : : : : 44 4.3 K\ %7 %9 %F%‘ $K $* $1 $k%* %s %H %m %8 !< 5-=R $N Nc : : : : : : : : : : : : : 45 v

I= L\ <! 2.1 35G0 $N 9=@.MWAG $r I=8=$9$k=R8l : : : : : : : : : : : : : : : : : : : 11 2.2 MWAG $N FCD’ $r 5-=R$9$k $?$a$N =R8l : : : : : : : : : : : : : : : : : : 14 2.3 I=8= $K 4X$9$k5-=R $N%Q%?!< %s : : : : : : : : : : : : : : : : : : : : 15 2.4 J8C10L $X$N J,3d $N %k !< %k : : : : : : : : : : : : : : : : : : : : : : : 16 2.5 C18lO"7k $N %k !< %k : : : : : : : : : : : : : : : : : : : : : : : : : : : 18 vi

Bh 1 >O =x>O K\>O $G$O !" K\8&5f $N GX7J $d 8&5fJ}?K $J $I $K $D$$$F =R $Y$k !# 1.1 $O $8 $a$K $3$3?t G/ $N4V $K !" %$ %s %?!< %M %C %H$O Gz H/ E* $KIa5Z $7 $? !# !V C/ $G$b4J C1 $K %$ %s %?!< %M%C %H $K @\B3 $G$- $k !W $3$H$r @kEAJ86g $K $7 $? %*%Z %l !<%F %# %s %0 %7 %9 %F%‘ (OS) $N EP>l $, %$ %s %?!<%M %C %H %V !<%‘ $r 8F $S !" $3$N %V !<%‘ $K >h$jCY $l $^$$ $H$9$k %$ %s %?!< %M%C %H @\B36H <T ( 0J2< !" %W %m%P %$ %@ ) $, %5!< %S %96%Ah $r 9T $& $3 $H $K$h$C $F !" Mx MQ <T $, $h$j<j7Z $K %$ %s %?!<%M%C %H >e $N%5!< %S %9 $rMxMQ$9$k $3$H $,$G $- $k$h $& $K$J$C $? $3 $H $O !" Ia 5Z $N86 0x $N0l $D $H $7 $F9M $( $i $l $k!# $^ $? !" 4k 6H $J $I $, %M %C %H %o!< %/ $N @0Hw $K NO $r F~ $l$F$-$F$*$j!" =EMW $J;v9‘ $r EE;R %a !< %k$J $I $r MxMQ $7 $F O"Mm $9$k4k 6H$b=P $F$-$?$3 $H $K $h$j !" %$ %s %?!<%M%C %H >e$N%5!< %S %9 $r MxMQ $G$- $kG=NO $, ?M !9 $K 5a $a $i $l $k$h $& $K$J$C $F$-$F$$$kE@ $b8+F( $; $J$$ !# $3$N$h $& $K !" Ia5Z $N860x $K $O MM !9 $J$3 $H$, 9M$($i$l $k $, !" Bg $-$J 86 0x$N 0l$D$H $7 $F !" WWW (W orld Wide W eb) $N B8:_ $r 5s $2 $k $3$H $,$G $- $k !# 8D?M !" $"$k$$ $O 4k 6H $J $I $N AH?% $, @$3& $K 8~ $1 $F Hf3SE*<j7Z $K >pJsH/?. $,$G $- $k $3$H $+$i !" WWW $r MxMQ $7 $? >pJsH/?. $r9T $& 8D?M $d4k6H $, A}2C $7 $F $*$j!" H/?. $5 $l $? >pJs $r @Q6KE* $K 3hMQ $7 $h $& $H$$ $&8D ?M $d4k6H $bA} 2C $7 $F$- $F$$$k!# :G 6a !" ?7 J9 !" %F %l %S $r $O $8 $a$H$9$k %^%9 %3%_ $J $I $, !" !V %$ %s %?!<%M %C %H = WWW !W $H$$ $C$? 8m2r$r M? $($+$M $J $$ $h $& $J Js F; $r 9T$C $F $$ $k0u>] $r <u $1 $k $, !" $3$N ;v<B $O !" WWW $, %$ %s %?!<%M%C %H $N Ia5Z $K Bg $- $/9W 8% $7 $F$$ $k $3$H$N0l$D $NI= $l$H$b 9M $( $k $3 $H $,$G $-$k$N $G $O$J$$ $@ $m $& $+ !# $3$N $h $& $K !" MM !9 $J 86 0x $, 9M $($i$l $k $, !"%$ %s %? !<%M%C %H $, Ia5Z $7 $?$3$H$K $h $C $F !" %$ %s %?!<%M %C %H >e $G 8x3+ $5 $l $k>pJs $NNL $O 5^7c $K A}2C $7 !" $= $N<oN‘ $bB?4t $K 5Z $V 1

$h $& $K$J $C $? !# $3$N $3$H $K$h$j !" ?M!9 $O %$ %s %?!<%M%C %H $r DL $7 $F B?<oB?MM $J >pJs $r F@$k$3 $H $, 2DG= $K$J $C$? !# $7 $+ $7 !" %$ %s %?!<%M%C %H $N Ia5Z $, $" $^$j $K$b 5^7c $@ $C $? $?$a !" %$ %s %?!<%M %C %H $, Jz $($? LdBjE@ $b $$$/$D $+ ;XE& $5 $l $k$h $& $K$J$C $? !# LdBj E@ $N0l$D $H $7 $F !" >p Js HEMt $NLdBj $r 5s $2 $k $3 $H $,$G $- $k !#%$ %s %?!< %M%C %H >e $G 8x3+$5 $l $F$$ $k>pJs $, $" $^$j $K$b B?$9 $. $k $? $a !" MxMQ<T $, K\Ev $K I,MW $H $7 $F $$$k>pJs $r C5 $7 =P $7 !" <h $j=P $9 $H$$ $& :n6H $, Hs>o $K :$Fq $J$b$N $K$J$C $F $7 $^$C $F$$$k !# $^ $? !" I,MW $J>pJs $rF@ $k $3$H $,$G $-$?$H $7 $F $b !" $= $l $^ $G$K$O $+$J $j$N;~4V $H O+NO $r MW$9$k $3 $H$K$J$C $F $7 $^ $& !# $= $N$? $a !" <+F0E* $K %$ %s %?!<%M%C %H >e$N>pJs $r <}=8 !" J,N‘ $7 $F%f !<%6 $K Ds6! $G$- $k$h $& $J %7 %9 %F%‘$N3+H/ $, 5a$a $i $l $F$-$? !# 1.2 8&5f$NGX7J >pJsHE Mt $NLdBj $r 2r7h $9$kJ} K! $N0l$D $H $7 $F !" $"$k %7 %9 %F%‘ $r 9=C[ $9$k:] $N %W %j%_ %F %# %V $H$J $k4pK\35 G0 $d8lWCBN7O $G$"$k%* %s %H %m %8 !< $r MQ $$ $F >pJs $r<+F0E* $K <}=8 !" Cj =P $9 $kJ} K! $, Ds0F $5 $l$F$$$k [1] !# Cj=P $7 $?$$>pJs $N35G0 BN 7O $r5-=R $9 $k $3$H $K$h$j !" %* %s %H %m %8 !< $r MQ$$ $?>pJsCj=P $, 2DG= $K$J $k !# $7 $+ $7 !" 8=:_35 G0 BN7O $N5-=R $O 8D?M $K$h $k<j:n6H $G 9T $o $l$F $*$j!" BgJQ $J <j4V $H ;~4V $r MW$9$k$& $( $K !" 9=C[ $N:] $N4V0c$$ $d8+Mn $7 $N 2DG=@- $b$"$k !# $^ $? !" >p Js;q8; $NM-8zMxMQ $H$$ $& E@ $+$i 9M $($F$bHs8zN(E* $G$"$k !# FC $K%* %s %H %m %8 !<9=C[ $N<j4V $NLdBj $K 4X $7 $F $O !" 0J A0 $h$j;XE& $5 $l$F $*$j !" $3 $l$r 2r7h$9$kJ} K! $H $7 $F !" %* %s %H %m %8 !<9=C[ $N <+F02= !" $"$k$$ $O%* %s %H %m %8 !<9=C[ $N;Y1g $r 9T $& %7 %9 %F%‘ $J $I $, Ds0F $5 $l$F $$$k $, !" $$ $: $l $b $^ $@ LdBj$N2r7h$^ $G$K$O ;j$C$F$$$J$$ !# 1.3 4XO"8&5f 1.3.1 >pJs8!:w WWW $, :n$k >p Js 6u 4V ( 0J2< !" WWW >pJs6u 4V ) $NBg $- $JFCD’ $H $7 $F $O !" 0J 2<$N$h $& $J$3 $H $,$i$, 5s $2 $i$l $k !# 2

1. 4p K\E* $K >pJs$N H/ ?. $, <+ M3 $K 9T$( $k$?$a !" >pJs4I M} $r 0l 85E* $K 9T $& $3$H$O 8=<BE* $K IT2DG= $G$" $k !# 2. >p Js 6u4V $O %M %C %H %o !< %/ $r DL $8 $F @$ 3& $K 9- $, $C$F$* $j!" >pJs6u 4V Fb $K B8:_ $7 $F $$ $k>pJs$NNL$bKDBg $G$" $k !# 3. >pJs$N?75,:n@. !" DI2C !" =$@5 !" :o=| $J $I $, IQHK $K 9T $o $l $F$$ $k !# $3 $l$i $N$3$H $+$i !" WWW >pJs6u4V $K $*$$ $F >pJs8!:w $r 9T $& $3$H $O !" Nc $( $P B"=q8!:w $N$h $& $J@EE* $G !" $+$D4pK\E* $K$O 0l854IM} $5 $l $F$$ $k>pJs 6u4V $K $* $1 $k >pJs8!:w $H $O 0[ $J$j !" 8!:w $NBP>] $K$J $k>pJs $N %G !<%?%Y!<%9 $r F0E* $K :n@. $7 $F $* $+$J$1$l $P $J$i$J$$ !# 8=:_ !" WWW >pJs6u4V $K $* $1 $k>pJs8!:w $NM-NO $J <jK! $H $7 $F$O%5!<%A %( %s%8 %s $, $" $k $, !" %5!< %A%( %s%8 %s$K $* $1 $k %G !<%? %Y!< %9 $N:n@.J} K! $K $O Bg $-$/ J, $1$FFs<o N‘ $"$k [2] !# >p Js H/ ?. <T $, !" %5 !< %A%( %s %8 %s$K <+J, $NH/?. $7 $F $$$k>pJs $r EPO? $9$kJ}K! $H !" %m %\ %C %H $H 8F $P$l $k %=%U %H %&%’ %" $, <+F0E* $K >p Js$r <}=8 $7 $F $* $/J}K! $, $" $k !# Y aho o[3] $G$O !" <g $K A0 <T$NJ} K! $G <} =8$5 $l $? >p Js $r %+ %F %4 %j $4 $H$K J,N‘ $7 $F $*$j!" %f!<%6 $O 5a $a$F$$$k>pJs$N%+ %F %4 %j $r$? $I $C $F$$$/ $3 $H $K$h$C $F>pJs $rF@$k $3 $H $,$G$-$k !# 0l J} !" go o[4] $J $I $N%5!< %A%( %s%8 %s $G$O !" <g $K 8e<T $NJ}K! $G >pJs $r <}=8 $7 $F $*$j!" %f!<%6 $O 5a $a$F$$$k>pJs $N %-!< %o !< %I $r F~NO $7 $F 8!:w$9$k $3$H $K$h$j !" >pJs $r F@$k $3 $H $,$G $- $k !# $7 $+ $7 !" FC $K 8e<T $NJ}K! $G$O !" C1 $K%-!<%o!< %I $N%Q%?!< %s %^%C %A %s %0$K $h$C $F >pJs $r8!=P $7 $F $$ $k $?$a !" %f!<%6 $, I,MW $H $7 $F$$ $k>pJs0J 30 $N>pJs $bB?$/Ds<( $7 $F $7 $^ $& $3$H $, $" $k !# $^ $? !" $$ $: $l $N J}K! $r MxMQ $7 $? >l9g $G$b !" %f!<%6 $K Ds<($5 $l $k $N $O%f!<%6 $, I,MW $H $7 $F$$ $k>pJs $, B8:_ $7 $F$$ $k URL %" %I %l %9 $J$N $G !" I,MW $J>pJs $r F@$k $?$a$K$O !" $= $l$i $N%Z !< %8$r 8+ $K 9T $/ $H$$ $& :n6H $r 7+$jJV$5$J $1 $l $P $J$i$J$$ !# 1.3.2 >pJsCj=P J8 >O Cf$+$i I, MW$J >p Js$r Cj =P $9 $k 8& 5f$O MM !9 $J J, Ln$G 9T$o$l $F $$ $k !# %M%C %H %K%e !< %9$N %@ %$ %8 %’ %9 %H @8 @. %7 %9%F %‘ [5] $G$O !" fj.meetings $H $$ $&%K %e !< %9 %0 %k !< %W $N 2q 5D9pCN 5-;v $+$i !" %? %$ %H %k !" 3+:E4| F| !" 3+:E>l=j !" O@J8Dy@Z $J $I $r !" J8=q $N %9 %? %$ %k >pJs $d8@8l %Q%?!< %s $J $I $r MxMQ $7 $F Cj=P$9$k!# >6O? :n@. %7 %9 %F%‘ 3

[7] $G$O !" 5; =QO@ J8 $d<R@b $r BP>] $K $7 $?>6O? $N<+F0 @8 @. $r !" J8 $N$^ $H$^$j $dJ84V $N =$<-9=B$ $r MxMQ $7 $? =E$_ $E$1$r MxMQ $7 $F 9T$C $F$$$k !# Con tactFinder Agen t[8] $G $O !" 2J3X 5;=Q 4XO" $NEE;R7G<(HD $K =q $- $3$^ $l$? <ALd $K BP $7 $F !" <ALd $5 $l $? J,Ln $N @lLg2H $r >R2p$9$k!# $3$N %7 %9 %F%‘ $G $O !" <ALd $NFbMF $d !" $"$k=q $- $3$_$r9T$C $??M J*$N@lLgJ,Ln $r FCDj $9$k $? $a $K !" 7+ $jJV $7 MQ$$ $i $l $F$$ $k %U %l !< %:$d !" %" %$ %F%‘ $N %j%9 %H $J $I $H $$ $C$?;k3PE* $K FCD’$N$"$kC18l$d%U %l !< %:$r Cj=P $7 $F$$ $k !# I ICA %7 %9 %F %‘ [1] $O !" WWW $+ $i $N >pJs <}=8!&J,N‘!&Cj =P $r 9T $& !# %f!< %6 $+ $i $N%-!<%o!< %I F~NO $K 1~ $8 $F !" %f!<%6 $N0MMj $H 4XO" $N$"$k9‘L\ $r?dO@ $7 !" I,MW $H ;W $o $l $k>pJs $r <}=8 $7 !" $= $l $r%* %s %H %m %8 !< $K 7k $S $D $1$F J,N‘ $9$k!# $5 $i $K%* %s %H %m %8 !< $K 5-=R$5 $l $F$$$k>pJsCj=P %k!< %k $K 4p $E $$$F>pJsCj=P $r 9T $$ !" $=$N7k2L $r E}9g2= $7 $F%f !<%6 $K Ds<($9$k !# F|K\8l $G =q $+ $l $? J8>O $K BP $7 $F$3 $l$i $N >pJsCj =P:n 6H $r9T $& :] $K I,MW $H$J$C $F $/$k $N $, !" C1 8l $N@Z $l L\ $r G’<1 $5 $;$k:n6H $G$"$k !# F|K\ 8l $NJ8>O $O C18l $N@Z $l L\ $, L@3N $G$J$$$? $a !" 7ABV AG2r@O $J $I $r MQ$$ $F !" C1 8l $4 $H$K J,3d $7 $F $*$/I,MW $, $" $k !# $3$N:] $K !" <+ A38@8l=h M} $d J8>OM}2r $J $I $N :n6H $O I,MW $J $/!" J,3d $5 $l$? C18l $N Cf $+$i I, MW$J >p Js$r 4^ $s $G $$ $k$H ;W $o$l $k C18l ( $" $k$$$O C1 8l 72 ) $r Cj =P$9 $k $3$H $,$G $- $l $P ==J, $G$" $k !# 1.3.3 %* %s %H %m %8 !< 3MF@ $K 4X $9 $k8&5f I ICA $r MxMQ$9 $k:] $K !" %f!<%6 $O M_ $7 $$ >pJs $K 4XO"$9$k%* %s %H %m %8 !<$r %7 %9 %F %‘ $K M? $($F$*$/I,MW $, $"$k $, !" %* %s %H %m %8 !< $N5-=R $O Hs>o $K <j4V $,$+$+ $k;E;v $G $"$C $? !# $= $3 $G !" %* %s %H %m %8 !<$N3MF@ $K 4X$9$kMM!9 $J8&5f $, 9T $o $l$F $-$? !# Gr ?@ [10] $O !" 35G0 $N FCD’ %Y %/ %H%k $r 4p $K N‘;wEY $r 7W;; $7 !" $"$kogCM $r D6 $( $kN‘;wEY $r ;}$DFs $D $N35G0 $K 4X78 $r M? $( $kJ}K! $d !" %j %s %/>pJs $+ $i 35G0BN 7O $r@8@.$9$kJ} K! $J $I $G !" %* %s %H %m %8 !< 3M F@ $r ;n$_$F $$ $k !# $7 $+ $7 !" N‘;wEY $r Mx MQ $7 $? J}K! $G$O !" $= $l $>$l $N 35G0 $4 $H $N ogCM $NM? $( J} $J $I $K $D$$ $F9MN8 $NM>CO $, ;D$5 $l$F $*$j!" %j %s %/>p Js $r MQ$$ $k J}K! $G$O !" >pJs:n@. <T$N0U ?^ $r H?1G$9 $k $3$H $, $G $- $k$b$N$N !" 35G04V $N4X78 $, $I $N$h $& $K$J$C $F$$$k $+$H$$ $& E@$^ $G$O L@3N $K$G$-$J $+$C $? !# $^ $? !" Bg?y [9] $O !" >pJsNL $r MQ$$ $F !" 35G0 $K 4X O"$N$"$k C18l $r Cj=P $7 !" $= $l$i $r MQ 4

$$ $k $3 $H $K $h$C $F>pJs $N:FJ,N‘ $, 2DG= $G$"$k $3$H $r >ZL@ $7 $? !# $7 $+ $7 !" Cj=P $5 $l $? C18l $H 35G0 $H$N 4XO" $E$1$K $D$$$F $O ?( $l$i$l $F$$$J$$ !# $^$? !" I ICA 4XO"0J30 $N%* %s %H %m %8 !< 3MF@ $K 4X$9$k8&5f $H $7 $F$O !" >>Hx $i [12] $K $h$k2J3X5;=QJ8 $+ $i$N%* %s %H %m %8 !<<+F0:n@. $,$" $k !# $3 $l$O !" %* %s %H %m %8 !< $r 8lWC $N=g=x=89g $H $7 $F 9M $( !" M- 8B=g =x=89g $H $7 $F 9M $($? $& $($G !" 8l WC $NN‘;w@- $r 0LAj?t3X $N3+=89g $K 5,Dj $7 $? >l9g $N?t3XE*@-<A $+$i%* %s %H %m %8 !<$N7A<02= $r 9T$C $F$$ $k !# $7 $+ $7 !" N‘;w $7 $? 35G0 $N=8$^ $j $r 3+=89g $H 2>Dj $7 !" A4 $F$N3+=89g $, 4QB, $5 $l $?$H 2>Dj $7 $F$$ $k$?$a !" $^ $@ <BMQ $K$O BQ $($i $l $J$$$b$N$H 9M $($i $l $k !# 1.4 K\8&5f$N %" %W %m !<%A Bh 1.2 @a $G 5s $2 $? LdBjE@ $r 2r7h $9$k $?$a $K !" K\ 8&5f $G$O !" %* %s %H %m %8 !<$N9=C[ $r J# ?t$N ?M4V $G 6& F1 $G 9T$$ !" 0l?M $K$+$+ $k IiC4$r 8: $i $9!" $H $$ $&J}K!$r ;n$_ $k !# $^$? !" $3 $l $r ;Y1g$9$k $? $a $K !" I ICA $K $*$$ $F%* %s %H %m %8 !<$r6&M- $G$- $k %7 %9 %F %‘ $r :n@.$9$k !# 1.5 K\8&5f$N@.2L K\8&5f $G $O !" %* %s %H %m %8 !<$N6&M-2= $K 4X$9$k<B83 $r 9T $$ !" E, @Z $J6&M-2= $NJ}K! $r Ds <( $7 $? !# $^ $? !" $3$3$G Ds <( $7 $? J} K! $r 4p $K $7 $F !" Designers Ampli�er $N %* %s%H %m%8 !<%( %G %# %?$r MxMQ $7 $?%*%s %H %m %8 !< 6& M-7? I ICA %7 %9 %F %‘$r :n@. $7 $? !# %* %s %H %m %8 !<$N6&M-2= $r 9T $& $3$H $K$h$j !" %* %s %H %m %8 !< 9=C[ $N:] $K LdBj $H$J$C $F $$$? FbMF $N4V0c$$ $d8+Mn $7 $H$$$C $?LdBj $r 2r>C $G$- !" %* %s %H %m %8 !<9=C[ $N;Y1g $H $J $k$3 $H $,$o$+ $C$? !# 1.6 K\O@J8$N9=@. K\O@J8 $G$O !" 0J2< $N DL$j9=@.$5 $l $k !# � Bh 2 >O $G$O !" I ICA %7 %9 %F%‘ $K $D$$$F$N@bL@ $r 9T $& !# 5

� Bh 3 >O $G$O !" %* %s %H %m %8 !<$N6&M-2= $K 4X$9$k<B83 $K $D$$$F @bL@ $7 !" $=$N7k 2L $r 4p $K 9M;!$9$k $H 6& $K !" %* %s %H %m %8 !< 6&M-2=$NE,@Z $J J}K! $r Ds<($9$k !# � Bh 4 >O $G$O !" %* %s %H %m %8 !<6&M-7? I ICA %7 %9 %F%‘ $K $D$$$F=R$Y$k !# � Bh 5 >O $G $O !" %* %s %H %m %8!<6&M-7? I ICA %7 %9 %F%‘ $r :n@. $7 $?$3 $H$N0U5A $d !" Design Ampli�er $+$i 8+$? I ICA $N Lr3d $J $I $K $D$$$F$N 9M;! $r 9T $& !# � Bh 6 >O $G$O !" 7kO@ $H :#8e$N2]Bj $K $D$$$F =R$Y$k !# 6

Bh 2 >O %* %s %H %m %8 !< $r MQ $$ $? %M %C %H %o !< %/ >p Js<}=8 !& J,N‘ %7 %9 %F%‘ K\>O $G $O !" WWW >e$N>pJs $r%* %s %H %m %8 !<$r MQ $$ $F <+F0E* $K <}=8 !&J,N‘$9$k %7 %9 %F%‘ $G$" $k I ICA[1] $K $D$$$F$N @bL@ $r 9T $& !# 2.1 I ICA $K $D $$ $F 4d D^ $i [1] $O !" %$ %s%? !< %M %C %H >e $N >p Js $r !" FC Dj $N BP >] NN 0h $K4X $9 $k %* %s %H%m %8!< $r MQ$$ $F <+F0E* $K <}=8 !" J,N‘ !" E}9g2= $7 $F !" %f!<%6 $K Ds<($9$k I ICA (Intelligen t Information Collector and Analyzer) %7 %9 %F%‘ $rDs0F $7 $F$$$k !# $3$N %7 %9 %F%‘ $O !" <!$N$h $& $J2aDx $r$? $I $C$F%f!<%6 $K >pJs $r Ds<($9$k !# 1. >p Js<} =8 : %f !<%6 $+$i $N%- !<%o !< %I F~NO $K 1~ $8 $F !" WWW >e $N >p Js $r <+ F0E* $K 8! :w !" <}=8$9$k !# $3$N ;~ !" %* %s %H %m %8 !<$r MQ$$$F%f !<%6$+$i $N 0MMj $H 4XO"$N$"$k9‘L\ $r ?dO@ $7 !" I,MW $H ;W $o $l $k>pJs $r <}=8$9$k !# 2. >p JsJ,N‘ : <} =8 $7 $? >p Js72 $r%* %s %H %m %8 !< $K 7k $S $D $1 $k $3$H$K $h$j !" BN7O E* $K J,N‘ !" @0M} $9$k !# 3. Fb MFCj=P : %* %s %H %m %8 !<$N %/ %i %9 $4 $H$K Dj5A$5 $l $? !" %-!<%o !< %I $J $I $K Cm L\ $7 $?%k!<%k $K $h $C $F !" 3:Ev $9$k5-=RItJ, $r <+F0E* $K Cj=P$9$k !# 4. E}9g2= : Cj=P $7 $? 5-=RItJ, $r E}9g2= $7 !" $=$N7k2L $r%f!< %6 $K Ds<($9$k !# $3$N ?^$r ?^ 2.1 $K <($9!# $^ $? !" Bg?y [9] $O !" I ICA $N >pJs<} =8ItJ, $K %5 !<%A%( %s %8%s $r <h$j F~ $l !" $=$N 5! G= $r >pJs <}=8 !" >pJsCj=P ItJ, $K FC2= $7 $? I ICA2 %7 %9 %F %‘ $r Ds0F $7 $F$$ $k !# I ICA2 $N >pJsCj=P=hM} $N N. $l $r !" ?^ 2.2 $K <($9 !# 7

?^ 2.1 I ICA $N >pJsCj=P=hM}$NN. $l 8

?^ 2.2 I ICA2 $N >pJsCj=P=hM}$NN. $l 9

I ICA2 %7 %9 %F%‘$N>pJs<}=8$NN. $l$O <!$N$h $& $K$J $k !# 1. %f !< %6 $+$i $N%- !<%o!< %I F~NO $K 1~ $8 $F %* %s %H %m %8 !<$r ;2>H $7 !" %5!<%A%( %s %8%s$K Aw$k8!:w %-!<%o!< %I $r 7h $a $k !# 2. 8!:w %- !<%o!< %I $r %5 !<%A%( %s%8%s$K Aw$j!" 8!:w7k2L $r <u $1 <h$k !# 3. %5 !<%A%( %s%8%s $N 8!:w7k2L $K <($5 $l $F$$ $k W eb %Z !< %8$r <}=8$9$k !# %5 !< %A%( %s%8 %s$G ;HMQ$9$k8!:w %-!<%o!< %I $r 7hDj$9$k:] $K$O !" Bh 2.2 @a $G @bL@ $7 $F $$ $k35G0$N9=@. MWAG $N $&$A !" I,MW $H $7 $F $$ $k>pJs $r 4^ $s$G $$ $k W eb %Z !< %8 $N Cf $K I, $: 4^$^ $l$F$$ $k $G$"$m $& $H ;W $o $l$F $$$k9=@.MWAG $r A* $V$h $& $K $9$k !# $3 $l $O !" WWW >e $+$i%- !<%o!< %I $N$_$r MQ $$$F>pJs $r 8!:w$9$k $H$$ $& %5!< %A%( %s %8%s $N @-<A>e !" W eb %Z !< %8 $N FC@- $r 9M $($F%- !<%o!< %I $r A* $s$@ J} $, !" 35G0 $N9= @.MWAG $N $& $A !" $=$N35G0 $K BP$9$k=EMW @- $, 9b$$ $b$N $r%-!<%o!< %I $H $7 $F A* $V$h $j $b !" 8!:w$5 $l $? >pJs$N @:EY $O NI $/ $J $k $@ $m $& $H$$ $&9M $($K 4p $E $$$F $$ $k !#$^ $? !" 8!:w %- !<%o!< %I $N $& $A $N0l$D $O 35G0L> $r ;HMQ $7 $F$$ $k !# 2.2 I ICA $K $* $1 $k%* %s %H %m %8 !< 85Mh !" %* %s%H %m%8 !<$H $O E/ 3XMQ 8l $G !" !V B8 :_ $K 4X$9 $k BN7OE*$J @b L@ !W $"$k$$$O !V B8 :_O@ !W $H$$ $&0UL# $G MQ$$ $i$l $F $$ $k !# ?M9)CNG=$N @$ 3& $G$O !" %* %s %H %m %8 !<$O !V CN<1 $NI=8= $K$*$$ $F4pAC $H$J$j $& $kBP>] @$3& $N35G02= $N5-=R !W !" $"$k $$ $O !V ?M9) CNG= %7 %9 %F%‘ $r9=C[$9$k:] $N %W %j%_ %F %# %V $H $7 $F MQ$$ $i $l $k4pK\35G0 $d 8lWC $NBN 7O !W $H$$ $& 0UL# $G MQ$$ $i $l $F$$ $k !# ?M9)CN G= $K $*$$ $F !" CN<1 $r MQ $$ $FLdBj $r 2r$/ %7 %9 %F%‘ $H $7 $F CN<1 %Y!<%9 $r MxMQ $9$k %( %- %9 %Q!< %H %7 %9 %F%‘ $, 8&5f$5 $l $F$-$? !# @lLg 2H $, ;} $C $F$$$kCN<1 $r%k!< %k $N 7A $G CN<1 %Y!<%9 $K C_ $($F$*$- !" $"$kLdBj $r 2r$/;~ $K$= $l$i$N CN<1 $r ?dO@ %( %s%8 %s$, 2r<a<B9T $9$k %7 %9 %F%‘ $G$" $k !# $3$NCN<1 %Y!< %9 $r F3F~$9$k $3 $H$K$h$j !" $"$k 8B $i $l $? HO0O $K $*$$ $F !" @l Lg2HJB $_$N;E;v $,$G $- $k %7 %9 %F%‘ $, :n $l $k$h $& $K$J$C $? !# $=$N0lJ} $G !" CN<1 %Y!< %9 $O%7 %9 %F%‘ $, CN<13MF@ $r 9T $& $N $, Fq $7 $/!" $"$kLdBj $r 2r$/ $N $K MxMQ $7 $? CN<1 $r JL $N=j $G :FMxMQ $9$k $3$H $, :$Fq $G$"$k !" $H$$$C $?LdBj 10

E@ $, ;XE& $5 $l$F$-$? !# $3 $l$i$N LdBj $K BP=h$9$k $3$H $r G0F, $K $*$$ $F%* %s %H %m %8 !< $N 8&5f $, 9T $o $l $k$h $& $K$J $C$? !# I ICA $K $*$$$F !" %* %s %H %m%8 !<$O%f !<%6 $, 5a$a$F$$ $k>p Js $K 4X$9$k 35G0 $d !" $= $l$K 4XO" $N$"$k35G0 $N<B %G !<%? $N7A $G 5-=R $5 $l$F $$$k !# 0l HLE* $K%* %s %H %m %8 !< $H $$ $& $H !" 35G04V $K MM !9 $J$b$N $, 9M $( $i $l $k $, !" I ICA $K $* $1 $k%* %s %H %m %8 !< $G$O >e0L!&2<0L4X78$N$_ $K $D$$$F5-=R $7 $F$$ $k !# I ICA $N%* %s %H %m %8 !< $O !" 35G0 $H$= $l$K B0$9$k$$ $/$D $+$N MWAG !" $= $l$K 35G04V $N >e0L !& 2<0L 4X 78 $, 5-=R $5 $l$F$$$k !# $3$NNc $r ?^ 2.3 $K <( $9 !# $^ $? !" $"$k35 G0 $H !" $= $l$K B0$9$kMWAG $N4V $K$O$$ $/$D $+$N =EMW $J 4X78 $, $"$j !" $= $l$i$O !" I= 2.1 $K <( $7 $? =R8l $r MQ$$$F5-=R$5 $l $F$$ $k !# I= 2.1 35G0 $N 9=@.MWAG $r I=8=$9$k=R8l =R8l (x $O 9=@.MWAG$^ $? $O JL$N35G0 ) =R8l$N0UL# (has-one x) 35G0 $O MWAG x $r 0 8D$^ $? $O 1 8DJ]M-$9$k (has-some x) 35G0 $O MWAG x $r 0 8D0J>eJ]M-$9$k (has-at-least x) 35G0 $O MWAG x $r >/$/ $H$b 1 8D $O J]M-$9$k (is-a x) 35G0 $O JL$N35G0 x $N 2<0L35G0 $G$" $k ( 35G0 x $O JLESDj5A$5 $l $F $$ $k ) $^ $? !" 35 G0 $KB0 $9 $k MW AG $, WWW >e $G $I $N$h$& $JI= 8= $G=P $F$/ $k $N $+ !" $H $$$& 5-=R $, JL $K I,MW $K$J$k!# I ICA $O !" MW AG $K4X$9 $k5- =R $r;2>H $7 $F !" <B :] $N WWW >e$NJ8=q $H$N%Q%?!< %s %^ %C %A %s %0 $r 9T $& $3 $H $K$h$C $F !" $= $l $>$l $N 35G0 $NMWAG $r <h$j=P$9 !# MW AG $K 4X$9$k5-=R $NNc $r ?^ 2.4 $K <($9 !# $^ $? !" MWAG $NFCD’ $r 5-=R$9$k $?$a$N =R8l $r I= 2.2 $K !" I=8= $K 4X$9$k5-=R%Q%?!< %s $r I= 2.3 $K <($9 !# C" $7 !" I= 2.2 $K $* $1 $k x $H y $O !" =R8l !" C1 8l $N%Q%?!< %s !" 9=@. MWAG $N $& $A $$ $: $l $+$r ;X $7 $F$$ $k !# 11

(DEFINE-PCLASS ( %W %j %s %?!< ((HAS-AT-LEAST 2A3J ) (HAS-SOME BP1~5!<o ) (HAS-ONE %i %s %K %s %0 %3 %9 %H ) (HAS-ONE 2rA|EY ) (HAS-ONE 0u;zJ}<0 ) (HAS-SOME MQ;f %5 %$ %: ) (IS-A <~JU5!4o )))) 35G0 !V%W %j %s %?!< !W $O !" !& >/$/ $H$b 0l$D $N !V 2A3J !W $H$$ $&MWAG $H !" !& 0 8D0J>e $N !V BP1~5!<o !W $H$$ $&MWAG $H !" !& 0 8D$^ $? $O 1 8D $N !V %i %s %K %s %0 %3 %9 %H !W $H$$ $&MWAG $H !" !& 1 8D $N !V 2rA|EY !W $H$$ $&MWAG $H !" !& 0 8D$^ $? $O 1 8D $N !V 0u;zJ}<0 !W $H$$ $&MWAG $H !" !& 0 8D0J>e $N !V MQ;f%5 %$ %: !W $H$$ $&MWAG $r ;}$D !" !& 35G0 !V <~JU5!4o !W $N 2<0L35G0 $G$" $k !# ?^ 2.3 I ICA $K $* $1 $k%* %s %H %m %8 !<$NNc 12

(DEFINE-CONCEPT (CPU (LIST CPU <oN‘ CPU %Q%o!< ))) (DEFINE-CONCEPT (CPU <oN‘ (OR " #P#e #n#t#i#u#m " " #P#e #n#t#i#u#m#P#r#o " " #P#e #n#t#i#u#m#I#I " " #M#M#X #P#e#n#t#i#u#m " " #A#M#D!] #K#6 " " #i#3#8#6 " " #i#4#8#6 " " #A#M#D!] #K#5 " " #5#x#8#6 " " #6#x#8#6 " " #P#o#w#e #r#P#C "))) (DEFINE-CONCEPT (CPU %Q%o !< (LIST ?t;z " #M#H#z "))) (DEFINE-CONCEPT ( 2rA|EY (OR (LIST ?t;z " #d #p#i ") (LIST ?t;z " #x " ?t;z " #d #p#i ")))) (DEFINE-CONCEPT ( %i %s%K%s %0 %3 %9 %H (OR (LIST ?t;z " Kg!?1_ ") (IS 2A3J WITH (" %i %s %K %s %0 %3 %9 %H ")) (LIST " 0lKg$" $?$j " 2A3J )))) (DEFINE-CONCEPT ( BP1~5!<o (OR " #D#O#S!?#V " " #P#C!]#9#8 " " #P#C#9#8 " " #M #a#c " " #M #a#c#h#i#n#t#o#s#h " " #W#i #n#d#o#w#s " " #W#i #n#9#5 " " #W#i #n#N#T "))) (DEFINE-CONCEPT ( 0u;zJ}<0 (OR " %$ %s %/ %8 %’ %C %H " " %l !<%6!< " " %I %C %H %$ %s %Q %/ %H " " %^ %$%/ %m %I %i %$ " " %^%C%O %8%’ %C %H "))) (DEFINE-CONCEPT ( MQ;f%5 %$ %: (OR " #A#4 " " #B#4 " " #B#5 " " #A#3 " " $O $, $- " " %O %, %- "))) (DEFINE-CONCEPT ( ?t;z (OR " #1 " " #2 " " #3 " " #4 " " #5 " " #6 " " #7 " " #8 " " #9 " " #0 " " 0l " " Fs " " ;0 " " ;M " " 8^ " " O; " " <7 " " H, " " 6e " " == " " I4 " " @i " " K| " " 2/ " " C{ "))) (DEFINE-CONCEPT ( 2A3J (OR (LIST ?t;z (OR " 1_ " " %I %k ")) (LIST (OR " !o " " !p ") ?t;z )))) ?^ 2.4 MWAG $K 4X$9$k5-=R $N Nc 13

I= 2.2 MWAG$NFCD’ $r 5-=R$9$k $?$a$N =R8l =R8l =R8l$N0UL# (or x y) x $" $k$$ $O y $, J8Cf $K B8:_$9$k (and x y) x $H y $N N>J} $, F1 $8 J8Cf $K B8:_$9$k (list x y) J8Cf $G !" x $N D>8e $K y $, =P8=$9$k (is x with (y)) y $, B8:_$9$kJ8Cf $K x $, B8:_$9$k $3$3 $G =EMW $J$N $O !" MWAG $r 5-=R$9$k:] $K !" C18l $N%Q%?!< %s$@$1$G $O$J $/!" JL $N MW AG $K 4X$9$k5- =R$bMxMQ$9$k$3$H $, $G $- $k !" $H$$ $& $3$H$G$" $k !#Nc $( $P !" ?^ 2.4 $r Nc $K$H$C $F$_$k $H !" F1 $8 0lJ8 $NCf $K !" !V CPU <oN‘ !W $N9=@. MW AG $N<! $K !V CPU %Q %o!< !W $N9= @. MW AG $, B8:_ $9 $k ;~ $K !" $= $l$i $r !V CPU !W $N9= @. MW AG $H $7 $F Cj =P $9$k!# $^$? !" !V CPU <oN‘ !W $O !" P en tium,P en tium Pro $J $I $N $&$A !" $$ $: $l$+ 0l $D $K %^%C %A $7 !" !V CPU %Q%o!< !W $O !V ?t;z !W MHz $K %^ %C %A$9$k!# $3$N$h$& $J 5-=R $r 2DG= $K $7 $F $*$/ $3$H $K$h$j !" ;w $?I=8= $r ;}$DMWAG $K BP$9$k %* %s %H %m %8 !<5-=R $N<j4V $r B?>/ 7Z8:$9$k$3 $H $,$G $- $k !# 14

I= 2.3 I=8= $K 4X$9$k5-=R $N%Q%?!< %s I=8=$N%Q%?!< %s 0UL# "< 2A3J >" !V 2A3J !W $K exact matc h " 2A3J " !V 2A3J !W $K partial matc h "+ 2A3J >" !V !A 2A3J !W $H$$ $&C18l $K match "< 2A3J +" !V 2A3J!A !W $H$$ $&C18l $K match "*" G$0U$NC18l $K matc h "> 4A;z <" 4A;z $r 4^ $s$G $$ $kC18l $K matc h "> %+ %J <" %+%?%+ %J$r 4^ $s$G $$ $kC18l $K matc h "> $+$J <" $R $i$,$J$r 4^ $s$G $$ $kC18l $K matc h "> 5-9f <" 5-9f $r 4^ $s$G $$ $kC18l $K matc h "> %m!<%^;z <" %"%k %U%!%Y %C %H $r 4^ $s$G $$ $kC18l $K matc h "> ?t;z <" ?t;z $r 4^ $s$G $$ $kC18l $K matc h "* L>;l *" IJ;l $, !V L>;l !W $G$" $kC18l $K matc h ( B>$NIJ;l $G$b 2D ) "$ IaDLL>;l $" IJ;l$N3J $, !V IaDLL>;l !W $G$" $kC18l $K matc h ( B>$NIJ;l$N3J $G$b 2D ) "? ?)IJL> ?" $"$i $+ $8 $a MQ0U$5 $l$F $$ $k !V ?)IJL> !W $r%i%Y%k $K ;}$D C18l72$NCf$N $I $l$+ $N C18l $H partial matc h 15

2.3 HTML $N 4pK\=hM} I ICA $N >pJs <} =8 !" Cj=P:n 6H$N BP >] $H$J $C $F $$ $k$N$O !" HTML $G 5- =R$5 $l $F $$ $k W eb %Z !< %8$G $" $k !# $=$3 $G !" HTML J8=q $K BP$9$k4pK\ =hM} $r !" 1) J8 C10L $X$N J,3d !" 2) C18lC10L$X$NJ,3d !" $NFsCJ3, $K J, $1$F 9T$C$F$$$k [14] !# $^$: !" J8C1 0L$X $N J, 3d$G $" $k $, !" I= 2.4 $K <( $7 $?%k !<%k$K 4p$E $$ $F 9T$o$l $k !# HTML $K$O%? %0$, MQ $$ $i $l$F $*$j!" $3$N%? %0 $G 6h@Z $i $l $? ItJ, $4 $H$K$h$C $F !" 5- =R$5 $l $F $$ $kFbMF $, JQ $o $k $3$H $, $" $k !# Nc $( $P !" I= 2.4 $K <( $7 $? (3) $N%k !< %k$K $D$$$F9M $( $k $H !" <UL> !A </UL> $G 0O$^ $l $? ItJ, $O %j%9 %H $K$J $C $F$*$j !" %j%9 %H $N 3F9‘L\ $N@hF, $K$O <LI> $H$$ $& %? %0$, $D$$ $F$$$k!# %j%9 %H 7A<0 $G=q $+ $l$F$$ $kJ8 >O $N >l9g !" 9‘L\ $4 $H$K =q $+$l $F $$ $kFb MF $, 0c$C $F$$ $k $@ $m $& $H$$ $&H=CG$N$b$H$K !" 9‘L\ $, JQ $o $k $H$3$m $r J8$N@Z $l L\ $H $7 $F $$$k !# $D$^$j!" J, 3d $5 $l $? J8 $, $? $@ 0l $D $N FbMF $r 4^ $‘ $h $& $K $7 $F $$$k !# $3$N$h $& $K =hM}$9$k $3 $H $K $h$j!" 0l $D0l $D$NJ8 $, $I $N$h $& $J FbMF $J$N $+ $,$O $C $-$j $H $o $+ $k !# $=$N $?$a !" M_ $7 $$ >pJs $, 5-=R $5 $l$F $$ $kJ8 $K$N$_CmL\$9 $l $P !" >p Js $NCj=P $, MF0W $K 9T $( $k $N $G$"$k !# I= 2.4 $K <( $7 $? %k !< %k$K 4p $E$$$? !" J8 $X$NJ,3dNc $r ?^ 2.5 $K <($9 !# I= 2.4 J8C10L $X$N J,3d $N %k !< %k (1) !V <Hn> !A </Hn> !W $N%Q%?!< %s$G 5-=R $7 $F$" $l $P !" $= $l$r 0l$D$NJ8 $H H=CG (n = 1 or 2 or 3) (2) !V <DT> !A </DL> !W !" !V <DT> !A <DT> !W !" !V <DT> !A <P> !W !" !V <DT> !A <DL> !W !" !V <DT> !A <UL> !W $N%Q%?!< %s $G 5-=R $7 $F $" $l $P !" $= $l$r 0l$D$NJ8 $H H=CG (3) !V <LI> !A </UL> !W !" !V <LI> !A <LI> !W !" !V <LI> !A <P> !W !" !V <LI> !A <DL> !W !" !V <LI> !A <UL> !W $N%Q%?!< %s $G 5-=R $7 $F $" $l $P !" $= $l$r 0l$D$NJ8 $H H=CG (4) $=$N B>$N%? %0 $K $D$$$F$O !" J8 $H$_$J$5$: L5;k (5) $=$N B>$N>l9g $O !" DL>o $N$h $& $K !V !# !W $r J8 $N 6h@Z$j $H$9 $k 16

?^ 2.5 HTML J8=q $N J8 $X$N J,3dNc 17

<! $K !" J8 $K J,3d $5 $l $?$b$N $r$5 $i $K C18l $4 $H$K J,3d $9$k !# $= $N:] $K !" K\8&5f $G $O !" $^ $: Ccd& [11] $r MQ$$ $F7ABVAG2r @O $r9T$C $F$$$k !# 7ABV AG2r @O $rMQ$$ $F C18l $4 $H$K J,3d$9$k $3 $H$K$h$j !" I= 2.3 $K <( $7 $?%k !< %k$r MQ $$ $? >pJsCj=P $, 9T $( $k !# $7 $+ $7 !" Cc d& $K $h$C $F7ABVAG2r@O $5 $l$? 7k2L $r$=$N$^$^MxMQ $7 $?$N$G $O !" %f!<%6 $, 4| BT $7 $? 7k2L $, F@ $i $l $J $$$3$H$, 9M $($i $l $k !#Nc $( $P !" CD-R OM %I %i %$ %V $K 4X $9$k @=IJ>pJs $r 7G :\ $7 $F $$ $k W eb %Z !< %8$K !V #1 #2 G\B. !W $H$$ $&I=8= $, $" $C $? >l 9g !" $3 $l $r Ccd& $G 7ABV AG2r@O $r 9T $& $H !" !V #1 !W !" !V #2 !W !" !V G\B. !W $H $$ $&;0 $D$NC18l $K J,3d$9$k!# $H$3$m $, !" $3$N$^$^>pJsCj=P=h M} $r 9T$C $F $7 $^$C $F $O !" %f!<%6 $, 5a $a$F $$ $k$G$" $m $& $H ;W $o $l $k !" !V #1 #2G\ B. !W $H $$ $&>pJs $r @53N $K%f !<%6 $K <($9$3 $H$, $G $-$J $$ !# $=$3$G !" I= 2.5 $K <( $7 $?%k !< %k$K =>$C $F C1 8l$N O"7k$r 9T $& !# $3 $& $9$k $3 $H $K $h$C $F !" ?M4V $, 0U?^ $7 $F $$$k$b $N $H$[ $\ F1 $8 7A $G !" C1 8lJ,3d $,$G$- $k $h $& $K $7 $F$$ $k !# I= 2.5 C18lO"7k $N %k !< %k C18lO"7k $N >r7o (1) ?t;z $, NY@\ $7 $F $$ $k (2) ?t;z $N D>8e $K C10L $, =P8=$9$k (3) 8GM-L>;l$^ $? $O IaDLL>;l $, NY@\ $7 $F $$ $k 2.4 I ICA $K $h $k >pJsCj=P $H 9M;! 2.4.1 I ICA $K $h $k>pJsCj=P$NNc I ICA2 %7 %9%F%‘ [9] $r K\ 8&5fMQ $K 2~NI $7 $? $b$N$r MQ$$$F !" <B:] $K WWW >e $+ $i !" ?^ 2.3 $H ?^ 2.4 $K <( $7 $? 35G0 $d9=@.MWAG $K 4X$9$k5-=R $r4^ $s$G$$ $k %* %s %H %m %8 !< $r MxMQ $7 $F%Q%=%3 %s $N @=IJ>pJs $r Cj=P $7 $? 7k2L $r ?^ 2.6 $K <($9!# 18

2.4.2 I ICA $K $D $$ $F$N 9M;! Bh 2.4.1 @a $NNc $r 8+$k 8B $j!" Hf 3S E* 4J C1 $J%Q %?!< %s$r MQ $$ $F$$$k $K$b4X $o $i $: !" 9b$$@:EY $G >pJsCj=P $,$G $-$F$$$k $H 8@ $( $k !# $=$N0lJ} $G !" I ICA $K $*$$ $F $O >pJs Cj=P $r9T $& $K$"$?$C $F !" %* %s %H %m %8 !< $K 5-=R $5 $l $F$$$k35G0 $N9=@.MWAG $r 4p $K $7 $F$$ $k$3 $H$+$i !" $I $& $7 $F$b <!$N$h $& $JLdBjE@ $, H/@8 $7 $F $7 $^ $& !# 1. 0l $D$N W eb %Z !< %8 >e $K !" $" $k 35 G0 $K B0 $9 $k$" $k FC Dj$N 9= @. MW AG$N%Q %? !< %s $K %^%C %A $9$k$b$N $, Fs$D 0J >eB8:_$9 $k >l9g !" Cj=P$5 $l $k >pJs$N @:EY $, Mn $A$k !# 2. 0l$D $N W eb %Z!< %8 >e $K !" $"$kFC Dj $N35G0 $K4X$9$k >p Js $, Fs $D0J >eB8 :_ $9 $k >l9g !" Cj=P $5 $l $k>pJs$N@:EY $, Mn$A$k !# 3. 0l$D $N W eb %Z!< %8 >e $K !" J# ?t $N;w $?35G0 $K4X$9$k >p Js $, J#?t B8 :_ $7 $F$$$k >l9g !" Cj=P $5 $l $k>pJs$N@:EY $, Mn$A$k !# 4. K\Mh $J $i $P !" $"$k35 G0 $N9=@. MW AG $K $J$k $Y $- $b $N $, !" 5- =R J} K! $, 0[ $J$j%^ %C %A $7 $J $$$?$a $K !" 9=@.MWAG $H $7 $F Cj=P$5 $l $J $$ !# $= $l $>$l $r Bh 2.4.1 @a$NNc$r$H $C $F @bL@$9$k !# 1 $K $D$$$F$O !" %W %j %s %?$N @= IJ >pJs $, 5-:\ $5 $l$F$$$k W eb %Z!< %8$K !" J# ?t $N2A3J ( K\BN 2A3J $H%* %W %7%g %s$N IUB0 IJ$N 2A3J !" IUB0 %=%U %H $N <oN‘ $K $h$C$F 2A3J $, JQ $o $k%1!< %9 $J $I ) $, I=<($5 $l $F $$ $k>l9g !" I ICA $O $I $N 2A3J $, $I $N @=IJ $N$b $N$J$N $+ !" $H$$$C $? $3$H$^ $G$O J,@O $7 $F$$ $J$$ $? $a !" !V 2A3J !W $K %^ %C %A$9$k $b $N $rA4 $FJV$9 !# $= $N $? $a !" $I $l$, %W %j %s %? $N 2A3J $J$N $+$O ?M4V $, ?dB,$9$kI,MW $, $" $k !# 2 $K $D$$$F $O !" Nc $( $P !" %W %j %s %?#A $K 4X$9$k@=IJ>pJs $H %W %j %s %? #B $K 4X$9$k @=IJ>pJs $, F10l$N W eb %Z !< %8 >e $K 5-:\ $5 $l$F $$$? >l9g !" $I $A $i $N @=IJ $K 4X$9$k>pJs $J$N $+ $, H=CG $G$-$J$$ !# 3 $K $D$$$F $O !" Nc $( $P !" PD %I %i %$ %V $N @=IJ>pJs $H MO %I %i %$ %V $N @=IJ>pJs $, F10l$N W eb %Z!< %8$K 5-:\ $5 $l $F$$$?>l9g !" $= $N9=@.MWAG $, Hs>o $K$h $/;w $F$$$k $?$a !" $I $A $i $N @=IJ $K 4X$9$k >pJs $J$N $+ H=CG$9$k $N $, Fq $7 $$ !# $3$N;0<oN‘ $NLdBjE@ $K BP=h $9$k $?$a $K$O !" Cj=P $7 $? >pJs $, $I $N 35G0 $K B0$9$k $b$N $J$N $+ !" $H$$$C $? $3$H $r D4 $Y$k $?$a$N9=B$2r@O $J $I $, I,MW $K$J $C $F $/$k $h $& $K ;W $o $l $k !# $7 $+ $7 !" <}=8 $7 $F$-$? 19

A4$F$N W eb %Z !< %8 >e$NJ8>O $K BP $7 $F 9=B$2r@O $r 9T $& $N $O <j4V $,$+$+ $j$9 $. $k $3 $H $, M=A[ $5 $l !" 8=<BE* $G $O$J$$$b$N $H ;W $o $l $k !# $? $@ !" Nc $( $P %F !< %V %k 5!G= $rMQ $$$F J#?t$N%Q%= %3%s $N @= IJ >pJs$r 5- :\ $7 $F $$ $k >l 9g $J $I !" HTML $N FCD’$r Mx MQ $7 $F $$$k%1!<%9 $K $D$$ $F $O !" $= $l$i$N FCD’ $r@8 $+ $7 $? =hM} $r 9T $& $3 $H $K $h$j!" Cj =P$5 $l $? >pJs $H 35G0 $H$r 7k $S $D $1 $k$3 $H$O 2DG= $G$" $m $& $H ;W $o $l $k !# 0lJ} !" 4 $K $D$$ $F$O !" J8;z >p Js$r MQ$$$:$K !" 2hA|$d 2; @<$H $$ $C $? Hs J8 ;z >pJs $N $_$G >p Js$r 5- :\ $7 $F $$ $k >l 9g$K$O BP =h$G $- $J $$$, !" !V 2A 3J !W $G$O $J $/ !V CM CJ !W $H 5-$5 $l$F$$ $k>l9g $J $I !" I=8= $NJ}K! $N:90[ $, 860x $G >pJsCj=P $, 9T $($J$$>l9g $K $O !" 35 G0 $N5- =R %Q%? !< %s$J $I $r =q $-D> $9 $3 $H $K$h $C $FCj=P $, 2DG= $K$J$k!# $7 $+ $7 !" WWW $K$O B? $/$N 8D?M$d 4k 6H $J $I $, >pJs $r H/?. $G $- $k$N $G !" $=$N I= 8=J} K!$bHs >o $K ;(B? $J$b$N $K$J $k $3 $H $, M=A[$5 $l $k !# $^ $? !" WWW >e $N>pJs $O IQHK $K =$@5 !" 99?7 !" :o =| $H$$$C $? $3$H $, 9T $o $l$F $$$k$? $a !" 35G0 $K 4XO"$9$k>p Js $r >o $K$G$-$k $@ $1 9b $$ @: EY $GCj =P $7 $h $& $H$9$k $H !" IQ HK $K%* %s %H %m %8!< $r=q $-D> $9 I, MW $,$"$k!# $H$3 $m $, !" $"$k35G0 $K 4X$9$k>p Js $rD4$Y $F !" $= $N35G0 $K 4XO"$9$k=E MW $J>pJs $rCj =P $G$-$k$h $& $K%* %s %H %m %8 !< $r =q $-D>$9!" $H$$$C $?:n6H $rIQHK $K 9T $& $N $O$"$^$j $K $b <j4V $,$+$+ $j$9 $. $k !# $d $O$j%* %s %H %m %8 !<$N9=C[ !" J]<i $r 0l?M $G 9T $& $N $O$+ $J $jIiC4$N $+$+ $k:n6H $@$H 9M $($i $l $k !# $^$? !" I ICA2 $*$h $S !" $=$N 2~ NI %7 %9 %F %‘FC M-$N LdBjE@$H $7 $F !" %5!<%A%(%s%8 %s $r ;H MQ $7 $F $$ $k$H$$ $&@-<A $+$i $/$kLdBj E@$b$$ $/$D $+ 8+ <u $1$i$l $? !#Nc $( $P !" %5!<%A%( %s%8 %s B& $, ;HMQ $7 $F $$$k %G !<%? %Y!<%9 $, 8E $$ $?$a $+ !" %5!< %A %( %s%8 %s$, JV $7 $? 8!:w7k2L $K 4p $E $$$F W eb %Z !< %8$r <}=8 $7 $h $& $H $7 $? ;~ $K 4{ $K$=$3$K$O >p Js $, B8:_ $7 $F$$ $J$$ !" $H$$$& %1!<%9 $bEY!9 $" $C $? !# WWW >pJs6u 4V $N !V >pJs $, IQ HK $K @8@. !" =$ @5 !" 99?7 !" :o=| $5 $l$F $$$k !W $H$$ $&@- <A>e !" $3$N$h $& $J>u67 $r 40A4 $K 2sHr$9$k $N $O$[ $\ IT2DG= $K 6a $$$b $N $H ;W $o $l $k !# %5!< %A%( %s%8 %s$O F~NO $5 $l $? %- !<%o !< %I $r 4^$‘ W eb %Z!< %8$r <}=8 $9$k $@$1$N %7 %9 %F%‘ $G$"$j!" W eb %Z!< %8$N FbMF $K$D$$$F $O 9MN8 $7 $F$$$J$$ !# $= $N$? $a !" %5!< %A %( %s%8 %s$K Aw$k %-!<%o!< %I $N A* $S J} $K $h $C $F $O !" I,MW $J >pJs $r 4^ $s$G $$ $k W eb %Z !< %8$r$[$H$s $I <}=8 $G $-$J $$ ;vBV $, 5/ $3$j $& $k !# <B:] !" <~JU5!4o $N CD-R OM %I %i %$ %V $K 4X$9$k>pJs $r Cj=P $7 $h $& $H $7 $F !" %5!<%A%( %s%8%s ( :# 2s $O go o[4]) $K !V CD-R OM !W $H !V 2A3J !W $N Fs 20

$D$N %-!<%o!< %I $r Aw$k $h $& $K @_Dj $7 $F I ICA2 $r 5/F0 $7 $?$H$3$m !" CD-R OM %I %i %$ %V $r FbB"$9$k %Q %=%3 %s$N @=IJ>pJs $, B?$/<}=8 $5 $l $? !# >p JsCj =P $N@:EY $r$h$j>e $2 $h $& $H $9$k$J $i !" %5!<%A%( %s%8%s$K Aw$k %- !<%o!< %I $r E,@Z $K A*$VI,MW $, $" $k !# 21

?^ 2.6 I ICA2 $K $h $k>pJsCj=P $N Nc 22

Bh 3 >O %* %s %H %m %8 !< 6&M-2= $K 4X $9 $k<B83 K\8&5f $G $O !" %* %s %H %m %8 !<9=C[ $N<j4V $N7Z8: $H !" :n@. $5 $l $?%* %s %H %m %8 !< $K $* $1 $k4V0c $$ $d8+Mn $7 $J $I $N 8:>/ $r <B8= $9$k $? $a$NJ}K! $H $7 $F !" %* %s %H %m %8 !< $r6& M-$9$k $3$H $r Ds0F $7 $F$$ $k !# $= $3 $G !" %* %s %H %m %8 !< $r 6&M- $9$k $3$H $K$h$k8z2L $r 8!>Z$9$k $? $a$N<B83 $r 9T$C $? !# K\>O $G$O !" <B83 $NFbMF $d7k2L !" $* $h $S 7k2L $+$i 9M ;!$5 $l $k;v9‘$J $I $K $D$$$F5-$9!# 3.1 <B83$N35MW F‘NI @h C<2J 3X 5; =QBg 3X 1!Bg 3X ( 0J 2< !" K\3X ) $N >p Js 2J3X 8& 5f2J CN G= >pJs =h M}3X 9V:B ( 0J2< !" K\ 9V :B ) $N 3X@8 $rBP>] $K !" 0J 2< $N $h $& $JJ}K! $G%Q %= %3 %s @=IJ $K 4XO" $9 $k%* %s %H %m %8 !<$N6&M- $K 4X$9$k<B 83 $r 9T$C $? !# $J$* !" Ho83<T $O 8^L> $G !" $=$NFbLu $O !" K\9V :BGn ;NA04| 2]Dx FsG/ $N3X@80lL> $H !" K\9V :BGn;N A04| 2]Dx0l G/ $N3X@8;ML> $H $J $C$F$$$k !# 1. Ho 83 <T$K !" !V %Q %= %3%s $d $= $N <~ JU 5! 4o$J $I $N %Q %= %3%s @= IJ$r Gc$* $& $H $7 $F WWW >e $+$i >pJs $r <}=8 $9$k:] $K !" $I $N$h $& $J>pJs $, M_ $7 $$ $+ !W $H$$ $& <A Ld $r9T $$ !" M= $aMQ0U $7 $?%* %s %H %m %8 !<$N3K $K IU2C $9$k7A $G JVEz $7 $F $b $i $& !# $J $* !" %* %s%H %m %8 !<$N 3K$N 35N, $O !" ?^ 3.1 $K <($9 DL$j $G$" $k !# ?^ 3.1 $K $* $$$F !" ;M3Q $G 0O$^ $l $F $$ $k$b$N $, 35G0$r !" 35G0 $N 1& !" $" $k$$ $O 2< $K %j%9 %H 7A<0 $G I=<( $7 $F$$ $k $b $N $, $=$N35G0 $r9=@. $9$k MWAG $r$= $l $>$l <( $7 $F$$$k !# $^$? !" 35G0 $I $& $7 $, @~ $G 7k $P $l $F $$ $k >l9g !" $=$N Fs$D$N 35G0 $K$O >e0L!&2< 0L4X 78 $, B8:_ $7 !" 2<B& $K $" $k$b$N$O !" >eB& $K $" $k$b$N$N 2< 0L35G0 $G $" $k$3 $H$r <( $7 $F $$ $k !# $3 $l 0J9_ $K <( $7 $F $$ $k !" <B83 $N 7k2L 5Z $S I.<T $, :n@. $7 $? %* %s %H %m %8 !<$N 35N,?^ $K $D$$$F$b F1MM$N7A<0 $G I=8= $7 $F $$ $k !# 23

2. <! $K !" Ho83<T $K Bh0l CJ3, $G B><T $, :n@. $7 $?%* %s%H %m %8 !<$r 8+$;$F !" <+J, $, :n@. $7 $?%* %s %H %m %8 !< $K BP $7 $F DI2C !" JQ99 $J $I $r 9T$C $F$b $i $& !# $3$N:] $K !" B>$N A4 $F$N Ho83 <T $, :n@. $7 $? %* %s %H %m %8 !<$N B> $K !" I.<T $, <B83A0 $K M=$a :n @. $7 $F $*$$$?%*%s %H %m %8 !<$b 8+$; !" ;29M $K $7 $F $b$i $C$? !# $J $* !" I.<T $, M= $a :n@. $7 $? %* %s%H %m %8 !<$N 35N, $r ?^ 3.2 $K <($9!# $J $* !" %* %s%H %m %8 !<$N >\ :Y $K $D$$$F $O !" IUO? $r ;2>H$N $3$H !# %* %s %H %m %8 !< :n@. $K$"$?$C $F $O !" 35G0 $J $i $S $K $=$N 9=@.MWAG !" >e0L !& 2<0L 4X78 $@$1$G$O$J $/!" 9=@. MWAG $N 5-=R %Q%?!< %s$K $D$$ $F$b9MN8 $7 $F $b $i $C $F$$$k !# 35 G0 9=@.MWAG $N5-=R%Q%? !< %s $^ $G 9M $($F$b $i$C $?$N $O !" Ho83 <T $, $I $N$h $& $J>pJs $rI, MW $H $7 $F $$$k $+$r$h$j L@3N $K $9$kL\E* $H !" F1 $8 35G0 !" $"$k$$ $O F1 $8 35G09=@.MW AG $K BP$9$kI=5-J}K! $, Ho83<T $K $h$C$F0[$J$k $+ $I $& $+$r 8+$k$?$a $G$" $k !# ?^ 3.1 %* %s %H %m %8 !<$N 3K 24

?^ 3.2 I.<T $, :n@. $7 $? %* %s %H %m %8 !<$N 35N, 3.2 <B83$N7k2L 0J2< $K !" <B 837k2L $r :\ $;$k !# $J$* !" ?^ 3.3 $O Ho83<T #1 $K%* %s %H %m %8 !<$N3K $N$_ $r 8+ $;$F $+$i :n@. $7 $F $b $i$C $?7k2L !" ?^ 3.4 $O Ho83<T #1 $K B> $N?M$N %* %s %H %m %8 !< $r 8+ $;$F $+$i =$@5 $7 $F$b $i $C $?7k2L $G$"$k !# $^ $? !" ?^ 3.5 $O Ho83<T #2 $, :n@. $7 $? %* %s%H %m %8 !< !" ?^ 3.6 $O Ho 83<T#3 $K %* %s%H %m %8 !<$N 3K$N$_$r 8+$;$? >l9g !" ?^ 3.7 $O Ho83<T#3 $K B> $N ?M $N%* %s %H %m %8 !<$r8+$; $? >l9g !" ?^ 3.8 $O Ho83<T#4 $K%* %s %H %m %8 !<$N3K $N$_ $r 8+ $;$?>l9g !" ?^ 3.9 $O Ho83<T#4 $K B>$N?M $N%* %s %H %m %8 !<$r8+$; $? >l9g !" ?^ 3.10 $O Ho83<T #5 $K%* %s %H %m %8 !<$N 3K $N$_$r8+$;$?>l9g !" ?^ 3.11 $O Ho83 <T #5 $K B>$N?M $N %* %s %H %m %8 !< $r 8+ $;$?>l9g $r$= $l $>$l <( $7 $F $$$k !# $J$* !" $$ $: $l $b%* %s %H %m %8 !<$N35N, $N $_ $r :\ $;$k !# %* %s %H %m %8 !<$N>\:Y $K $D$$ $F $O IUO? $r ;2>H $N$3$H !# 25

?^ 3.3 Ho83<T#1$N%* %s %H %m %8 !< !J =$@5A0 !K ?^ 3.4 Ho83<T#1$N%* %s %H %m %8 !< !J =$@58e !K 26

?^ 3.5 Ho83<T#2$N%* %s %H %m %8 !< !J =$@5A0 !" =$@58e !K 3.3 <B837k2L $+ $i $N 9M;! K\@a $G $O !" Bh 3.2 @a $G F@ $? <B837k2L $K $D$$ $F$N 9M;! $r 9T $& !# $= $l$K$"$?$j !" I= 5->e $G$N :.Mp $r Hr $1 $k$?$a $K !" K\O@J8>e $G$N I=5-J}K! $r <!$N$h $& $K E}0l$9$k !# � 35G0L> $O !" !X 35G0 !Y $N$h $& $K Fs=E3C3g8L $G $/$/$k !# � 9=@.MWAGL> $O !" !N 9=@.MWAG !O $N$h $& $K I=5-$9$k !# � 9=@.MWAG $N 5-=R%Q%?!< %s$O !" !R %Q%?!< %s !S $N$h $& $K I=5-$9$k !# $^$? !" !X 35 G0#1 !Y $H $$ $&35G0 $K B0$9$k !N 9= @.MWAG#A !O $H$$ $&9=@.MW AG $K $D$$$F $O !" !X 35G0#1 !Y $N !N 9=@.MWAG#A !O $H$$ $&7A $G I=5-$9$k !# 27

?^ 3.6 Ho83<T#3$N%* %s %H %m %8 !< !J =$@5A0 !K ?^ 3.7 Ho83<T#3$N%* %s %H %m %8 !< !J =$@58e !K 28

?^ 3.8 Ho83<T#4$N%* %s %H %m %8 !< !J =$@5A0 !K 29

?^ 3.9 Ho83<T#4$N%* %s %H %m %8 !< !J =$@58e !K 30

?^ 3.10 Ho83<T #5$N%* %s %H %m %8 !< !J =$@5A0 !K 31

?^ 3.11 Ho83<T #5$N%* %s %H %m %8 !< !J =$@58e !K 3.3.1 3K $+ $i :n@. $7 $?%* %s %H %m %8 !<$K$D $$ $F $^ $: !" %* %s %H %m %8 !<$N3K $N$_ $r8+ $;$F $+$i Ho83<T $K%* %s %H %m %8 !< $r :n@. $7 $F$b $i $C $?$H $3$m !" Ho83 <T $4 $H$K FCD’ $, 82 $l $? !# 0J 2< $K !" 3FHo 83<T !" $* $h $S I.<T $, :n @. $7 $?%* %s %H %m %8 !<$NFCD’ $r$^ $H$a$k !# $J$* !" I. <T $, :n@. $7 $?%* %s %H %m %8 !< $K 4X $7 $F$O !" 35N, $r ?^ 3.2 $K <( $7 $F $$ $k !# Ho83<T #1 !N %W %j %s %H ;~ $NA{2; !O $d !X %W %j %s %?!< !Y $N !N ;H $$>! <j !O $H$$$C $? !" J8 ;z >pJs $G$O @53N $K I=8=$9 $k$3$H $, :$Fq$J 9=@. MWAG $, 4^$^ $l $F $$ $k !# $^ $? !" $= $l$>$l $N 5!4o$NBg$-$5 $r =EMW;k $7 $F $$ $k $3$H $, $o$+ $k !# Ho83<T#2 A4 BN E*$K !" I, MW$H $7 $F $$ $k >p Js$N NL $, >/$J $$ !# $^$? !" !X %Q %= %3%s !Y $N !N %a !<%+!< !O $N 5-=R%Q%?!< %s $H $7 $F !" !R " #A#p#p#l#e " !S $H !R " #U#M#A#X " !S$7 $+ =q$$ $F$$$J$$$J $I !" I,MW $H $7 $F $$ $k>pJs $K JP$j $, 8+ $i $l $k !# 32

Ho83<T#3 !X %9 %-%c%J !Y $d !X %? %V%l %C %H !Y $H$$ $C$? 2h A|4X 78 $G $h $/ MQ$$ $i$l $k <~ JU5! 4o $r =E;k $7 $F $$ $k !# $^ $? !" %Q%=%3 %s K\BN $K 4X $7 $F$O !" Ho83<T#3K\ ?M $, !V %Q %= %3 %s $O <+ J, $GAH$‘ $3 $H $r9M $( $F $$$k !W $H8@ $C $F$$ $k $3 $H $rH?1G $7 $F $+ !" !N CPU !O $H !N %^%6!< %\ !< %I !O 0J30 $N >pJs $r I,MW $H $7 $F $$$J$$ !# Ho83<T#4 B> $NHo 83 <T $HHf $Y$k $H !" <~ JU 5! 4o $K 4X $9 $k %* %s %H %m %8!< $NNL $, B? $$ !# $^ $? !" %Q %=%3 %s K\BN $d<~JU5!4o $J $I $K IU$$ $F$/$k !N IUB0IJ !O $d !N IUB0 %=%U %H !O $r =E;k $7 $F $$ $k !# Ho83<T#5 !X %G %9%/ %H %C %W !Y $d !X %N!< %H !Y $H$$ $C$? !" %Q%=%3 %s K\BN $K 4X$9 $k 35G0 $K B0$9$k9=@.MWAGNL $, B?$/ $J $C $F$$ $k !# I.<T !X <~JU5!4o !Y $N2<0L35G0 $NNL $O B?$$ $, !" $= $l$i$N 35G0 $N9=@.MWAG $O >/ $J$$ !# $^$? !" <~JU5!4o $N !N BP1~5!<o !O $r =E;k $7 $F $$ $k !# $^$? !" 35 G0L> $d9=@.MWAGL> !" 9=@. MWAG $N5-=R %Q%?!< %s$J $I $N I=8= $K$b !" :n@. <T $4 $H$K 0c$$ $, 8+ $i $l $? !# Nc $( $P !" � !V !X %W %j %s %?!< !Y $N !N $- $l $$$5 !O !W !J Ho83<T #1 !K $H !V !X %W %j %s %? !Y $N !N 2rA| EY !O !W !J Ho83<T#3 !K � !N CPU %Q%o!< !O !J I.<T !K $H !N %/ %m%C %/?t !O !J Ho83<T#6 !K $N$h $& $K !" 35 G0L> $d9=@.MWAG L> $NI=8= $, 0[ $J$C $F$$$k $, 5-=R %Q%?!< %s$+$i F10l $N $b$N$r;X $7 $F$$ $k $H;W $o $l $k%1!<%9 $, $$ $/$D $+ 8+ $i $l$? !# I. <T $, !X %Q%= %3 %s !Y $N !N %Q%=%3 %s 7ABV !O $H $7 $F !R " %G %9%/ %H %C %W " !S $d !R " %N!< %H " !S $r Dj5A $7 $F $$ $k$N $K BP $7 !" Ho83<T#6$O !X %Q%=%3%s !Y $N 2< 0L35 G0 $H $7 $F !X%G %9%/ %H %C %W !Y $d !X %N!< %H !Y $r Dj5A $7 $F$$ $k $J $I !" %* %s %H %m %8 !<$N9=B$ $K$D$$ $F$b !" :n@. <T $4 $H$K 0c $$ $, 8+ $i $l $? !# $3 $l$i$N$3$H $+$i 9M $( $k $H !" %* %s %H %m %8 !< $O :n@.<T $4 $H$K 0[ $J$C $? FCD’ $r ;}$C $F $* $j!" $= $l$>$l :n @.<T$N 35 G0 $K BP$9 $kCN <1$d 9M $( J} $r H?1G $7 $F $$ $k$H$$$( $k !# $D$^$j!" 0l?M $G%* %s %H %m %8 !< $r :n@. $7 $? >l9g !" :n@. $5 $l $?%* %s %H %m %8 !< $O$? $@ 0l ?M$N :n@.<T $, ;}$C$F$$$k 35G0 $K BP$9$k CN<1 ( $" $k$$ $O :n@.<T $, ;2>H$9$k$3 $H$N$G 33

$- $kCN <1 ) $d 9M $( J}$N 1F6A$r Bg$- $/<u $1 $k !# $=$N$?$a !" :n@.<T $, CN <1 $H $7 $F ;}$C $F $$$J $$ ( $" $k$$$O ;2 >H $G $-$J $$ ) ;v JA $K $D $$$F$O %* %s%H %m%8 !<$K H? 1G$5 $l $J $$ $7 !" CN<1 $H $7 $F$O ;}$C $F$$$k $, $=$N CN<1 $O ITI,MW $J$b$N $@ !" $H :n@.<T $, H=CG $7 $? ;vJA $K $D$$$F$b%* %s %H %m %8 !< $K H?1G$5 $l $J$$ 2DG=@- $, 9b$$ !# 3.3.2 B>?M$N%* %s %H %m %8 !<$r ;2>H $7 $? 7k2L $K$D $$ $F 3FHo83 <T $, !" B> ?M $N:n@. $7 $?%* %s %H %m %8 !< $r 8+ $F<+J, $N:n@. $7 $?%* %s %H %m %8 !< $K 2C $($? DI2C !" =$@5 $N>\:Y $r 0J2< $K $^ $H$a $k !# Ho83<T #1 : � I.<T$N%* %s %H %m %8 !<$r 8+ $F { !X %Q%=%3 %s !Y $K !N VRAM !O $r DI2C { !X <~JU5!4o !Y $N2<0L35G0 $H $7 $F !X%G %8 %? %k %+ %a %i !Y $r DI2C ( 9=@.MWAG $O !" !N 2A3J !O !" !N =E$5 !O !" !N ;#1FKg?t !O !" !N 5-21G^BN !O !" !N 5-21 %U %)!< %^%C %H !O ) { !X 30IU $1$N5- 21 G^ BN!Y $N !N F~=P NO B. EY !O $r !N %7 !<%/ %? %$ %‘ !O $KJQ99 Ho83<T#2 : 2?$bDI2C$; $: Ho83<T#3 : � Ho83<T#1$N%* %s %H %m %8 !<$r 8+ $F { !X %Q%=%3 %s !Y $N2<0L35 G0 $H $7 $F !X%G %9%/ %H %C %W !Y $H !X %N !< %H !Y $r DI2C { 85$N !X %Q%=%3 %s !Y $N9=@.MWAG $O !X%G %9%/ %H %C %W !Y $K 0\F0 { !X %N!< %H !Y $K$O 0J2<$N9=@.MWAG $r DI2C !N %G %# %9 %W %l %$ %5 %$ %: !O !" !N Gv$5 !O !" !N 7Z $5 !O !" !N %H %i%C %/ %\ !<%k !O !" !N %- !< %T %C %A !O !" !N CPU !O !" !N %a %b%j !O !" !N %] !< %H !O !" !N %I %C %- %s %0 %Y %$ !O � Ho83<T#2$N%* %s %H %m %8 !<$r 8+ $F 34

{ !X <~JU5!4o !Y $K !X MO !Y $r DI2C Ho83<T#4 : � I.<T$N%* %s %H %m %8 !<$r 8+ $F { !X %Q%=%3 %s !Y $K !N VRAM !O $r DI2C { !X %Q%=%3 %s !Y $K !N %Q%=%3 %s 7ABV !O $r DI2C { !X <~JU5!4o !Y $N2<0L35G0 $H $7 $F !X%G %8 %? %k %+ %a %i !Y $r DI2C ( 9=@.MWAG $O !N 2A3J !O !" !N ;#1FKg?t !O !" !N 2rA|EY !O ) � Ho83<T#1$N%* %s %H %m %8 !<$r 8+ $F { ( $& $97? %G %# %9 %W%l %$ $r 8+$F ) !X <~JU5!4o !Y $K !X%G %#%9 %W%l %$!Y $r DI2C ( !N 2A 3J !O !" !N %a !< %+!< !O !" !N 2h LL$N %5 %$ %: !O !" !N ?b D> ?e J? <~ GH ?t !O !" !N %I %C %H%T %C%A !O ) � Ho83<T #5$N%* %s %H %m %8 !<$r 8+ $F { !X %Q%=%3 %s !Y $K !N PCI %9 %m%C %H $N 6u$-?t !O $r DI2C { ( !X %Q%=%3 %s !Y $N !N PCI %9 %m%C %H $N 6u$-?t !O $r 8+$F ) !X %Q%=%3 %s !Y $K !N ISA !O $r DI2C Ho83<T#5 : � I.<T$N%* %s %H %m %8 !<$r 8+ $F { !X %G %9%/ %H %C %W !Y $H !X %N!< %H !Y $K !N BP1~ OS !O $r DI2C { !X <~JU5!4o !Y $K !X %9 %-%c%J !Y $r DI2C ( !N 2A 3J !O !" !N BP 1~ 5! <o !O !" !N 2r A| EY !O !" !N ?’ J, 2r G= !O !" !N %P%s %I %k %= %U %H !O ) { !X%W %j %s %?!< !Y $K !" !N %i %s %K %s %0 %3 %9 %H !O $H !N BP1~5!<o !O $r DI2C { !N BP 1~ 5! <o !O $H $$ $&9= @. MW AG$O !" !X <~ JU 5! 4o !Y $N 2< 0L 35 G0 A4$F$K DI2C 35

� Ho83<T#1$N%* %s %H %m %8 !<$r 8+ $F { !X %N!< %H !Y $K !" !N PC %+!< %I $N %9 %m%C %H !O $r DI2C { !X <~JU5!4o !Y $K !X 30IU $1$N 5-21G^BN !Y $r DI2C ( !N 2A3J !O !" !N %U%) !<%^ %C %H !O !" !N 5-21MF NL !O !" !N F~=P NOB. EY !O !" !N %$ %s %? %U %’!< %9 !O ) � Ho83<T#2$N%* %s %H %m %8 !<$r 8+ $F { ( %l !<%6!< %W %j %s %?!< $r 8+$F ) !X%W %j %s %?!< !Y $N !N 0u;zJ}<0 !O $K !" !R " %l !<%6!< " !S $r DI2C !X%W %j %s %?!< !Y $K !N %M %C %H %o !< %/ !O $r DI2C ( !R " #T#C#P!?#I#P " !S !" !R " #A#p#p#l#e#T #a#l#k " !S !" !R " %^ %$ %/ %m %=%U %H %M%C %H %o!< %/ " !S ) $3$N 7k2L $+$i !" $$ $/$D $+$N 6=L#?< $$$3 $H $,$o$+ $k !# Bh0l $K !" 8^ ?M $NHo83<T $N $& $A;M?M $^ $G $, !" B> $N?M $, :n@. $7 $?%* %s %H %m %8 !<$r;2 9M $K $7 $F !" <+J, $, :n@. $7 $?%* %s %H %m %8 !< $K !" DI2C =$@5 $r2C $($F$$$k !# $^ $? !" Ho 83 <T#3 $O !" B>?M $N:n@. $7 $?%* %s %H %m %8 !< $r 8+ $F !" <+ J, $, :n@. $7 $?%* %s %H %m %8 !<$N9= B$ $r$D$/$jD> $7 $F$$$k !# ?t ?M $NHo83<T $K B>?M $, :n@. $7 $?%* %s %H %m %8 !< $r 8+ $; $?;~ $K !" 6C $$$?$j46?4 $7 $? $j $7 $F !" <+J, $N%* %s %H %m %8 !< $K DI2C=$@5 $r 2C $($F$$$? !# BhFs $K !" ?t?M $NHo83<T $, !" B> $N?M $, :n@. $7 $?%* %s %H %m %8 !< $r 8+ $?;~ $K !" <+J, $N %* %s %H %m %8 !< $K$J$$ItJ, $r$=$N$^$^ $N7A $G <h $jF~ $l $k $@$1$G $O$J $/!" $= $3 $+$i O" A[ $G$-$k35G0 $d MWAG $J $I $b <+J, $N %* %s %H %m %8 !< $K DI2C $7 $F$$$? !# Nc $( $P !" Ho83 <T #4 $O !" Ho83<T#6$N%* %s %H %m %8 !<$r 8+$? ;~ $K !" !X %Q%=%3%s !Y $N !N PCI %9%m%C %H $N 6u $- ?t !O $r$=$N$^$^<+J, $N%* %s %H %m %8 !< $K DI2C $9$k $H F1;~ $K !N PCI %9 %m %C %H $N 6u $- ?t !O $+$i !N ISA !O $rO"A[ $7 !" !N ISA !O $r$b <+J, $N%* %s %H %m %8 !< $K DI2C $7 $F $$$k !# $= $N B> $K$b !" ?t?M $NHo83<T $, !" <+J, $N%* %s %H %m %8 !< $K$O L5 $+ $C $?35G0 $r <h$jF~ $l $k ;~ $K !" ;2>H85 $K 5- =R $7 $F $" $k35 G0$N 9=@. MWAG$r$= $N $^ $^<h$j F~ $l $k $@$1$G $J $/!" $5 $i$K$$ $/$D $+$N 9=@.MWAG $r <+J,$N%* %s %H %m %8 !< $K DI2C $7 $F$$$? !# $3$3$^ $G =R $Y $F$- $?Fs$D $N8z2L $+$i 9M $( $k $H !" B>?M $, :n@. $7 $?%* %s %H %m %8 !< $r 8+$k $3 $H$r2DG= $K $7 $F $*$/ $3 $H $K$h$C $F !" 0l ?M $G%* %s %H %m %8 !< $r :n@. $7 $? >l9g $K 36

@8 $:$kFbMFE* $J 8+Mn $7 $r 2r>C$9$k $3 $H $,$G $-$k$b $N $H 9M $($i $l $k !# $= $N>e !" 8_ $$ $K %* %s %H %m %8 !< $r ;2>H $7 $" $& $3$H $K$h$j !" =y!9 $K 8_ $$$N %* %s %H %m %8 !< $, =<<B $7 $F $$ $/ $3 $H $, 4|BT $G$-$k$N $G !" 0l ?M $G :n@. $9$k;~ $K Hf $Y$k $H:n@. $N<j4V $O B?>/7Z 8: $G $- $k $N $G $O$J$$ $+$H 9M $($i $l $k !# $^ $? !" <B 83Cf $K !" Ho83 <T#4 $O I.<T $, :n@. $7 $? %* %s %H %m %8 !<$N5-=R $N8m $j $r;XE& $7 $? !# $3$N$h $& $K !" %* %s %H %m %8 !<:n@. $N:] $K @8 $8 $k5-=R $N8m $j $K $D$$ $F$b !" 8_ $$ $K ;2>H$9$k $3 $H $K$h$C $F;XE& !" $"$k$$ $O 2r>C $G $- $k $3 $H $, 4|BT $G$- $k !# $5 $i$K$O !" Ld BjE@ $N;XE& $J $I $+$i%* %s %H %m %8 !<$N:n@.<T $I $& $7 $N >pJs8r 49 $, 9T $o $l $k$h $& $K$J $l $P !" 8_ $$$N %* %s %H %m %8 !< $NGX7J $K$"$k9M $( J} $r$h$j?<$/M}2r $7 $?$j !" 6(D4 $7 $F %* %s %H %m %8 !<:n@. $r 9T$C $?$j $H$$$C $?$3 $H $, 2DG= $K$J $k$3 $H $, 4|BT $G$- $k !# $=$N 0lJ} $G !" Ho83<T #2 $O !" B>?M $N:n@. $7 $?%* %s %H %m %8 !< $r 8+ $?$b $N$N !" $= $3 $G F@$?>pJs $r<+J, $N%* %s %H %m %8 !< $K DI2C $7 $h $& $H $7 $J $+ $C $? !# $=$NB> $NHo83<T $K $7 $F$b B>?M $, :n@. $7 $?%* %s %H %m %8 !<$NFbMF $N $& $A !" <+ J, $N %* %s %H %m %8 !< $K 4^$^ $l$F $$$J$$FbMF $rA4 $F DI2C $7 $?$o $1$G $O$J $/!" $= $NCf $G <+J, $K I,MW $G$"$m $& $H ;W $o $l $k$b$N $@$1$r DI2C $7 $F $$$? !# Nc $( $P !" Ho83<T #3 $O !" Ho83<T #4 $, !N IUB0IJ !O $d !N IU B0 %= %U %H !O $r=E;k $7 $F$$$k $3 $H $K 5$ $,$D$$ $? $, !" !V IUB0 IJ $dIU B0 %= %U %H$O IaDL IU $$ $F$$ $k $Y$-$b $N $J$N $G !" $3$N$h $& $J >pJs $O I,MW $, $J$$ !W $H 8@$C $F<+J, $N%* %s %H %m %8 !< $K$O DI2C $7 $J$+ $C $? !# $3$N $3$H $O !" <+J, $K$H$C $FI,MW $,$J $$>pJs $O <}=8 $7 $J $$ !" $"$k $$ $O <}=8 $7 $? $/ $J$$ !" $H$$ $& 0U;V $N8= $l$G $" $k $H 9M $($i $l $k !# $3 $l$i $N $3$H$r9MN8 $K F~ $l $k $H !" $"$k?MJ* $, 5-=R $7 $? 35G0 $K BP $7 $F !" JL $N?MJ* $, FbMF $rJQ 99 $G $- $k$h $& $J%7 %9 %F %‘ $K $7 $F $7 $^ $& $N $O LdBj $, $" $k$H 9M $($i$l $k !# $J$<$J$i !" <+J, $, 5-=R $7 $F $*$$$?35G0 $, >!<j $K =q $- $+$($i $l $F $*$j!" $=$N7k2L %f!<%6 $, 4|BT $7 $F $$$J$$>pJs$^ $G Cj=P $7 $?$j !" 4|BT $7 $F $$$?>pJs $, Cj=P $5 $l $J$+$C $?$j $7 $? >l 9g !" %f!<%6 $K %9 %H %l %9 $r M? $($F $7 $^ $& 4m81@- $, $"$j !" $^ $?%; %-%e %j %F %# >e $N LdBj $b H/@8$9$k $b $N $H 9M $( $i $l $k $+$i$G$"$k !# $= $3 $G !" 6&M- 2= $NJ}K! $H $7 $F$O !" 35 G0 $J $I $K BP $7 $F !" $= $N:n@.<T $r L@3N $K $7 $F $*$- !" :n @.<T0J 30 $N?MJ* $O$= $l$i $N 35G0 $r ;2>H $9$k $3 $H $O$G$-$k $, =q $- $+$($k $3$H $,$G $-$J$$$h $& $J %7 %9 %F%‘ $K $7 $F $* $/ $N $, K>$^ $7 $$ !# $=$N>e $G !" I ICA $r MQ $$ $F >pJsCj=P $r 9T $& :] $K$O <+J, $, :n@. $7 $? ItJ, $r <h$j=P$9$h $& $K $7 $F $* $1 $P $$$$$b$N$H 9M $($i $l $k !# 37

3.3.3 <B83A4BN $r DL $7 $F$N 9M;! $" $k?MJ* $, %* %s %H %m %8 !< $r:n@. $7 $? ;~ !" :n @. $5 $l $?%* %s %H %m %8 !< $O !" :n@.<T $N CN<1 $d9M $( J} $N1F6A $r 6/$/<u $1 $k !# $=$N $?$a !" >p JsCj=P $N $?$a$N %* %s %H %m %8 !< $r :n @. $7 $h $& $H $7 $? >l 9g !" Cj=P $7 $? $$ 35 G0 $K 4X$9 $k CN<1 ( $" $k$$$O >p Js ) $r $" $kDx EY;}$C $F$* $/I,MW $, $"$k !# :#2s $N<B83 $G $O !" A4 $F$NHo83<T $, %Q%=%3 %s 4XO"@=IJ $K 4X$9$k $"$k0lDj %l %Y %k 0J>e $NCN<1 $r ;}$C $F$$$? $?$a !" $= $l $>$l $N Ho83<T $, <+ $i$N CN<1 $d9M $( J} $K 4p $E $$$?%* %s %H %m %8 !< $r:n@.$9$k $3 $H $,$G $-$? !# $7 $+ $7 !" >pJs Cj =P $r 9T $$ $?$$35G0 $K BP$9 $kCN<1 $, ITB- $7 $F$$ $k>l9g !" %* %s %H %m %8 !<$N9=C[ $O :$Fq $G $"$m $& !# $3$N$h $& $K !" 0l ?M $G$N%* %s %H %m %8 !< 9=C[ $, Fq $7 $$ >l9g $K$b !" %* %s %H %m %8 !<$r6&M-2=$9$k $3 $H $K $h$C $F !" %* %s %H %m %8 !<9=C[ $N;Y1g $,$G$- $k !# $3 $l$i$N$3 $H$r 9M $( $k $H !" %* %s %H %m %8 !<$N6&M-2= $r<B8=$9$k $3 $H $K $h$C $F !" %* %s %H %m %8 !<9= C[$N;Y1g $H$J $k$3 $H $,$o$+ $k !# 38

Bh 4 >O %* %s %H %m %8 !< 6&M-7? I ICA %7 %9 %F%‘ K\>O $G$O !" Bh 2 >O !" Bh 3 >O $G 5DO@ $7 $? Fb MF $r 4p $K :n@. $7 $?%* %s%H %m %8 !< 6& M- 7? I ICA %7 %9 %F %‘ ( 0J2< !" K\ %7 %9 %F%‘ ) $K $D$$$F$N @bL@ $r 9T $& !# 4.1 %* %s %H %m %8 !< 6&M-2=$NJ}?K Bh 3.3.2 @a $G 5DO@ $7 $F $-$?$3 $H$r 4p $K $7 $F !" %* %s %H %m %8 !< 6&M-2= $N J}?K $r <!$N $h $& $K Dj$a$k !# � 35G0 $N %/%i %9 $N :n@.<T $r L@3N $K $9 $k !# � B><T $, :n@. $7 $? 35G0 $J $I $r ;2>H $G $- $k$h $& $K $9 $k !# � <+ $i $, :n@. $7 $? 35G0 $J $I $O =q$-$+$( 2DG= $K $9$k $, !" B><T $, :n @. $7 $? 35G0$J $I $K BP$9$k=q$- $+$($O 9T $($J$$$h $& $K $9 $k !# $3$N J}?K $r<B8=$9$k $?$a $K !" K\8& 5f $K $*$$ $F $O !" %* %s %H %m %8 !<%5!< %P $r MQ0U$9 $k $3$H $r 9M $($? !# %* %s %H %m %8 !<%5!< %P$G%* %s %H %m %8 !< $r 4IM} $7 !" %f!<%6 $O%* %s %H %m %8 !<%5!< %P >e $K$" $k%* %s %H %m %8 !< $K BP $7 $F JT=8 $r 9T $& !# $^ $? !" %5!< %P>e $K B8:_ $9$k !" B><T $, :n@. $7 $? 35G0$J $I $K $D$$$F$b;2>H $G$- $k$h $& $K $9$k !# K\8&5f $G $O !" %* %s %H %m %8 !<%5!< %P $*$h $S %* %s %H %m %8 !<JT=8ItJ, $K !" Bk 9g $i [15] $, :n @. $7 $? @_ 7W <T ;Y 1g 4D 6- Designers Ampli�er (D A) $N %*%s%H %m%8 !<%5 !<%P $* $h $S %* %s %H %m %8 !< %( %G %# %? $rMxMQ $7 $? !# $D$^ $j!" I ICA $r 5/F0 $9$k:] $K Designers Ampli�er $N%*%s %H %m %8 !<%5 !<%P$G 4IM}$5 $l $F $$ $k%* %s %H %m%8 !<$r 8F $S =P $7 $F Mx MQ $G $- $k%7 %9 %F %‘$r ;n:n $7 $? !#0J2< !" Designers Ampli�er $N 35MW$r Bh 4.2 @a $G !" K\8&5f $G ;n:n $7 $?%7 %9 %F%‘$N35MW $r Bh 4.3 @a $G $= $l $>$l =R $Y $k !# 39

4.2 Designers Ampli�er K\@a $G$O !" Designers Anpli�er $K $D$$$F =R $Y $k !# 4.2.1 Designers Ampli�er $N 35MW Designers Ampli�er $O !" @_7W BP >] $K 4X$9 $k %* %s %H %m %8 !< $rMQ$$ $F@_7WCN <1 $r07 $$ !" @_7W <T $r ;Y1g $7 $F$$ $/7W;;5!4D 6- $H $7 $F Ds0F $5 $l $F$$$k !# 85Mh !" @_ 7W9T0Y $O 5;=Q<T $K$h$k9bEY $JCNE*@8;:9T 0Y $G$"$j!" @_7W 9T0Y $O @_7W $r C#@.$9$k $?$a$NCN<1 $K ;Y $( $i $l$F$$ $k !# @_7W <T $, ;}$C $F$$$? !" $"$k $$ $O F~<j $7 $? CN<1 $O !" @_ 7W $N2aDx $K $*$$ $FAH?%2= $5 $l 3HD% $5 $l$F $$ $/ !# J# ?t?M $K$h $k6(D4@_7W $O !" $3$N AH?%2= $5 $l $? CN<1 $rB> $N@_7W<T $H 6&M- $9$k $3 $H $K$h$C $F 2DG= $H$J$k !# Designers Ampli�er $O @_7W $K $* $1 $k>pJs $NAH?%2= !& 9=B$2= $r;Y1g$9$k %7 %9 %F%‘ $G$"$j !" 0J2< $N$h $& $J;Y 1g $r L\;X $7 $F$$ $k !# 1. J#?t @_ 7W <T 4V $N %3%_ %e %K%1 !< %7 %g %s$r;Y1g $9 $k!# FC $KJ#?t $N@_ 7W <T $G%* %s %H %m %8 !< $r 6&M- $9$k $3$H $K $h$C $F@_7WBP >] $NCN<1 $N?< $$6&M- $rL\;X $7 $F $$$k !# 2. BP>] $K 4X$9$kCN<1 $r MM !9 $NJ}K! $G <}=8$9$k !# 3. @_ 7W %a %b$d 5D ;vO?$J $I !" @_7W $K 4X$9 $k CGJRE*$J >p Js $r%* %s%H %m%8 !<$r MQ$$ $F AH?%2= $7 :FMxMQ2DG= $K $9 $k !# 4.2.2 Designers Ampli�er $K $* $1 $k%* %s %H %m %8 !< Designers Ampli�er $G$O !" <! $N$h $& $J L\E* $G %* %s %H %m %8 !< $, MxMQ$5 $l $F $$ $k !# 1. %a %G %# %" %l %Y%k$G I=8=$5 $l $? >pJs $r AH?%2=$9$k 2. @_7W<T$N;}$D35G0 $r L@3N $K Dj5A $7 @0M}$9$k 3. @_7W<T4V $G%* %s %H %m %8 !< $r 6&M- $7 J#?t@_7W<T4V $G$N 35G0$NM}2r $r B%?J$9$k 4. %* %s %H %m %8 !<>e$N35G04V$N4X78 $r MQ$$$?8!:w$J $I $N CNE*$J=hM} 40

Designers Ampli�er $G $O !" $3 $l $i $N 5! G=$r <B 8=$G $- $k %*%s%H %m%8 !<$H $7 $F %U %l !<%‘ $K 4p $E $/ %* %s %H %m %8 !< [16] $r MQ $$ $F$$$k !# %* %s %H %m %8 !< $N9=@. $O <! $N$h$& $K $J $C$F$$$k !# � Class: 0l HL $N 35 G0 $r5- =R $9 $k !# Class $O L> A0!" I= 8= (expression) !" B0 @- (Slot) $r ;}$D !# � Sup er-Sub Class 4X78 : Class 4V $N 7Q>54X78 $r I=$9 !# � @\B34X78 : Class 4V $G 2? $i$+$N 4X78 $, $" $k$3 $H$r <($9!# $= $l $>$l $N Class $K$O !" $=$N Class $r :n@. $7 $? User $, L@5-$5 $l $F $$ $k !# %* %s %H %m %8 !< $r;2>H$9$k:] $K !" <+J, $, :n@. $7 $? Class $K $D$$ $F $O$=$N FbMF $rJQ99$9$k $3 $H $,$G$-$k $, !" $= $l 0J30 $N Class $K BP $7 $F$NFb MF $NJQ 99 $O 9T $( $J$$ !# $3$NE@ $G !" Designers Ampli�er $K $* $1 $k %* %s %H %m %8 !<6&M- $NJ}K! $O K\8&5f $G Ds<( $7 $?%* %s %H %m %8 !<6&M-$NE,@Z$JJ}K! $H 9gCW $7 $F$$ $k !# $^ $? !" Designers Ampli�er $G MQ$$ $i $l $F$$$k%* %s %H %m %8 !< $O %I %a%$ %s %* %s %H %m %8 !< [17] $G $" $j!" %?%9%/ %* %s %H %m %8 !< $G$O$J$$ !# 4.3 %* %s %H %m %8 !< 6&M-7? I ICA %7 %9%F%‘ 4.3.1 %7 %9%F%‘$N35MW K\@a $G$O !" K\8& 5f $G :n@. $7 $?%* %s %H %m %8 !<6&M-7? I ICA %7 %9 %F%‘$N35MW $K $D$$ $F$N @bL@ $r 9T $& !# %7 %9 %F%‘ $O !" >pJs <}=8It J, $H%* %s %H %m %8 !<JT=8ItJ, $NFs$D $NIt J, $+$i 9=@.$5 $l $F$$ $k !# ?^ 4.1 $K K\ %7 %9 %F %‘ $N 9=@.?^ $r <($9 !# %* %s %H %m %8 !<JT =8 It $O Designers Ampli�er $N%* %s %H %m %8!< %( %G %# %? $G$" $j!" $3 $3$G $O 3F %f!<%6 $, >pJsCj=P $r 9T $$ $?$$35G0 $K 4X$9$k %* %s %H %m %8 !< $r5-=R$9$k!# $J $* !" %* %s %H %m %8 !< %( %G %# %? $K$* $1 $k%* %s %H %m %8 !< 5-=RJ}K! $N>\:Y $K $D$$ $F $O !" Bh 4.3.2 @a $G @bL@$9$k !# >pJs<} =8It J, $K$O !" Bg?y [9] $, :n@. $7 $? I ICA2 $r K\8&5f MQ $K 2~NI $7 $?$b$N $r MQ $$$F$$$k !# %f!<%6 $, >pJsCj=P $r9T$$ $?$$35G0 $r %-!<%o!< %I $H $7 $F F~NO$9$k $H !" %7 %9 %F%‘ $O%* %s %H %m %8 !< $r ;2>H $7 $F%5!< %A%( %s%8 %s$K Aw$k %- !<%o!< %I $r 7hDj $7 !" $= 41

?^ 4.1 %7 %9 %F%‘$N 9=@.?^ 42

$l $r <B:] $K%5!<%A %( %s%8 %s$K Aw$k!# $= $7 $F%5!<%A %( %s%8 %s $N 8!:w7k 2L $K I=<( $5 $l $F $$ $k W eb %Z !< %8 $r <}=8 $7 !" >pJs$NCj=P $r 9T $& !# $^ $? !" >pJsCj=P $K MQ$$$k%* %s %H %m %8!< $K$D$$ $F $O !" %-!< %o!< %I F~NO $r<u $1$?:] $K Designers Ampli�er $N%* %s %H %m %8 !<%( %G %# %? $G :n@. $7 $?%* %s %H %m %8 !< $r <h$j$3 $‘$h $& $K $7 $F$$ $k !# $^$? !" %f !< %6$N%- !< %o !< %I F~ NO $O W eb %V %i %& %6 $+$i 9T $( $k$h $& $K $7 $F $$ $k !# W eb %V %i%& %6$H >p Js<}=8ItJ, $O 8_$$ $K DL?. $G$- $k$h $& $K$J $C $F $*$j !" %f!<%6 $, W eb %V %i%&%6 $K F~NO $7 $?%-!< %o !< %I $O$=$N$^ $^>p Js <} =8 It J, $K Aw $i $l $k !# >p Js <} =8 ItJ, $O >p JsCj =P $7 $? 7k 2L $r =PNO $7 $F $$ $k HTML %U%! %$ %k $N L>A0$r W eb %V %i %& %6 $K Aw$j !" W eb %V %i%& %6 $O $= $N <u $1 <h$C $? HTML %U%! %$ %k $N FbMF$r%f !<%6 $K Ds<($9$k !# $J $* !" W eb %V %i%& %6$H >pJs<}=8It J, $H$N DL?. $K$O %$ %j%N %$ Bg3X $G 3+H/$5 $l $? MBUS (Message BUS) $r MxMQ $7 $F $$ $k !# K\ %7 %9 %F%‘$N >pJsCj=P=hM} $N N. $l$O <! $N$h $& $K$J $k !# 1. %f !< %6$+$i $N%- !<%o !< %I F~ NO$r <u $1 $? W eb %V %i %& %6$O !" <u $1 <h$C$?%- !< %o!< %I $r >pJs<}=8ItJ, $K Aw$k !# 2. W eb %V %i%&%6 $+$i%-!<%o!< %I $r <u $1 <h$C $?>pJs<}=8ItJ, $O !" $=$N;~E@ $G$N %* %s %H %m %8 !< $r<h$j9~ $_ !" %* %s %H %m %8 !<$rMxMQ $7 $? >pJs<}=8 !& Cj=P $r 9T $& !# >pJs<}=8 !&Cj =P $N7k2L $r HTML %U%! %$ %k$N 7A<0 $G =PNO $7 !" W eb %V %i%&%6 $K$O 7k2L $r =PNO $7 $? HTML %U%! %$ %k$N L>A0 $r Aw$k !# 3. >pJs <} =8 It J, $+ $i HTML %U %!%$ %kL> $r<u $1<h $C $? W eb %V %i %& %6 $O !" HTML %U%! %$ %k$N FbMF $r 7k2L $H $7 $F %f!< %6 $K Ds<($9$k !# $J $* !" K\ %7 %9 %F%‘ $r MxMQ $7 $? 7k2L $N Nc $r ?^ 4.2 $K <($9 !# 43

?^ 4.2 K\ %7 %9 %F %‘ $N MxMQ7k2L $N Nc 4.3.2 %7 %9%F%‘ $K$* $1 $k%* %s %H %m %8 !<$N 5-=R K\ %7 %9 %F%‘ $G $O !" Designers Ampli�er $N%* %s %H %m %8!< %( %G %# %? $rMx MQ $7 $F$$$k!# $7 $+ $7 !" Designers Ampli�er $K $* $1 $k%* %s %H %m %8 !<$N5-=RJ}K! $H !" I ICA $K $* $1 $k%* %s %H %m %8 !<$N5-=RJ} K! $O 0[ $J$C $?$b $N $G$"$k !# $= $3 $G !" K\ %7 %9 %F%‘ $r MxMQ$9 $k:] $N%* %s %H %m %8 !<$N5-=RJ} K! $K $D$$ $F0J2< $G @bL@$9$k!# $J$* !" K\ %7 %9 %F%‘ $K $* $1 $k%* %s%H %m%8 !<$N 5- =RNc $r ?^ 4.3 $K <($9 !# $J$* !" I ICA !" Designers Ampli�er $K $* $1 $k%* %s %H %m %8 !<$N@bL@ $K $D$$$F $O !" $= $l $>$l Bh 2.2 @a !" Bh 4.2.2 @a $r ;2>H $N$3$H !# 44

?^ 4.3 K\ %7 %9 %F%‘ $K $* $1 $k%* %s%H %m %8 !< 5-=R$NNc 35G0 $N5-=R $K 4X $7 $F$O !" Designers Ampli�er $N%* %s %H %m %8 !< $K $* $1 $k %9 %m%C %H $r MxMQ$9$k !# I ICA $K $* $1 $k0l$D $N35G0 $r !" Designers Ampli�er $N%* %s %H %m %8 !< $N 0l$D $N Class $K BP1~$5 $;$k !# I ICA $K $* $1 $k0l $D$N9=@.MWAG $r !" $=$N35G0 $K BP 1~ $7 $F$$ $k Class $N %9 %m %C %H $N 0l $D $K BP1~$5 $;$k !# $J$* !" %9 %m %C %H $N 0l $DL\ $K $O has-one $J $I $N 4X78 $r !" Fs $DL\ $K$O 9=@.MW AG $NL>A0 $r F~ $l$F $*$- !" ;0 $DL\ $O 6uGr $K $7 $F $* $/ !# $^ $? !" Fs$D $N 35 G04V$N is-a 4X 78 $K $D$$$F$O !" Designers Ampli�er $K $* $1 $k Sup er-Sub 4X78 $r MQ$$$k !# $3$N4X78 $O !" %* %s %H %m %8 !<%( %G %# %?>e $G$O !" Lp0u $GI= $5 $l !" Lp 0u $N:, 85 $K$"$k 35 G0 $O !" Lp 0u $N@h $K$"$k35 G0 $N>e 0L 35 G0 $G$" $j!" Lp0u$N@h $K$" $k35G0 $r Jq4^ $7 $F$$ $k$3 $H$r 0UL# $7 $F$$ $k !# 45

MWAG$N 5-=R $K 4X $7 $F$O !" Designers Ampli�er $N%* %s%H %m %8 !< $K $* $1 $k !V I=8= !W $r MxMQ$9 $k !# I ICA $K $*$$$F 5-=R%Q %?!< %s $r <( $7 $F $$ $k 0l$D$N MW AG $r Designers Ampli�er $K $* $1 $k 0l$D$N Class $K BP 1~$5$; !" $=$N 5-=R%Q %?!< %s $r !V I= 8= !W ItJ, $K 5-=R$9$k !# 4.4 %7 %9%F%‘ $K$* $1 $k%* %s %H %m %8 !<$N 6&M- Bh 4.2.2 @a $G =R$Y$?$h $& $K !" Designers Ampli�er $K $* $1 $k%* %s %H %m %8 !< $O !" 3F Class $4 $H $K User $, B8:_ $9 $k!# K\ %7 %9 %F%‘ $G $O !" $3 $N;EAH $_ $r$= $N$^$^ <h $jF~ $l $F $$ $k !# %f !<%6 $, !" %* %s%H %m %8 !<%( %G %# %? $r MQ$$$F%* %s%H %m %8 !<$r ;2>H$9 $k $H !" %* %s %H %m %8 !<$N $& $A !" <+ J, $G :n@. $7 $? 35G0 !" $"$k $$ $O MWAG $K $D$$ $F $O$d$dL@$k $$ ?’ $G !" B> <T $, :n@. $7 $? 35G0 !" $"$k$$ $O MWAG $K$D$$ $F $O$d$d 0E $$?’ $G$= $l $>$l I=<( $5 $l $k !# $3 $3$G !" 3F %f!<%6 $O$d$d L@$k $$?’ $G I=<( $5 $l $F$$ $kItJ, !" $9 $J$o$A !" <+ J, $G :n@. $7 $? 35G0 $dMWAG $K $D$$ $F$N$_JT=8 $r 9T $& $3 $H $,$G $- $k !# $^ $? !" B><T $, :n @. $7 $? 35G0 $dMWAG $K$D$$ $F $O !" $= $N>\:Y $d:n@.<TL> $r8+$k $3 $H $,$G $-$k !# <+J, $G :n@. $7 $? 35G0 $dMWAG $H !" B> <T $, :n@. $7 $? 35G0 $dMWAG $H$r ;k3PE* $K 6hJL $9$k $3$H $, $G $-$k$N $G !" %f!<%6 $O <+ $i $, :n@. $7 $? 35G0 $J $I $r MF0W $K 8+IU $1 $k $3 $H $, 2DG= $G$" $k !# $^ $? !" 35G0 $I $& $7 $N >e0L!&2<0L4X78 $, ;k3PE* $K I=8=$5 $l $F$$ $k !# K\ %7 %9 %F%‘ $O !" Bh 4.1 $K <( $7 $F$$ $kE,@Z $J6&M-2= $NJ}K! $rK~ $? $7 $? 7A $G$N%* %s %H %m %8 !<6&M- $,$J $5 $l$F $*$j!" %* %s %H %m %8 !< 9=C[ $N:] $NFbMF $N8m$j $d 8+Mn $7 $J $I $r 2r>C $G$- $k $J $I !" %* %s %H %m %8 !< 9=C[ $N;Y1g $H$J$k !# $3$N $3$H $K$h$j !" K\ %7 %9 %F %‘ $r MQ $$ $F$N >pJs<}=8 !& Cj=P $N@:EY $, 8~>e$9$k $3$H $, 4|BT $G$- $k !# $^ $? !" ;k3P E* $K %* %s %H %m %8 !<$N9=C[ $, 9T $( $k$N $G !" %* %s %H %m %8 !< 9=C[ $N :] $N8m$j!" FC $K 35G04V $N 4X78 $E$1$N 8m$j $r8: $i $9 $3$H $,$G$- $k $@$1$G$J $/!" <+J, $dB><T $, :n@. $7 $? 35G0 $N !" 35G0 $I $& $7 $N 4X78 $r MF0W $K M}2r$9$k$3 $H $,$G $- $k !# %$ %s %?!<%M %C %H $J $I $N >pJs %M%C %H %o!<%/>e $G$N>pJs8!:w $K $*$$ $F !" => Mh $O %5!< %A%( %s%8 %s $J $I $N%-!<%o!< %I $r MQ$$ $?C1=c8!:w $, 9T $o $l $F$$$? !# $7 $+ $7 !" $3$N$h $& $J C1=c $J8!:w $G $O K\Ev $K I,MW $H $7 $F$$$k>pJs $K$? $I $j$D$/ $N $K ;~4V $H <j4V $,$+ $+ $C $F $7 $^ $& %1!<%9 $, B?!9 8+ $i $l $? !# %* %s %H %m %8 !< $rMQ$$ $?>pJs8!:w $r9T $& $3 $H $K $h$C $F$3$N$h $& $JLdBj $N2r7h $, 2DG= $H$J$C $? $, !" 8D ?M $, ;} $C $F$$$kCN<1 $K$O 8B 46

3& $,$"$k $? $a !" 8! :w $KMxMQ $G$-$k CN <1 $, $I $& $7 $F$bIT== J, $J $b $N $H $J $C $F $7 $^$& !# K\ %7 %9 %F%‘ $G $O !" B> ?M $, :n@. $7 $?%* %s %H %m %8!< $r;2 >H $G$-$k $h$& $K $7 $F$$$k $? $a !" B><T $, ;}$C $F$$$kCN<1 $rMF0W $K <h$j9~$‘ $3 $H $, 2DG= $H$J$k !# $^ $? !" B>?M $, :n@. $7 $? %* %s %H %m %8 !<$r MxMQ $7 $? >p Js8! :w !& Cj=P $, 9T $( $k$?$a !" F10l $N 35 G0 $K 4X$9 $k !" J#?t $N%* %s %H %m %8 !< $K$h$k>pJsCj=P7k 2L $NHf3S $J $I $, 9T $( $k !# $3 $l$i $N$3 $H $K$h $j!" K\ %7 %9 %F%‘ $r MxMQ$9$k $3 $H$G !" >pJs8! :w $K MxMQ$9$kCN <1 $, <A !" NL $H$b $K 8~>e $9$k $3 $H $, 4|BT $G$- !" $= $N7k2L !" >pJs 8!:w $dCj=P $, $h$j %9%‘ !<%9 $K 9T $($k $3$H $, 4|BT $G$- $k !# 47

Bh 5 >O K\ %7 %9 %F%‘$K 4X $9 $k9M;! K\>O $G $O !" Bh 4 >O $G @bL@ $7 $?%* %s %H %m %8 !<6&M-7? I ICA %7 %9 %F%‘ $K 4XO" $9$k $3 $H$,$i$K $D$$$F$N9M;! $r 9T $& !# 5.1 %* %s %H %m %8 !<$N E}9g2= $K$D $$ $F Bh 3.3.1 @a $G =R$Y $?$h $& $K !" F1 $8 35G0 $K 4X$9$k %* %s %H %m %8 !<$r J#?t $N?M $, :n@. $7 $? >l9g !" F1 $8 35G0 !" $"$k$$ $O F1 $8 MWAG $K BP$9$kI=8= J}K! $, :n@.<T $K$h$C $F 0[ $J $k%1!<%9 $, 5/ $3$j $& $k!# $3$N$h $& $J>l9g !" F1 $8 35G0 !" $"$k $$ $O F1 $8 MWAG $H ;W $o $l $k$h $& $JI=8= $K 4X $7 $F$O !" $=$NI=8=J}K! $r E}0l2=$5$;$k$3 $H$b 9M $($i $l $k !# 8=:_ !" J, ;6E* $K 3+H/ $5 $l $?%* %s %H %m %8 !< $rE}9g $7 $F MxMQ$9$kOH AH $_$N8&5f $, 3F J}LL $G 9T $o $l $F$$$k !# 0KF# $i [13] $O !" 8l WC $NBP1~4X78 $r <+F0E* $K 5a $a$kJ}K! $H $7 $F !" !V ;vNc $K 4p $E $/ %U %l !< %‘%^%C %T%s%0 !W ( 0J2< !" EBFM) $H $$ $&<jK! $r Ds0F $7 $F $$$k !# WWW >e $K <B:_ $9 $k %G !< %? $rMQ $$ $F EBFM $NI>2A $r9T $C $?7k 2L !" Hs >o $K 9b$$E,9gN( $, F@ $i $l$?$H $7 $F$$ $k !# %* %V %8 %’ %/ %H $N B0@- $H$=$NI=8=J}K! $H$N 4X78 $K $h $C $F$O !" :F8=N( $K $D$$$F$O 7k2L $, $" $^$j NI$/ $J $$ >l 9g$b$" $k $H $7 $F $$ $k $, !" $3$N LdBjE@ $, 2r7h $5 $l$l $P !" %* %s %H %m %8 !<E}9g2= $NM-8z $J<jK! $K$J$k$b $N $H 9M $( $i$l $k !# C" $7 !" 0K F# $i $O%* %s %H %m %8!<E} 9g $N<+ F0 2= $rL\ ;X $7 $F$$ $k $, !" Bh 3.3.2 @a $G=R $Y $?$h $& $K !" %* %s %H %m %8 !< $N:n@.<T $O B><T $, :n@. $7 $?%* %s %H %m %8 !< $N0lIt $r<u $1 F~ $l $? %1!<%9 $O 8+ $i $l $? $, !" B><T $, :n@. $7 $?%* %s %H %m %8 !<$rA4 $F<u $1 F~ $l $?%1!< %9 $O 8+ $i $l$J$+ $C $? $3$H $+$i 9M $( $k $H !" <+F0E* $K%* %s %H %m %8 !< $rE}9g2= $7 $F$b !" E} 9g2=$5 $l$?%* %s %H %m %8 !< $, $=$N$^$^<u $1 F~ $l$i$l $k $H $O 9M $( $K $/ $$ !# $‘ $7 $m !" E} 9g2= $N <jK! $r MQ $$$k $3 $H $K $h$j!" I=8= $N;w $? 35G0 $r :n@.<T $K Ds<( $7 !" Ds <( $7 $? 35 48

G0 $r <u $1 F~ $l $k $+ $I $& $+$r%* %s %H %m %8 !< :n@.<T $K 0Q $M$k$h $& $J ;Y1g %7 %9 %F%‘ $NJ} $, M-8z $G$" $k$h $& $K ;W $o $l $k !# $^ $? !" E} 9g2= $r9T$C $? $H $7 $F$b !" E}9g2= $5 $l $?%* %s%H %m %8 !<$r6/@)E* $K MxMQ $5 $;$k$N $G$O$J $/!" E}9g2= $5 $l $?%* %s %H %m %8 !< $r%f!< %6 $K Ds<( $9$k $3 $H $K$h$C $F%f!<%68D?M $N%* %s %H %m %8 !<9=C[ $r ;Y1g $9$k $h $& $J %7 %9 %F %‘ $K $9$k$3 $H $, K>$^ $7 $$ !# K\ %7 %9 %F%‘ $G $O !" %* %s %H %m %8 !<$NE}9g2= $r9T $&5! G= $O AH$_9~$^ $l$F $$ $J$$ !# $@ $, !" %* %s %H %m %8!< $N:n @. <T $, B> <T $N %* %s %H %m %8!< $r;2>H $G$-$k $h$& $K$9$k $3 $H $G !" %f!<%6<+?H $, %* %s %H %m %8 !< $r9T $($k4D6- $r @0 $($F$$$k !# $@ $, !" <B:] $K%f!<%6 $, %* %s %H %m %8 !< $r E}9g $9$k $K$O !" B> <T $N:n@. $7 $?%* %s %H %m %8 !< $r$$$A$$$A;2>H $9 $kI, MW $, $" $j!" %* %s %H %m %8 !< E}9g2= $N;Y1g $,$G $-$F$$$k $H $O 8@ $($J$$ >uBV $K$" $k !# :# 8e $O E}9g2= $r ;Y1g$9$k %7 %9 %F%‘$bAH$_9~ $s$G $$ $/I,MW $, $" $k $@ $m $& !# 5.2 %* %s %H %m %8 !<%( %G %# %? $K$D $$ $F %* %s %H %m %8 !<9=C[ $H$$ $&:n 6H $O !" $= $N%* %s %H %m %8 !<$N5-=RJ}<0 $K $h$C $F $O Hs>o $K Fq2r$J :n6H$H$J $k $& $( !" 9=C[ $7 $F $$ $k%* %s %H %m %8 !< $, Bg5, LO $J$b$N$K $J $k $H !" %/ %i%9 $I $& $7 $N 4XO" $E $1$J $I $G $N %_%9 $bB?$/ $J$j $, $A $G$"$k !# 35G0 4V $N4X78 $rL@ 3N $K I=<( $G$- $k$h $& $J%* %s %H %m %8 !< %( %G %# %? $NB8:_ $O !" %* %s %H %m %8 !<9=C[ $r 6/NO $K ;Y1g$9$k !# K\8&5f $K $*$$ $F $O !" Designers Ampli�er $N%* %s %H %m %8 !<%( %G %# %? $r MxMQ $7 $F$$ $k !# $= $NB> $N %* %s %H %m %8!< %( %G %# %? $K4X $9 $k 8& 5f $H $7 $F $O !" On tolingua Serv er[19] $, CN $i $l$F $$ $k!# On tolingua Serv er $NFC D’ $H $7 $F !" 0J 2< $N $3 $H $, 5s $2$i $l$F$$ $k!# � F1;~ $K J#?t $N%f!<%6 $, MxMQ $G $- $k !# � %; %C %7 %g %s $4 $H !" $" $k$$ $O %0 %k !< %W$4 $H$K %* %s %H %m %8 !< $, 4IM}$5 $l $F $$ $k � %0 %k !< %W $K $h $kJT=8 $, 2DG= � <+ J, $, 0JA0 :n @. $7 $? %* %s %H %m %8!< $dB> <T $N %* %s %H %m %8!< $J $I $H$NHf 3S $, 2DG= � KIF,Epikit $J $I $H $$ $C $? MM !9 $J%* %s %H %m %8 !< 5-=R8@8l $X$N JQ49 $, 2DG= 49

$3 $N $h$& $K !" On tolingua Serv er $O%* %s %H%m %8!< %( %G %# %? $H $7$F $O $+ $J $j 6/ NO $J 5! G= $rHw $( $F $$ $k!# $7$+ $7 !" On tolingua Serv er $NBP >] $H $J $C $F $$ $k $N $O !" On tolingua $H $$ $&O@ M}E* $J%* %s %H %m %8 !< $G$"$j !" 6&M- $K$O 8~ $+$J$$ !# 0lJ} $G !" K\ %7 %9 %F%‘ $G ;HMQ $7 $F$$ $k %* %s %H %m %8 !< $O !" <e $$9=B$ $r MQ $$ $F$*$j!" M} 2r $9$k $N $, Hf3SE*MF 0W $J$?$a !" 6&M- $K 8~$$$F$$$k !# 5.3 %5!<%A%( %s %8 %s $H $N 4XO" Bh 2.4.2 @a $G =R $Y$? $h $& $K !" K\ %7 %9 %F%‘ $N %Y!<%9 $H $J$C $F$$$k I ICA2 %7 %9 %F%‘ $G$O %5 !<%A%( %s%8%s $r MxMQ $7 $F $$ $k !# %5!<%A%( %s%8%s $r Mx MQ$9$k$3$H$K $h $C $F !" L\ E* $N >pJs $, B8:_ $7 $F $$ $k $H ;W $o $l $k W eb %Z !< %8 $N %G !<%?%Y !< %9 $r 9=C[$9$k<j 4V $r >J$/ $3 $H $,$G $- $k !# $7 $+ $7 !" %5!< %A %( %s%8 %s$K Aw$k %-!<%o!< %I $N A*Dj $NJ}K! $K $h$C$F $O I,MW $H $7 $F $$ $k >pJs $r 4^ $s$G $$ $k W eb %Z !< %8 $, $& $^$/A* $P $l $J $$ 2D G=@- $, $" $k !# $= $3 $G !" L\E* $H $7 $F$$$k>pJs $r $& $^$/<}=8 $G$-$k$h $& $J%-!<%o!< %I $N A*DjJ}K! $K $D$$$F9M $( $kI,MW $, $" $k !# %- !<%o!< %I A*Dj $NM-NO $J J}K! $H $7 $F$O !" >p JsNL $r MQ$$ $?C18lCj=P [6],[9] $r MQ $$ $k$3$H $, 9M $($i $l $k !# $3$N <jK! $G$O !" L\E* $N 35G0 $K 4X$9$k W eb %Z !< %8$K 6&DL $7 $F B8:_ $9$k=E MW $JC18l $r>pJsNL [18] $r MQ$$ $F A* $s$G$$$k $, !" $= $N7k2LF@ $i $l $? C1 8l $r MQ $$ $F$N>pJs $N:FJ,N‘ $, 2DG= $G$"$C $? !# $3$N$3 $H $+$i !" $3$N<jK! $rMQ$$ $FF@ $i$l $? C18l $O L\E*$N 35G0 $K 4X$9$k W eb %Z !< %8$r <}=8$9$k:] $K Bg$$ $K LrN)$D$b$N $H 9M $($i $l $k !# C" $7 !" $3 $N<j K! $K$*$$ $F $O !" $"$k 35 G0 $K BP $9 $k 3F C1 8l $N>p Js NL $r7W;; $7 $?7k2L !" >p Js2A CM $, 9b$$ C18l$r =g $K 20 8D A* $s$G $= $l $i $r :FJ, N‘ $K Mx MQ $7 $F $$ $k $, !" 8=:_ $N%5!<%A %( %s%8 %s$G$O !" %-!<%o!< %I $H $7 $F F~NO $G$-$kC18l $O 9b !9 ?t8D $G$"$k !# $= $N$?$a !" $3$N <jK! $r MQ $$$k $K$"$?$C $F $O !" >pJs J,N‘ $N:] $K MQ $$$kC18l $NNL $r 8: $i $7 $? ;~$NM-8z@- $K $D$$$F8!>Z$9$kI,MW $, $" $k !# 5.4 Designers Ampli�er $K$* $1 $k I ICA $N Lr3d K\8&5f $G $O !" Designers Ampli�er $N%* %s %H %m %8 !<%( %G %# %? $r MxMQ$9$k $3 $H $G !" I ICA $K $*$1 $k%*%s%H %m%8 !<$N 6& M- 2=$r <B 8= $7 $F $$ $k !# $=$3$G !" K\@a $G$O !" De- 50 signers Ampli�er $K $* $1 $k I ICA $N Lr3d $K $D$$$FO@ $8 !" $=$N MxE@ $J $I $K $D$$$F$N 5DO@ $r 9T $& !# K\ %7 %9 %F%‘ $O !" Designers Ampli�er $, DL?. $N:] $KMx MQ $7 $F$$ $k MBUS $r Mx MQ $7 $F W eb %V %i%& %6 $H>p Js <} =8 It J, $NDL ?. $r9T $C $F $$ $k!# $3 $l$r Designers Ampli�er $N N)>l $K N)$C $F 8+$k $H !" K\ %7 %9 %F%‘ $O !" Designers Ampli�er $K $* $1 $k0l $D $N5!G= $G $" $k !" $H$$ $& 8+J} $b $G$- $k !# Designers Ampli�er $G$O !" 8= :_ $N $H$3$m$= $l $>$l $N @_7W<T $N>l $K B8:_ $7 $F$$ $k @_7WJ8=q $r BP>] $K $7 $F $$$k !# $=$N0lJ} $G !" @_ 7W<T $O @_7W $K I,MW $H$J$k !" $"$j $H$" $i$f $kCN<1 $r !" 7P 83 $d K\ !" $"$k$$ $O%M%C %H %o!< %/ $J $I $r MxMQ $7 $F <}=8 $7 !" $= $l$i $N Cf $+ $i Lr $K N)$A $= $& $J$b $N $rMxMQ $9 $k!# K\ %7 %9 %F%‘ $O Designers Ampli�er $r Mx MQ $7 $F$$ $k@_7W<T $K BP $7 !" @_7W $K I,MW$J>pJs$N<}=8:n6H $r ;Y1g$9$k !# 51

Bh 6 >O 7kO@ K\>O $G$O K\8&5f $N 7kO@ !" $*$h $S :#8e $N 2]Bj $K $D$$$F =R $Y$k !# 6.1 7kO@ K\8&5f $G$O !" %M %C %H %o!< %/>pJs <}=8 !& Cj=P %7 %9 %F%‘ $K $* $1 $k %* %s %H %m %8 !<$N6& M-2= $rL\;X $7 !" %* %s %H %m %8 !< 6&M-2= $K 4X$9$k<B83 $r9T$C $? !# $=$N7k2L !" %* %s %H %m %8 !<$N6&M-2= $, !" %* %s %H %m %8 !<$N:n@. $N:] $K LdBj $H $J$C $F$$$?%* %s %H %m %8 !<$NFb MF$NJP$j $d 4V0c $$ $H$$$C $?LdBjE@ $r 2r7h$9$k $N $K M-8z $G$"$j !" $5 $i $K$O%* %s %H %m %8 !<9= C[ $N<j 4V $, 7Z8: $G$- $k $3 $H $, 4|BT $G$- $k $3 $H $r<( $7 $? !# $3 $l$i$N $3 $H $+ $i !" %* %s %H %m %8 !<$N6&M-2= $K BP$9$kE,@Z$J<jK! $r Ds0F $7 $? !# $^$? !" $3$3 $G Ds0F $7 $? <jK! $r MQ$$ $F%* %s %H %m %8 !<6&M-7? I ICA %7 %9 %F%‘ $r :n@. $7 $? !# %* %s %H %m %8 !< $NJT=8 It J, $K $O Designers Ampli�er $N%* %s %H %m %8 !< %( %G %# %? $r MQ$$ $F <B8= $7 $? !# $3$N %7 %9 %F%‘$N<B8= $K$h$j !" :#$^ $G I ICA $K $*$$ $F MxMQ$9$k %* %s %H %m %8 !<9=C[ $N:] $K LdBj $H $J$C $F$$ $?FbMF $N8m$j $d8+Mn $H $7 $J $I $r 2r>C $9$k $3$H $,$G $- $k$J $I !" %* %s %H %m %8 !<9=C[$N;Y1g $H$J $k !# 6.2 :#8e$N2]Bj K\8&5f $G :n@. $7 $?%7 %9 %F%‘ $G $O !" %* %s %H %m %8 !<$rJT=8$9$k:] $K !" 35G0 $H 9=@.MW AG$N4X78 $r 9MN8$9$kI, MW $, $"$j !" $^ $? 9=@.MWAG $N5-=R %Q%?!< %s$K 4X $7 $F$O !" %* %s %H %m %8 !<:n@.<T $, D>@\F~NO $9$kI,MW $,$" $k !# $7 $+ $7 !" K\ %7 %9 %F%‘ $K $* $1 $k%* %s %H %m %8 !<$N5-=RJ} K! $K$D$$ $F$NCN<1 $, $" $k>l9g $K$O FC $K Bg $- $JLdBj $K$O$J $i$J$$$b $N$H ;W$o $l $k $, !" %* %s %H %m%8 !<$N 5-=R J}K! $K $D$$$F $N CN <1 $, $J $$ >l 9g $J $I $K $O !" %* %s %H %m %8 !<:n@.<T $K 6lDK $rM? $($k2DG=@- $, $" $k !# $=$N $?$a !" %* %s %H %m %8 !<$N5- 52

=R $H$$ $& :n6H $r ;Y1g$9$k %7 %9 %F%‘ $r Ds6!$9$kI,MW $, $" $k !# 8=:_ $N %7 %9 %F%‘ $K $* $1 $k HTML $N FCD’ $r MxMQ $7 $? =hM} $H $7 $F$O !" I= 2.4 $K <( $7 $?$h $& $J !" %? %0 $r MQ$$ $?J8C10L $X$NJ,3d $, 5s $2 $i$l $k $, !" $= $l 0J30 $N%? %0 $K $D $$$F $O MxMQ $7 $F $$ $J$$ !# $7 $+ $7 !" Nc $( $P T able %? %0 $N$h $& $K !" >pJs Cj =P $N:] $K Mx MQ 2DG= $G$" $m $& $H ;W $o $l $k%? %0 $r ;HMQ $7 $F $$ $k W eb %Z !< %8 $N NL $, B? $/ $J $C $F$- $F$$ $k !# $^ $? !" %? %$ %H%k I=<(%? %0 $d !" %j%9 %H $N%" %$ %F%‘ $rI=<($9$k %? %0 $J $I $N$h $& $K !" W eb %Z !< %8 $N FbMF $r FCD’ $E$1$F $$ $k2D G=@- $, 9b$$%? %0 $b$$ $/$D $+ B8:_$9 $k !# $= $3 $G !" $3 $l$i $N$h $& $J !" >p JsCj=P $K M-8z $K F/$/ $G$"$m $& $H;W $o $l $k%? %0 $K $D$$$F$N=hM} $r 9T $& $3 $H $, I,MW $K$J $k !# 6.3 :#8e$NE8K> 6.3.1 %* %s %H %m %8 !< 9=C[$N6(D4:n6H2= $K 8~ $1 $F %* %s %H %m %8 !<$N6&M-2= $r 9T $& $3$H $K$h$j !" 8D?M $, :n@. $7 $F$$ $k %* %s %H %m %8 !<$N JP$j $J $I $, 2r>C $G$-$k !# $7 $+ $7 !" 85!9 %* %s %H %m %8 !< $O :n@.<T $, ;}$C $F$$$kCN<1 $d 9M $( J} $N1F6A $r<u $1$F$$$k$? $a !" %* %s %H %m %8 !<:n@.<T $N9M $( J} $J $I $r M}2r$9 $k $3 $H $K$h $C $F !" $= $N %* %s %H %m %8!< $K BP $9 $k M} 2r $, ?< $^ $k $b $N $H9M $( $i $l $k!# $^ $? !" C1 $K B>?M $, :n@. $7 $?%* %s %H %m %8 !< $r ;2>H$9$k $@ $1$G$O$J $/!" $*8_ $$ $K >pJs8r49 $r9T $$$J $,$i 6(D4 $7 $F%* %s %H %m %8 !< $r9=C[ $7 $F $$ $/ $3$H $K $h$C $F !" $h$j %* %s %H %m %8 !< $, =<<B $7 $?$b$N $K$J$k $3$H $, 4|BT $G$- $k !# %* %s %H %m %8 !< :n@.<T $I $& $7$, >pJs8r 49 $r 9T $& >l $r@_ $1 $k $3$H$J $I $K $h$C $F !" %* %s %H %m %8 !<9=C[ $N6(D4:n6H 2= $, B%?J$5 $l $k$3 $H $, 4|BT$5 $l $k !# 6.3.2 %* %s %H %m %8 !< 9=C[$N<+F0;Y1g $K 8~ $1 $F %* %s %H %m %8 !<9=C[ $N<j4V $r 7Z8: $9$k<j K! $N0l $D $H $7 $F !" %* %s %H %m %8 !<$r<+F09= C[$9$kJ}K! !" $"$k$$ $O 8D?M $K$h$k%* %s %H %m %8 !<9=C[ $r 7W;;5! $, ;Y1g$9$kJ} K! $, 9M $($i $l $k !# <B:] $K !" %* %s %H %m %8 !<$N<+F09=C[ $K 4X $7 $F MM !9 $J8&5f $, 9T $o $l$F $$$k $, !" 8=:_ $N $H$3$m !" %* %s %H %m %8 !<<+F09=C[ $NE,@Z $JJ}K! $O 8+=P $5 $l $F$$$J$$ !# %* %s%H %m %8 !<$N6&M-2= $r 9T $& $3$H $K$h$j !" B>?M $N%* %s %H %m %8 !< $r ;2>H $9$k $3$H $, 2D 53

G= $K$J $k$N$G !" %* %s %H %m %8 !< 9= C[$N<j 4V $O B? >/7Z 8:$5 $l $k $3$H $, 4| BT $G$- $k $, !" %* %s %H %m %8 !< $N9=C[ $r<+F0E* $K ;Y1g$9$k %7 %9 %F%‘ $, 3NN)$9 $l $P !" 9= C[ $N<j4V $O$h $j7Z8:$5 $l $k $@ $m $& !# %* %s %H %m %8 !<$N6&M-2= !" $"$k$$ $O 6(D49=C[ $r DL $8 $F !" %* %s %H %m %8 !<$N9=C[ $r <+F0E* $K ;Y1g $G$- $k<jK! $, 8+=P$5 $l $k$3 $H$r 4|BT $7 $?$$ !# 54

<U<- <g ;X F3 65 41 $G $"$k @> ED K- L@ 65 <x $K $O !" K\ 8& 5f $r9T$& 5! 2q $rM? $( $F2< $5 $$ $^ $7 $? !# $^ $? !" 8& 5f $r9T$& $K$" $? $C $F $O !" 8& 5f Fb MF $N $_ $J $i $: !" 8& 5f BV EY $d8& 5f @8 3h $NLL $K $* $$ $F$bHs >o $KM-1W $J=u 8@ $r?tB? $/ $$ $? $@$-$^ $7 $? !# $3 $3 $K ?<$/ 46 <U $$ $? $7 $^ $9 !# 0KF#<B 65<x $K$O !" $*K; $7 $$ Cf !" K\8&5f$N I{;X F365 41 $H$J $C$F$$$?$@ $- $^ $7 $? !# $3$3$K ?< $/46<U $$$? $7 $^$9!# IpED1Q L@=u 65<x $K$O !" K\ 8&5f $N8&5fJ} ?K $d8&5fFbMF $J $I $K 4X$9$kM- 1W $J=u8@ $r ?tB?$/ $$$? $@$- $^ $7 $? !# $^ $? !" >o $K 8&5f $, CY $l $, $A $J I.<T $K BP $7 $F !" >o $K <8S#7c Ne $7 $F 2<$5$$$^ $7 $? !# $3$3 $K ?< $/46<U $$$? $7 $^$9!# BtEDFF ;K=u <j ( 8=:_ !" 5~ ETBg3X 7W;; 5! %; %s %?!<=u65<x ) !" >e LnFX ;V=u <j !" 5WJF =P =u<j $K$O !" 8& 5f2q $J $I $r DL $8 $F 5.=E $J0U8+ $r$$$? $@ $-$^ $7 $? !# $3$3 $K ?<$/46<U $$ $? $7 $^$9!# CNG=>pJs =hM}3X 9V:B $N$_ $J$5 $s$K$O !" 8&5f@8 3h $r Aw$k $K$"$?$j !" MM!9 $J LL $+$i $N 6(NO $r$$$? $@ $-$^ $7 $?$3$H$r46<U$$ $? $7 $^$9 !# K\9V :BGn;N 8e4| 2]Dx $N4dD^F;>< $5 $s !" Bk 9g4p 9T $5 $s $K$O !" K\8& 5f $NFbMF $K 4X$9$k M-1W $J=u8@ $r ?tB?$/ $$ $? $@$- $^ $7 $?$3 $H$r 46<U $$ $? $7 $^$9 !# K\9V :BGn;N 8e4|2] Dx $NA0ED@2H~ $5 $s$K$O !" O@J8:n @. $K $*$$ $FM-1W $J =u8@ $r$$$? $@ $-$^ $7 $?$3$H$r46<U $$$? $7 $^$9 !# K\ 9V:BGn ;NA04| 2] Dx$N2<AR2m9T7/ !" Fb ED7C5W7/ !" JR ;382@5 7/ !" K>7n91<# 7/ !" 9b66E0 7/ !" BmN4B@7/ $K $O !" <B83 $K 6(NO $7 $F 2<$5$$ $^ $7 $?$3$H $r 46 <U$$$? $7 $^ $9!# >.I[;\ J8Be Hk=q $K$O !" ;vL3<jB3$-$NLL $G 6(NO $7 $F 2<$5$$$^ $7 $?$3$H$r 46<U$$$? $7 $^$9!# :G8e $K$J$j $^ $7 $? $, !" 8& 5f@83h $r Aw$C $F$$$k4V$b>o $K CH $+ $/@\ $7 $F 2<$5 $j!" ;~ $K$O I.<T$N 5$ J,E> 49 $K $D $-$" $C $F 2<$5$C$? M’ ?M$N$_$J $5 $s$K 46 <U $7 $^$9!# $^$? !" 5$<e $K$J$j $, $A $JI.<T $r>o $KNe$^ $7 B3 $1 !" ;Y $($F2< $5 $C $?N>?F !" 7; !" Ke !" AD IcJl !" ?F@L$N$_$J$5 $s$K 46<U$$$? $7 $^$9!# 55

;29MJ88% [1] 4dD^ F;>< , Gr?@ 8,8c , H*C+ OB1& , IpED 1QL@ , @>ED K-L@ . %* %s %H %m %8 !< $K 4p $E $/9-0h %M %C %H %o!<%/ $+ $i$N >pJs<} =8 !& J, N‘ !& E} 9g 2= . >pJs=hM} 3X 2qO@ J8 ;o , Bh 38 4, , pp.606{615, 1997. [2] NS NII’ , 5F0f 8<0lO: , OI:j @?;J . WWW >pJs8!:w %5!< %S %9 $N5;=QE83+ . ?M9) CNG=3X2q8&5f2q ( Bh 2 2s ), pp.5{10, 1996. [3] h ttp://www.y aho o.com/ [4] h ttp://www.go o.ne.jp/ [5] :4F# 1_ , :4F# M} ;K , <DED M[0l . EE;R%K%e!< %9 $N %@ %$ %8 %’ %9 %H <+F0@8@. . >pJs =hM}3X2q;o , V ol.36, No.10, pp.2371-2379, 1995. [6] 9u ED D>;V , Bg ?y 1Q 0l , 4d D^ F;>< , IpED 1Q L@ , @> ED K- L@ . %M %C %H %o!<%/ $N>p Js $r MxMQ $7 $?35G0 3MF@ ;Y 1g . ?M9) CN G= 3X 2q A4 9q Bg 2q ( Bh 11 2s ) O@J8 =8 , pp.555-558, 1997. [7] =;ED 0l CK , CN Ln E/ O/ , >. Ln 82 ;J . J8 =q 9= B$2r @O $K 4p $E $/ <+ F0>6 O? @8 @.$H 8! :wDs<( 5!G= $H $7 $F$NI>2A . EE;R>p Js DL?. 3X 2qO@ J8;o D-I I, V ol.J78-D-I I, No.3, pp.511{519, 1995. [8] Bruce Krulwic h, Chad Burk ey . The Con tactFinder agen t: Answ ering bul- letin b oard questions with referrals. Pro c. of the 13th National Conference on Arti�cial In telligence and the 8th Inno v ate Applications of Arti�cial In- telligence Conference (AAAI-96), V ol.1, pp.10-15, 1996. [9] Bg?y 1Q0l . %M%C %H %o!< %/ $+$i$N >pJsCj=P $K $h $k%* %s %H %m %8 !< 3MF@;Y1g . =$;N O@J8 , F‘NI@hC<2J3X5;=QBg3X1!Bg3X >pJs2J3X8&5f2J , 1997. [10] Gr?@ 8,8c . %$ %s %?!<%M%C %H$K $* $1 $k>pJsJ, N‘ $H%* %s %H %m %8 !<3MF@ . =$;NO@J8 , F‘NI@hC<2J3X5;=QBg3X1!Bg3X >pJs2J3X8&5f2J , 1996. 56

[11] >> K\ M5 <# , KL Fb 7< , ;32< C#M: , :#0l =$ , :# B< M’ L@ . F| K\ 8l 7ABV AG 2r @O %7 %9 %F %‘ !V Cc d& !W v ersion 1.0 ;HMQ @bL@ =q . NAIST T ec hnical Rep ort, NAIST-IS- TR97007, 1997. [12] >>Hx J8@Y , <FED @? , C]ED @59, . 2J 3X5;=QMQ8l%* %s %H %m %8 !<$N <+F0 :n@. . >pJs 3X4pAC , 38-3, pp. 17{24, 1995. [13] 0KF# ;KO/ , >eED N4Li , CSED M5<# . J,;6>pJs8; $K BP$9$k>pJs %(!< %8%’ %s %H $N$? $a$N ;vNc $K 4p $E $/ %U %l !<%‘ %^%C %T%s%0 . EE;R >pJsDL?.3X2q %7 %s%]%8 %& %‘O@J8 =8 !V %=%U %H %&%’%"%( !< %8 %’ %s %H $H $=$N 1~MQ !W , 1997. [14] H* C+ OB1& . %R%e !< %j%9%F %# %C%/ %9 $r MQ$$$? WWW $+$i $N >p Js Cj=P . =$ ;N O@ J8 , F‘NI@hC<2J3X5;=QBg3X1!Bg3X >pJs2J3X8&5f2J , 1996. [15] Bk9g 4p9T , IpED 1QL@ , @>ED K-L@ . 6(D4@_7W :n6H $r <B8= $9$k $? $a$N@_7W<T;Y 1g 4D6- . EE;R>pJsDL?.3X2qO@J8;o ( 0u:~Cf ), 1998. [16] T. R. Grub er. On toligua: A mec hanism to supp ort p ortable on tologies. T ec h- nical Rep ort KSL 91-66, Stanford Univ ersit y , Kno wledge Systems Lab ora- tory , 1992. [17] 9B8} M}0lO: , CSED K~ . %* %s %H %m %8 !<9)3X=x@b - FbMF;X8~8&5f$N 4pHW5;=Q $H M} O@$N3NN) $r L\;X $7 $F -. ?M9)CNG=3X2q;o , V ol.12, No.4, pp.559-569, 1997. [18] Mic hael P azzani, Jac k Muramatsu, Daniel Billsus. Syskill & W eb ert: Iden- tifying w eb sites. Pro c. of the 13th National Conference on Arti�cial In telli- gence and the 8th Inno v ate Applications of Arti�cial In telligence Conference (AAAI-96), V ol.1, pp.54-61, 1996. [19] Adam F arquhar, Ric hard Fik es, James Rice. The Ontolingua server: a T o ol for Collab orativ e On tology Construction. T ec hnical Rep ort KSL 96- 26,Stanford Univ ersit y , Knowledge Systems Lab oratory 1996. 57

IUO? A. <B83 $G :n@.$5 $l$?%* %s %H %m %8 !< $N >\:Y Bh 3 >O $G @bL@ $7 $? <B83 $K $*$$ $F !" Ho 83<T $, :n@. $7 $?%* %s %H %m %8 !< $N>\:Y !" $* $h $S <B83 $K @hN)$C$FI.<T $, :n@. $7 $?%* %s %H %m %8 !< $r 0J2< $K <($9!# I.<T $, :n@. $7 $?%* %s %H %m %8 !< (DEFINE-CONCEPT (VRAM (IS MFNL WITH (OR "VRAM" " %S%G %* RAM")))) (DEFINE-CONCEPT ( %Q %=%3 %s 7ABV (OR " %G %9%/ %H %C %W " " %N!< %H " " %_%K %N!< %H " " %5 %V %N!< %H " " %?%o!< "))) (DEFINE-CONCEPT ( BP1~ OS (OR " #W#i #n#d#o#w#s#9#5 " " #W#i #n#d#o#w#s#N#T #4 !% #0 " " #W#i #n#d#o#w#s#N#T #3 !% #1 " " #M #a#c#O#S " " #S#o#l #a#r#i#s " " #S#u #n#O#S " " #O#S!?#2 "))) (DEFINE-CONCEPT ( FbB" HDD (IS MFNL WITH (OR "HDD" " %O!< %I %G %#%9%/ ")))) (DEFINE-CONCEPT ( %a%$ %s %a %b %j (IS MFNL WITH (" %a %b%j ")))) (DEFINE-CONCEPT (CPU %Q%o!< (AND ?t;z (OR " #k#H#z " " #M#H#z ")))) (DEFINE-CONCEPT (CPU <oN‘ (OR " #P#e #n#t#i#u#m " " #P#e #n#t#i#u#m#P#r#o " " #P#e #n#t#i #u#m#I#I " " #M#M#X " " #A#M#D!] #K #6 " " #i#3#8#6 " " #i#4#8#6 " " #A#M#D!] #K#5 " " #5#x#8#6 " " #6#x#8#6 " " #P #o#w#e#r#P#C "))) (DEFINE-CONCEPT (CPU (AND CPU <oN‘ CPU %Q %o!< ))) (DEFINE-PCLASS ( %Q %=%3 %s ((HAS-AT-LEAST 2A3J ) (HAS-ONE CPU) (HAS-ONE %a%$ %s %a %b %j ) (HAS-ONE FbB" HDD) (HAS-SOME BP1~ OS) (HAS-ONE %Q%=%3 %s 7ABV ) (HAS-ONE =E$5 ) (HAS-ONE VRAM) (IS-A %Q%=%3 %s @=IJ )))) (DEFINE-CONCEPT ( %" %/ %; %9 (AND ?t;z (OR " #m#s " " #m#s#e#c ")))) (DEFINE-PCLASS (CD-R ((HAS-AT-LEAST 2A3J ) (HAS-SOME BP1~5!<o ) (HAS-ONE %$ %s %?%U%’!< %9 ) (HAS-SOME %" %/ %; %9 ) (IS-A 30It5-21AuCV )))) (DEFINE-CONCEPT ( %7 !< %/%? %$ %‘ (AND ?t;z (OR " #m#s " " #m#s#e#c ")))) (DEFINE-PCLASS 58

(PD ((HAS-AT-LEAST 2A3J ) (HAS-SOME BP1~5!<o ) (HAS-ONE %$ %s %?%U%’ !< %9 ) (HAS-SOME %7 !< %/%? %$ %‘ ) (IS-A 30It5-21AuCV )))) (DEFINE-PCLASS ( 30It5-21AuCV ((HAS-AT-LEAST 2A3J ) (HAS-SOME BP1~5!<o ) (IS-A <~JU5!4o )))) (DEFINE-CONCEPT ( MFNL (AND ?t;z (OR " #K #B " " #K #b " " #k#b " " #M#B " " #M#b " " #G #B " " #G #b ")))) (DEFINE-PCLASS ( %O!< %I %G %#%9%/ ((HAS-AT-LEAST 2A3J ) (HAS-SOME BP1~5!<o ) (HAS-ONE MFNL ) (HAS-ONE %$ %s %?%U%’ !< %9 ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %9 %-%c%J!< ((HAS-AT-LEAST 2A3J ) (HAS-SOME BP1~5!<o ) (HAS-ONE 2rA|EY ) (IS-A <~JU5!4o )))) (DEFINE-CONCEPT ( 2rA|EY (OR (AND ?t;z " #d #p#i ") (AND ?t;z " #x " ?t;z " #d #p#i ")))) (DEFINE-CONCEPT ( %i %s%K%s %0 %3 %9 %H (OR (AND ?t;z " Kg!?1_ ") (AND " %i %s %K %s %0 %3 %9 %H " 2A3J ) (LIST " 0lKg$" $?$j " 2A3J )))) (DEFINE-CONCEPT ( DL?.B.EY (AND ?t;z (OR " #b#p#s " " #k#b#p#s " " #K #b#p#s " " #M#b#p#s ")))) (DEFINE-CONCEPT ( B.EY (AND ?t;z " G\B. "))) (DEFINE-CONCEPT ( %$ %s %?%U%’!< %9 (OR " #S#C#S#I " " #S#C#S#I!]#2 " " #S#C#S#I!]#3 " " #I#D#E " " #E!]#I#D#E " " #A#T#A#P#I "))) (DEFINE-CONCEPT ( ;#1FKg?t (AND ?t;z (OR " #M " " #M#B " " #M#b " " Kg ")))) (DEFINE-CONCEPT ( =E$5 (AND ?t;z (OR " #g " " #G " " #k #g " " #K#G ")))) (DEFINE-CONCEPT ( BP1~5!<o (OR " #D#O#S!?#V " " #P#C!]#9#8 " " #P#C#9#8 " " #M #a#c " " #M #a#c#h#i#n#t#o#s#h " " #W#i #n#d#o#w#s " " #W#i #n#9#5 " " #W#i #n#N#T "))) (DEFINE-PCLASS ( %G%8 %?%k %+ %a %i ((HAS-AT-LEAST 2A3J ) (HAS-ONE =E$5 ) (HAS-ONE ;#1FKg?t ) 59

(IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %b %G %‘ ((HAS-AT-LEAST 2A3J ) (HAS-ONE DL?.B.EY ) (HAS-SOME BP1~5!<o ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS (CD-ROM ((HAS-AT-LEAST 2A3J ) (HAS-AT-LEAST B.EY ) (HAS-SOME BP1~5!<o ) (HAS-ONE %$ %s %?%U%’!< %9 ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %W %j %s %?!< ((HAS-AT-LEAST 2A3J ) (HAS-SOME BP1~5!<o ) (HAS-ONE %i %s %K %s %0 %3 %9 %H ) (HAS-ONE 2rA|EY ) (IS-A <~JU5!4o )))) (DEFINE-CONCEPT ( ?t;z (OR " #1 " " #2 " " #3 " " #4 " " #5 " " #6 " " #7 " " #8 " " #9 " " #0 " " 0l " " Fs " " ;0 " " ;M " " 8^ " " O; " " <7 " " H, " " 6e " " == " " I4 " " @i " " K| " " 2/ " " C{ "))) (DEFINE-CONCEPT ( 2A3J (AND ?t;z (OR " 1_ " " !o " " %I %k " " !p ")))) (DEFINE-PCLASS ( <~JU5!4o ((HAS-AT-LEAST 2A3J ) (IS-A %Q%=%3 %s @=IJ )))) (DEFINE-PCLASS ( %Q %=%3 %s @=IJ ((HAS-AT-LEAST 2A3J )))) Ho83<T #1 $, :n@. $7 $?%* %s %H %m %8 !< ( %* %s %H %m %8 !<$N 3K $N$_$r 8+ $;$? >l9g ) (DEFINE-CONCEPT ( $- $l $$$5 (AND ?t;z " #d #p #i "))) (DEFINE-CONCEPT ( %W %j %s %H J}<0 (OR " %$ %s %/ %8 %’ %C %H " " %l !<%6!< "))) (DEFINE-CONCEPT ( F~=PNO $N B.EY !J AND)) (DEFINE-CONCEPT ( 5-21MFNL (AND ?t;z " #M#B "))) (DEFINE-CONCEPT ( %U%)!< %^%C %H (OR " #M#O " " #P#D " " #Z#i#p " " #D#V#D!]#R#A#M "))) (DEFINE-CONCEPT ( ?’?t (AND ?t;z " ?’ "))) (DEFINE-CONCEPT ( K\BN $N Gv$5 (IS D9$5 WITH (" Gv$5 ")))) (DEFINE-CONCEPT ( =E$5 (AND ?t;z (OR " #g " " #k #g ")))) (DEFINE-CONCEPT ( %a %b %j $N %9 %Z%C %/ (AND ?t;z " #M#B "))) (DEFINE-CONCEPT ( IUB0 %=%U %H (OR " #W#o#r#d " " #E#x#c #e#l "))) (DEFINE-CONCEPT (OS (OR " #W#i#n#d#o#w#s " " #M #a#c "))) (DEFINE-CONCEPT ( MFNL (AND ?t;z " #G #B "))) (DEFINE-CONCEPT ( FbB" HDD (IS MFNL WITH (OR " #H#D#D " " %O!< %I %G %#%9%/ ")))) (DEFINE-CONCEPT ( FbB" %b %G %‘$N E>AwB.EY (AND ?t;z " #k#b#p#s "))) (DEFINE-CONCEPT ( FbB" CD-ROM (AND ?t;z " G\B. "))) (DEFINE-CONCEPT ( K\BN $N Bg$-$5 (AND " $?$F " D9$5 " 2# " D9$5 " 9b$5 " D9$5 ))) (DEFINE-CONCEPT ( D9$5 (AND ?t;z (OR " #c#m " " #m " " #m#m ")))) 60

(DEFINE-CONCEPT ( %G %#%9 %W%l %$ $N 1|9T$- (IS D9$5 WITH (" 1|9T ")))) (DEFINE-CONCEPT ( %G %#%9 %W%l %$ $N 2hLL $N Bg$-$5 (IS 2hLL$NBg$-$5 ))) (DEFINE-CONCEPT ( 2hLL $N Bg$-$5 (AND ?t;z " #i#n#c#h "))) (DEFINE-CONCEPT ( %/%m%C%/?t (AND ?t;z " #M#H#z "))) (DEFINE-CONCEPT (CPU $N <oN‘ (OR " #P#e #n#t#i#u#m " " #P#e #n#t#i#u#m#I#I " " #i#4#8#6 "))) (DEFINE-CONCEPT (CPU (AND CPU $N <oN‘ %/%m%C%/?t ))) (DEFINE-PCLASS ( %N!< %H 7? ((HAS-ONE =E$5 ) (HAS-ONE PC %+!< %I $N %9%m%C %H ) (HAS-ONE 2hLL$NBg$-$5 ) (IS-A %Q%=%3 %s )))) (DEFINE-PCLASS ( %G %9%/ %H %C %W ((HAS-AT-LEAST 2A3J ) (HAS-ONE %G %#%9 %W%l %$ $N2hLL$NBg$-$5 ) (HAS-ONE %G %#%9 %W%l %$ $N1|9T$- ) (IS-A %Q%=%3 %s )))) (DEFINE-PCLASS ( %W %j %s %?!< ((HAS-AT-LEAST 2A3J ) (HAS-ONE %W %j %s %H J}<0 ) (HAS-ONE $- $l $$$5 ) (HAS-ONE %W %j %s %H $N B.$5 ) (HAS-ONE K\BN$NBg$-$5 ) (HAS-ONE %W %j %s %H ;~$NA{2; ) (HAS-SOME ;H$$>!<j ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( 30IU $1 $N 5-21G^BN ((HAS-AT-LEAST 2A3J ) (HAS-ONE %U %)!<%^%C %H ) (HAS-ONE 5-21MFNL ) (HAS-ONE F~=PNOB.EY ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( $& $97? %G %#%9 %W%l %$ ((HAS-AT-LEAST 2A3J ) (HAS-ONE 2hLL$NBg$-$5 ) (HAS-ONE K\BN$NGv$5 ) (HAS-ONE ?’?t ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %Q %=%3 %s ((HAS-AT-LEAST 2A3J ) (HAS-ONE CPU) (HAS-ONE K\BN$NBg$-$5 ) (HAS-ONE FbB" CD-ROM) (HAS-ONE FbB"%b %G %‘$NE>AwB.EY ) (HAS-ONE FbB" HDD) (HAS-ONE 2;8; ) (HAS-ONE OS) (HAS-SOME IUB0%=%U %H ) (HAS-ONE %a %b %j $N %9 %Z%C %/ ) (HAS-ONE 2hLL$NBg$-$5 ) (HAS-SOME $=$N B>%5!< %S %9 ) (IS-A %Q%=%3 %s @=IJ )))) (DEFINE-CONCEPT ( ?t;z (OR " #1 " " #2 " " #3 " " #4 " " #5 " " #6 " " #7 " " #8 " " #9 " " #0 " " 0l " " Fs " " ;0 " " ;M " " 8^ " " O; " " <7 " " H, " " 6e " " == " " I4 " " @i " 61

" K| " " 2/ " " C{ "))) (DEFINE-CONCEPT ( 2A3J (AND ?t;z (OR " 1_ " " !o " " %I %k " " !p ")))) (DEFINE-PCLASS ( <~JU5!4o ((HAS-ONE 2A3J ) (IS-A %Q%=%3 %s @=IJ )))) (DEFINE-PCLASS ( %Q %=%3 %s @=IJ ((HAS-ONE 2A3J )))) Ho83<T #1 $, :n@. $7 $?%* %s %H %m %8 !< ( B><T $N%* %s %H %m %8 !<$r 8+ $;$? 8e ) (DEFINE-CONCEPT ( %7 !< %/%? %$ %‘ (AND ?t;z (OR " #m#s " " #m#s#e#c ")))) (DEFINE-CONCEPT ( 5-21 %U%)!< %^%C %H (OR " #j #p #e #g " " #J #P#E #G "))) (DEFINE-CONCEPT ( 5-21G^BN (OR " %U%m%C %T !< %G %#%9%/ " " #P#C%+!< %I "))) (DEFINE-CONCEPT ( ;#1FKg?t (AND ?t;z (OR " #M " " #M#B " " #M#b " " Kg ")))) (DEFINE-PCLASS ( %G%8 %?%k %+ %a %i ((HAS-AT-LEAST 2A3J ) (HAS-ONE =E$5 ) (HAS-ONE ;#1FKg?t ) (HAS-ONE 5-21G^BN ) (HAS-ONE 5-21%U%)!<%^%C %H ) (IS-A <~JU5!4o )))) (DEFINE-CONCEPT (VRAM (IS MFNL WITH " #V#R#A#M "))) (DEFINE-CONCEPT ( $- $l $$$5 (AND ?t;z " #d #p #i "))) (DEFINE-CONCEPT ( %W %j %s %H J}<0 (OR " %$ %s %/ %8 %’ %C %H " " %l !<%6!< "))) (DEFINE-CONCEPT ( F~=PNO $N B.EY !J AND)) (DEFINE-CONCEPT ( 5-21MFNL (AND ?t;z " #M#B "))) (DEFINE-CONCEPT ( %U%)!< %^%C %H (OR " #M#O " " #P#D " " #Z#i#p " " #D#V#D!]#R#A#M "))) (DEFINE-CONCEPT ( ?’?t (AND ?t;z " ?’ "))) (DEFINE-CONCEPT ( K\BN $N Gv$5 (IS D9$5 WITH (" Gv$5 ")))) (DEFINE-CONCEPT ( =E$5 (AND ?t;z (OR " #g " " #k #g ")))) (DEFINE-CONCEPT ( %a %b %j $N %9 %Z%C %/ (AND ?t;z " #M#B "))) (DEFINE-CONCEPT ( IUB0 %=%U %H (OR " #W#o#r#d " " #E#x#c #e#l "))) (DEFINE-CONCEPT (OS (OR " #W#i#n#d#o#w#s " " #M #a#c "))) (DEFINE-CONCEPT ( MFNL (AND ?t;z " #G #B " " #M#B "))) (DEFINE-CONCEPT ( FbB" HDD (IS MFNL WITH (OR " #H#D#D " " %O!< %I %G %#%9%/ ")))) (DEFINE-CONCEPT ( FbB" %b %G %‘$N E>AwB.EY (AND ?t;z " #k#b#p#s "))) (DEFINE-CONCEPT ( FbB" CD-ROM (AND ?t;z " G\B. "))) (DEFINE-CONCEPT ( K\BN $N Bg$-$5 (AND " $?$F " D9$5 " 2# " D9$5 " 9b$5 " D9$5 ))) (DEFINE-CONCEPT ( D9$5 (AND ?t;z (OR " #c#m " " #m " " #m#m ")))) (DEFINE-CONCEPT ( %G %#%9 %W%l %$ $N 1|9T$- (IS D9$5 WITH (" 1|9T ")))) (DEFINE-CONCEPT ( %G %#%9 %W%l %$ $N 2hLL $N Bg$-$5 (IS 2hLL$NBg$-$5 ))) (DEFINE-CONCEPT ( 2hLL $N Bg$-$5 (AND ?t;z " #i#n#c#h "))) (DEFINE-CONCEPT ( %/%m%C%/?t (AND ?t;z " #M#H#z "))) (DEFINE-CONCEPT (CPU $N <oN‘ (OR " #P#e #n#t#i#u#m " " #P#e #n#t#i#u#m#I#I " " #i#4#8#6 "))) 62

(DEFINE-CONCEPT (CPU (AND CPU $N <oN‘ %/%m%C%/?t ))) (DEFINE-PCLASS ( %N!< %H 7? ((HAS-ONE =E$5 ) (HAS-ONE PC %+!< %I $N %9%m%C %H ) (HAS-ONE 2hLL$NBg$-$5 ) (IS-A %Q%=%3 %s )))) (DEFINE-PCLASS ( %G %9%/ %H %C %W ((HAS-AT-LEAST 2A3J ) (HAS-ONE %G %#%9 %W%l %$ $N2hLL$NBg$-$5 ) (HAS-ONE %G %#%9 %W%l %$ $N1|9T$- ) (IS-A %Q%=%3 %s )))) (DEFINE-PCLASS ( %W %j %s %?!< ((HAS-AT-LEAST 2A3J ) (HAS-ONE %W %j %s %H J}<0 ) (HAS-ONE $- $l $$$5 ) (HAS-ONE %W %j %s %H $N B.$5 ) (HAS-ONE K\BN$NBg$-$5 ) (HAS-ONE %W %j %s %H ;~$NA{2; ) (HAS-SOME ;H$$>!<j ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( 30IU $1 $N 5-21G^BN ((HAS-AT-LEAST 2A3J ) (HAS-ONE %U %)!<%^%C %H ) (HAS-ONE 5-21MFNL ) (HAS-ONE %7 !<%/%? %$ %‘ ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( $& $97? %G %#%9 %W%l %$ ((HAS-AT-LEAST 2A3J ) (HAS-ONE 2hLL$NBg$-$5 ) (HAS-ONE K\BN$NGv$5 ) (HAS-ONE ?’?t ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %Q %=%3 %s ((HAS-AT-LEAST 2A3J ) (HAS-ONE CPU) (HAS-ONE K\BN$NBg$-$5 ) (HAS-ONE FbB" CD-ROM) (HAS-ONE FbB"%b %G %‘$NE>AwB.EY ) (HAS-ONE FbB" HDD) (HAS-ONE 2;8; ) (HAS-ONE OS) (HAS-SOME IUB0%=%U %H ) (HAS-ONE %a %b %j $N %9 %Z%C %/ ) (HAS-ONE 2hLL$NBg$-$5 ) (HAS-SOME $=$N B>%5!< %S %9 ) (HAS-ONE VRAM) (IS-A %Q%=%3 %s @=IJ )))) (DEFINE-CONCEPT ( ?t;z (OR " #1 " " #2 " " #3 " " #4 " " #5 " " #6 " " #7 " " #8 " " #9 " " #0 " " 0l " " Fs " " ;0 " " ;M " " 8^ " " O; " " <7 " " H, " " 6e " " == " " I4 " " @i " " K| " " 2/ " " C{ "))) (DEFINE-CONCEPT ( 2A3J (AND ?t;z (OR " 1_ " " !o " " %I %k " " !p ")))) (DEFINE-PCLASS ( <~JU5!4o ((HAS-ONE 2A3J ) (IS-A %Q%=%3 %s @=IJ )))) (DEFINE-PCLASS ( %Q %=%3 %s @=IJ ((HAS-ONE 2A3J )))) Ho83<T#2 $, :n@. $7 $?%* %s %H %m %8 !< 63

(DEFINE-CONCEPT ( O"B3;HMQ;~4V (AND ?t;z " ;~4V "))) (DEFINE-CONCEPT ( @\B3J}<0 (OR " %7 %j %"%k " " %9%^!< %H %+!< %I "))) (DEFINE-CONCEPT ( ;#1F2DG=Kg?t (AND ?t;z " Kg "))) (DEFINE-CONCEPT ( 2hAG?t (AND ?t;z (OR " %T %/%; %k " " #p#i#x#e#l ")))) (DEFINE-CONCEPT ( MFNL (AND ?t;z (OR " #M#B " " #G #B ")))) (DEFINE-CONCEPT ( %] %9 %H %9%/%j %W%H (OR " %l %Y%k#1 " " %l %Y%k #2 " " %l %Y%k #3 "))) (DEFINE-CONCEPT ( MQ;f%5 %$ %: (IS " #A#4 "))) (DEFINE-CONCEPT ( %M%C %H %o!< %/ (OR " #T#C#P!?#I#P " " #A#p#p#l#e#T #a#l#k "))) (DEFINE-CONCEPT ( %a !<%+!< (OR " #A#p#p #l#e " " %"%C %W %k " " #U#M#A #X "))) (DEFINE-CONCEPT (HDD MFNL (AND ?t;z " #G #B "))) (DEFINE-CONCEPT (HDD (IS HDD MFNL WITH (OR " %O!< %I %G %#%9 %/ " "HDD")))) (DEFINE-CONCEPT ( %a %b %jMFNL (AND ?t;z " #M#B "))) (DEFINE-CONCEPT ( %a %b %j (IS %a %b%jMFNL WITH (" %a %b%j ")))) (DEFINE-PCLASS ( %G%8 %?%k %+ %a %i ((HAS-AT-LEAST 2hAG?t ) (HAS-AT-LEAST ;#1F2DG=Kg?t ) (HAS-ONE @\B3J}<0 ) (HAS-AT-LEAST O"B3;HMQ;~4V ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS (MO %I %i %$ %V ((HAS-AT-LEAST MFNL ) (HAS-AT-LEAST 2A3J ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %l !<%6!< %W %j %s %?!< ((HAS-AT-LEAST 2A3J ) (HAS-AT-LEAST %M %C %H %o !<%/ ) (HAS-SOME MQ;f%5 %$ %: ) (HAS-AT-LEAST %] %9 %H %9%/%j %W%H ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %Q %=%3 %s ((HAS-AT-LEAST 2A3J ) (HAS-ONE %a !<%+!< ) (HAS-ONE HDD) (HAS-ONE %a %b %j ) (IS-A %Q%=%3 %s @=IJ )))) (DEFINE-CONCEPT ( ?t;z (OR " #1 " " #2 " " #3 " " #4 " " #5 " " #6 " " #7 " " #8 " " #9 " " #0 " " 0l " " Fs " " ;0 " " ;M " " 8^ " " O; " " <7 " " H, " " 6e " " == " " I4 " " @i " " K| " " 2/ " " C{ "))) (DEFINE-CONCEPT ( 2A3J (AND ?t;z (OR " 1_ " " !o " " %I %k " " !p ")))) (DEFINE-PCLASS ( <~JU5!4o ((HAS-ONE 2A3J ) (IS-A %Q%=%3 %s @=IJ )))) (DEFINE-PCLASS ( %Q %=%3 %s @=IJ ((HAS-ONE 2A3J )))) 64

Ho83<T#3 $, :n@. $7 $?%* %s %H %m %8 !< ( %* %s %H %m %8 !<$N 3K $N$_$r 8+ $;$? ;~ ) (DEFINE-CONCEPT ( %5 %$ %: (IS " #A#4 "))) (DEFINE-CONCEPT ( %9 %-%c %s 2DG=%5 %$ %: (IS %5 %$ %: ))) (DEFINE-CONCEPT ( =PNO2DG=%5 %$ %: (IS %5 %$ %: ))) (DEFINE-CONCEPT ( 2rA|EY (AND ?t;z " #d #p #i "))) (DEFINE-CONCEPT ( FI<h@:EY (AND (OR " !\!] " " !^ ") ?t;z " #m#m "))) (DEFINE-CONCEPT ( FI<hB.EY (AND ?t;z " %] %$ %s %H !? IC "))) (DEFINE-CONCEPT ( I.05 %l %Y%k (AND ?t;z " %l %Y%k "))) (DEFINE-CONCEPT ( I=LL;E>e $2 (IS " F)L@%*!< %P!< %l %$ %7!< %H "))) (DEFINE-CONCEPT ( %^%6!< %\ !< %I (OR " #G#I#G#A #B #Y#T#E " " #A#S#U#S#T#e#c "))) (DEFINE-CONCEPT ( %/%m%C%/ (AND ?t;z " #M#H#z "))) (DEFINE-CONCEPT (CPU %a !<%+!< (OR " #P#e #n#t#i#u#m " " #A#M#D!] #K#6 " " #6#x#8#6 "))) (DEFINE-CONCEPT (CPU (AND CPU %a !<%+!< %/%m%C%/ ))) (DEFINE-PCLASS ( %9 %-%c%J ((HAS-AT-LEAST 2A3J ) (HAS-AT-LEAST 2rA|EY ) (HAS-ONE %9 %-%c %s 2DG=%5 %$ %: ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %W %j %s %? ((HAS-AT-LEAST 2A3J ) (HAS-AT-LEAST 2rA|EY ) (HAS-ONE =PNO2DG=%5 %$ %: ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %? %V%l %C %H ((HAS-AT-LEAST %5 %$ %: ) (HAS-ONE I=LL;E>e $2 ) (HAS-AT-LEAST 2A3J ) (HAS-ONE I.05 %l %Y%k ) (HAS-ONE FI<hB.EY ) (HAS-ONE FI<h@:EY ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %Q %=%3 %s ((HAS-AT-LEAST 2A3J ) (HAS-ONE CPU) (HAS-ONE %^%6!< %\ !< %I ) (IS-A %Q%=%3 %s @=IJ )))) (DEFINE-CONCEPT ( ?t;z (OR " #1 " " #2 " " #3 " " #4 " " #5 " " #6 " " #7 " " #8 " " #9 " " #0 " " 0l " " Fs " " ;0 " " ;M " " 8^ " " O; " " <7 " " H, " " 6e " " == " " I4 " " @i " " K| " " 2/ " " C{ "))) (DEFINE-CONCEPT ( 2A3J (AND ?t;z (OR " 1_ " " !o " " %I %k " " !p ")))) (DEFINE-PCLASS ( <~JU5!4o ((HAS-ONE 2A3J ) (IS-A %Q%=%3 %s @=IJ )))) 65

(DEFINE-PCLASS ( %Q %=%3 %s @=IJ ((HAS-ONE 2A3J )))) Ho83<T#3 $, :n@. $7 $?%* %s %H %m %8 !< ( B><T $N%* %s %H %m %8 !<$r 8+ $;$? 8e ) (DEFINE-CONCEPT ( %I %C%- %s %0 %Y %$ (OR " %I %C%- %s %0 %Y %$ " " %I %C%- %s %0 %9%F!< %7%g %s "))) (DEFINE-CONCEPT ( %]!< %H (OR " %7 %j %"%k " " %W %j %s %?%]!< %H " "PC %+!< %I %9 %m%C %H " " %b %G %‘ "))) (DEFINE-CONCEPT ( %a %b %j (IS MFNL WITH (" %a %b%j ")))) (DEFINE-CONCEPT ( %-!< %T %C%A (AND ?t;z (OR " #c#m " " #m#m ")))) (DEFINE-CONCEPT ( %H %i%C %/ %\ !< %k (IS " %H %i%C %/ %\ !<%k "))) (DEFINE-CONCEPT ( 7Z$5 (AND ?t;z (OR " #g " " #k #g ")))) (DEFINE-CONCEPT ( Gv$5 (AND ?t;z " #c#m "))) (DEFINE-CONCEPT ( %G %#%9 %W%l %$ %5 %$ %: (AND ?t;z " %$ %s%A "))) (DEFINE-PCLASS ( %N!< %H ((HAS-AT-LEAST 2A3J ) (HAS-ONE %G %#%9 %W%l %$ %5 %$ %: ) (HAS-ONE Gv$5 ) (HAS-ONE 7Z$5 ) (HAS-ONE %H %i%C %/ %\ !< %k ) (HAS-ONE %- !< %T %C%A ) (HAS-ONE CPU) (HAS-ONE %a %b %j ) (HAS-ONE %] !< %H ) (HAS-ONE %I %C%- %s%0 %Y %$ ) (IS-A %Q%=%3 %s )))) (DEFINE-PCLASS ( %G %9%/ %H %C %W ((HAS-AT-LEAST 2A3J ) (HAS-AT-LEAST CPU) (HAS-ONE %^%6!< %\ !< %I ) (IS-A %Q%=%3 %s )))) (DEFINE-CONCEPT ( MFNL (AND ?t;z (OR " #M#B " " #G #B ")))) (DEFINE-PCLASS (MO ((HAS-AT-LEAST 2A3J ) (HAS-ONE MFNL ) (IS-A <~JU5!4o )))) (DEFINE-CONCEPT ( %5 %$ %: (IS " #A#4 "))) (DEFINE-CONCEPT ( %9 %-%c %s 2DG=%5 %$ %: (IS %5 %$ %: ))) (DEFINE-CONCEPT ( =PNO2DG=%5 %$ %: (IS %5 %$ %: ))) (DEFINE-CONCEPT ( 2rA|EY (AND ?t;z " #d #p #i "))) (DEFINE-CONCEPT ( FI<h@:EY (AND (OR " !\!] " " !^ ") ?t;z " #m#m "))) (DEFINE-CONCEPT ( FI<hB.EY (AND ?t;z " %] %$ %s %H !? IC "))) (DEFINE-CONCEPT ( I.05 %l %Y%k (AND ?t;z " %l %Y%k "))) (DEFINE-CONCEPT ( I=LL;E>e $2 (IS " F)L@%*!< %P!< %l %$ %7!< %H "))) (DEFINE-CONCEPT ( %^%6!< %\ !< %I (OR " #G#I#G#A #B #Y#T#E " " #A#S#U#S#T#e#c "))) (DEFINE-CONCEPT ( %/%m%C%/ (AND ?t;z " #M#H#z "))) (DEFINE-CONCEPT (CPU %a !<%+!< (OR " #P#e #n#t#i#u#m " " #A#M#D!] #K#6 " " #6#x#8#6 "))) (DEFINE-CONCEPT (CPU (AND CPU %a !<%+!< %/%m%C%/ ))) 66

(DEFINE-PCLASS ( %9 %-%c%J ((HAS-AT-LEAST 2A3J ) (HAS-AT-LEAST 2rA|EY ) (HAS-ONE %9 %-%c %s 2DG=%5 %$ %: ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %W %j %s %? ((HAS-AT-LEAST 2A3J ) (HAS-AT-LEAST 2rA|EY ) (HAS-ONE =PNO2DG=%5 %$ %: ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %? %V%l %C %H ((HAS-AT-LEAST %5 %$ %: ) (HAS-ONE I=LL;E>e $2 ) (HAS-AT-LEAST 2A3J ) (HAS-ONE I.05 %l %Y%k ) (HAS-ONE FI<hB.EY ) (HAS-ONE FI<h@:EY ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %Q %=%3 %s ((HAS-AT-LEAST 2A3J ) (IS-A %Q%=%3 %s @=IJ )))) (DEFINE-CONCEPT ( ?t;z (OR " #1 " " #2 " " #3 " " #4 " " #5 " " #6 " " #7 " " #8 " " #9 " " #0 " " 0l " " Fs " " ;0 " " ;M " " 8^ " " O; " " <7 " " H, " " 6e " " == " " I4 " " @i " " K| " " 2/ " " C{ "))) (DEFINE-CONCEPT ( 2A3J (AND ?t;z (OR " 1_ " " !o " " %I %k " " !p ")))) (DEFINE-PCLASS ( <~JU5!4o ((HAS-ONE 2A3J ) (IS-A %Q%=%3 %s @=IJ )))) (DEFINE-PCLASS ( %Q %=%3 %s @=IJ ((HAS-ONE 2A3J )))) Ho83<T#4 $, :n@. $7 $?%* %s %H %m %8 !< ( %* %s %H %m %8 !<$N 3K $N$_$r 8+ $;$? >l9g ) (DEFINE-CONCEPT ( 7A>u (OR " %8 %g %$ %Q%C %I " " %8 %g %$ %9 %F %# %C%/ "))) (DEFINE-CONCEPT ( <h$j9~ $a$k Bg$-$5 (OR " #B #5 " " #A#4 " " #B#4 " " #A#3 "))) (DEFINE-CONCEPT ( IUB0IJ (OR " %b %8%e %i!<%1!< %V %k " " #R#S!]#2#3#2#C%1!< %V %k " " #R#S!]#4#2#2%1!< %V %k " " %W %j %s %?%1!< %V %k " " %$ %s %/%+!< %H %j%C %8 " " @\B3%1!< %V %k "))) (DEFINE-CONCEPT ( 2rA|EY (AND ?t;z " #d #p #i "))) (DEFINE-CONCEPT ( 0u;z %3 %9 %H (OR (AND ?t;z " 1_!?Kg ") (AND ?t;z " Kg!?%+!< %H %j%C %8 ")))) (DEFINE-CONCEPT ( H/?’?t (AND ?t;z " ?’ "))) (DEFINE-CONCEPT ( %$ %s %/%+!< %H %j%C %8 $N CMCJ (IS 2A3J WITH (" %+!< %H %j %C %8 ")))) (DEFINE-CONCEPT ( 0u;zJ}<0 (OR " G.E><L " " %$ %s %/ %8 %’ %C %H " " %P %V %k%8 %’ %C %H " " %l !<%6!< " " >:2Z " " %^ %$%/ %m %I %i %$ " " %I %C %H %$ %s %Q %/ %H "))) (DEFINE-CONCEPT ( %9 %T !< %+ $N M-L5 (IS " %9 %T !< %+ "))) 67

(DEFINE-CONCEPT ( IUB0 %=%U %H (OR " #W#o #r#d " " #E#x#c#e#l " " 0lB@O: " " #L#o #t#u#s #1!] #2!]#3 " OS))) (DEFINE-CONCEPT ( B.EY (AND ?t;z " #b#p#s "))) (DEFINE-CONCEPT (OS (OR " #W#i #n#d#o#w#s#9#5 " " #W#i #n#d#o#w#s#N#T " " #M #a#c#O#S " " #O#S!?#2 " " #O#S!]#9 " " #H#u#m #a#n #6#8#k "))) (DEFINE-CONCEPT ( %" %/ %; %9%9 %T !< %I (AND ?t;z (OR " #n#s " " #m#s ")))) (DEFINE-CONCEPT ( IUB0 %I %i %$ %P (IS " %I %i %$ %P%=%U %H "))) (DEFINE-CONCEPT ( %a %G %# %"$N CMCJ (IS 2A3J WITH (" %a %G %# %" ")))) (DEFINE-CONCEPT (CD-ROM B.EY (AND ?t;z " G\B. "))) (DEFINE-CONCEPT ( %$ %s %?%U%’!< %9 (OR " #S#C#S#I " " #S#C#S#I!]#2 " " #I#D#E " " #R#S!]#2#3#2#C " " #R#S!]#4#2#2 " " %Q%i %l %k " " %7 %j %" %k "))) (DEFINE-CONCEPT (CD-ROM (AND %$ %s %?%U%’!< %9 CD-ROM B.EY ))) (DEFINE-CONCEPT ( FbB" HDD (IS MFNL WITH (OR " #H#D#D " " %O!< %I %G %#%9%/ ")))) (DEFINE-CONCEPT ( FbB" %a %b %j (IS MFNL WITH (" %a %b%j ")))) (DEFINE-CONCEPT ( MFNL (AND ?t;z " #M#B " " #G #B "))) (DEFINE-CONCEPT ( %a !<%+!< (OR " #H#P " " #D#E#C " " #T#O#S#H#I#B#A " " El<G " " #H#I#T#A#C#H#I " " F|N) " " #S#H#A#R#P " " #F#u #j #i #t#s#u " " IY;NDL " " #S#O#N#Y " " #A#p#p#l#e " " #P#I#O#N#E#E#R " " #M#I#T#S#U#B#I#S#H#I " " ;0I) " " #P #a#n#a#s#o#n#i#c " " #E#P#S#O#N " " #N#E#C " " #G#A#T#E#W#A#Y " " #D#E#L#L " " #B#E#L#L " " #C#O#M#P#A#Q " " #a#k#i#a " " #C#A#N#O#N " " #i#i #y#a#m#a " " #N#A#N#A#O "))) (DEFINE-CONCEPT ( %/%m%C%/ (AND ?t;z " #M#H#z "))) (DEFINE-CONCEPT (CPU $N <oN‘ (OR " #6#8#0#4#0 " " #6#8#0#3#0 " " #6#8#0#0#0 " " #P#o#w#e #r#P#C " " #P#e #n#t#i#u#m " " #M#M#X #P#e #n#t#i#u#m " " #P#e #n#t#i#u#m#I#I " " #P#e #n#t#i#u#m #P #r#o " " #i#4#8#6 " " #i#3#8#6 " " #i#2#8#6 "))) (DEFINE-CONCEPT (CPU (AND CPU $N <oN‘ %/%m%C%/ ))) (DEFINE-PCLASS ( %9 %-%c%J ((HAS-AT-LEAST 2A3J ) (HAS-AT-LEAST 2rA|EY ) 68

(HAS-AT-LEAST %$ %s %?%U%’ !< %9 ) (HAS-SOME IUB0IJ ) (HAS-SOME IUB0%=%U %H ) (HAS-AT-LEAST <h$j9~$a$kBg$-$5 ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %8 %g %$ %9 %F %# %C%/ ((HAS-AT-LEAST 2A3J ) (HAS-AT-LEAST 7A>u ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %W %j %s %? ((HAS-AT-LEAST 2A3J ) (HAS-AT-LEAST 0u;zJ}<0 ) (HAS-AT-LEAST %$ %s %/%+!< %H %j%C %8 $N CMCJ ) (HAS-AT-LEAST H/?’?t ) (HAS-ONE 0u;z %3 %9 %H ) (HAS-SOME IUB0IJ ) (HAS-SOME IUB0%=%U %H ) (HAS-ONE %$ %s %?%U%’ !< %9 ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( 2;8; ((HAS-AT-LEAST 2A3J ) (HAS-AT-LEAST 2;<A ) (HAS-AT-LEAST %9 %T !<%+$NM-L5 ) (HAS-ONE ;HMQ%A%C %W ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %b %G %‘ ((HAS-AT-LEAST 2A3J ) (HAS-AT-LEAST B.EY ) (HAS-ONE %$ %s %?%U%’!< %9 ) (HAS-AT-LEAST 5!G= ) (HAS-SOME IUB0%=%U %H ) (HAS-SOME IUB0IJ ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %O!< %I %G %#%9%/ ((HAS-AT-LEAST 2A3J ) (HAS-AT-LEAST %$ %s %?%U%’!< %9 ) (HAS-AT-LEAST MFNL ) (HAS-ONE %" %/ %; %9%9 %T !< %I ) (HAS-ONE Bg$-$5 ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %a %b%j ((HAS-AT-LEAST 2A3J ) (HAS-ONE %" %/%; %9%9 %T !< %I ) (HAS-ONE MFNL ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( 8w<’5$ %G %#%9%/ %I %i %$ %V ((HAS-AT-LEAST 2A3J ) (HAS-AT-LEAST %$ %s %?%U%’!< %9 ) (HAS-AT-LEAST %a %G %# %"$NCMCJ ) (HAS-AT-LEAST IUB0 %I %i %$ %P ) (HAS-SOME HFMQ@- ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %Q %=%3 %s ((HAS-AT-LEAST 2A3J ) (HAS-ONE CPU) (HAS-ONE %a !<%+!< ) (HAS-ONE FbB" %a %b %j ) (HAS-ONE FbB" HDD) (HAS-ONE CD-ROM) (HAS-ONE %$ %s %?%U%’ !< %9 ) (HAS-SOME IUB0%=%U %H ) (IS-A %Q%=%3 %s @=IJ )))) (DEFINE-CONCEPT 69

( ?t;z (OR " #1 " " #2 " " #3 " " #4 " " #5 " " #6 " " #7 " " #8 " " #9 " " #0 " " 0l " " Fs " " ;0 " " ;M " " 8^ " " O; " " <7 " " H, " " 6e " " == " " I4 " " @i " " K| " " 2/ " " C{ "))) (DEFINE-CONCEPT ( 2A3J (AND ?t;z (OR " 1_ " " !o " " %I %k " " !p ")))) (DEFINE-PCLASS ( <~JU5!4o ((HAS-ONE 2A3J ) (IS-A %Q%=%3 %s @=IJ )))) (DEFINE-PCLASS ( %Q %=%3 %s @=IJ ((HAS-ONE 2A3J )))) Ho83<T#4 $N%* %s %H %m %8 !< ( B><T $N%* %s %H %m %8 !<$r 8+ $;$? 8e ) (DEFINE-CONCEPT (ISA (AND " #I#S#A " " #x " ?t;z ))) (DEFINE-CONCEPT (PCI %9%m%C %H $N 6u$-?t (AND " #P#C#I " " #x " ?t;z ))) (DEFINE-CONCEPT ( %I %C %H%T %C%A (AND ?t;z " #m#m "))) (DEFINE-CONCEPT ( ?bD>?eJ?<~GH?t (AND ?t;z (OR " #H#z " " #k#H#z ")))) (DEFINE-CONCEPT ( 2hLL%5 %$ %: (AND ?t;z " %$ %s%A "))) (DEFINE-PCLASS ( %G %#%9 %W%l %$ ((HAS-AT-LEAST 2A3J ) (HAS-ONE %a !<%+!< ) (HAS-ONE 2hLL%5 %$ %: ) (HAS-ONE ?bD>?eJ?<~GH?t ) (HAS-ONE %I %C %H%T %C%A ) (IS-A <~JU5!4o )))) (DEFINE-CONCEPT ( ;#1FKg?t (AND ?t;z " Kg "))) (DEFINE-PCLASS ( %G%8 %?%k %+ %a %i ((HAS-AT-LEAST 2A3J ) (HAS-ONE ;#1FKg?t ) (HAS-ONE 2rA|EY ) (IS-A <~JU5!4o )))) (DEFINE-CONCEPT ( %Q %=%3 %s 7ABV (OR " %G %9%/ %H %C %W " " %N!< %H " " %?%o!< "))) (DEFINE-CONCEPT (VRAM (IS MFNL WITH (" #V#R#A#M ")))) (DEFINE-CONCEPT ( 7A>u (OR " %8 %g %$ %Q%C %I " " %8 %g %$ %9 %F %# %C%/ "))) (DEFINE-CONCEPT ( <h$j9~ $a$k Bg$-$5 (OR " #B #5 " " #A#4 " " #B#4 " " #A#3 "))) (DEFINE-CONCEPT ( IUB0IJ (OR " %b %8%e %i!<%1!< %V %k " " #R#S!]#2#3#2#C%1!< %V %k " " #R#S!]#4#2#2%1!< %V %k " " %W %j %s %?%1!< %V %k " " %$ %s %/%+!< %H %j%C %8 " " @\B3%1!< %V %k "))) (DEFINE-CONCEPT ( 2rA|EY (AND ?t;z (OR " #d #p#i " " %T %/%; %k ")))) (DEFINE-CONCEPT ( 0u;z %3 %9 %H (OR (AND ?t;z " 1_!?Kg ") (AND ?t;z " Kg!?%+!< %H %j%C %8 ")))) (DEFINE-CONCEPT ( H/?’?t (AND ?t;z " ?’ "))) (DEFINE-CONCEPT ( %$ %s %/%+!< %H %j%C %8 $N CMCJ (IS 2A3J WITH (" %+!< %H %j %C %8 ")))) (DEFINE-CONCEPT ( 0u;zJ}<0 (OR " G.E><L " " %$ %s %/ %8 %’ %C %H " " %P %V %k%8 %’ %C %H " " %l !<%6!< " 70

" >:2Z " " %^ %$%/ %m %I %i %$ " " %I %C %H %$ %s %Q %/ %H "))) (DEFINE-CONCEPT ( %9 %T !< %+ $N M-L5 (IS " %9 %T !< %+ "))) (DEFINE-CONCEPT ( IUB0 %=%U %H (OR " #W#o #r#d " " #E#x#c#e#l " " 0lB@O: " " #L#o #t#u#s #1!] #2!]#3 " OS))) (DEFINE-CONCEPT ( B.EY (AND ?t;z " #b#p#s "))) (DEFINE-CONCEPT (OS (OR " #W#i #n#d#o#w#s#9#5 " " #W#i #n#d#o#w#s#N#T " " #M #a#c#O#S " " #O#S!?#2 " " #O#S!]#9 " " #H#u#m #a#n #6#8#k "))) (DEFINE-CONCEPT ( %" %/ %; %9%9 %T !< %I (AND ?t;z (OR " #n#s " " #m#s ")))) (DEFINE-CONCEPT ( IUB0 %I %i %$ %P (IS " %I %i %$ %P%=%U %H "))) (DEFINE-CONCEPT ( %a %G %# %"$N CMCJ (IS 2A3J WITH (" %a %G %# %" ")))) (DEFINE-CONCEPT (CD-ROM B.EY (AND ?t;z " G\B. "))) (DEFINE-CONCEPT ( %$ %s %?%U%’!< %9 (OR " #S#C#S#I " " #S#C#S#I!]#2 " " #I#D#E " " #R#S!]#2#3#2#C " " #R#S!]#4#2#2 " " %Q%i %l %k " " %7 %j %" %k "))) (DEFINE-CONCEPT (CD-ROM (AND %$ %s %?%U%’!< %9 CD-ROM B.EY ))) (DEFINE-CONCEPT ( FbB" HDD (IS MFNL WITH (OR " #H#D#D " " %O!< %I %G %#%9%/ ")))) (DEFINE-CONCEPT ( FbB" %a %b %j (IS MFNL WITH (" %a %b%j ")))) (DEFINE-CONCEPT ( MFNL (AND ?t;z " #M#B " " #G #B "))) (DEFINE-CONCEPT ( %a !<%+!< (OR " #H#P " " #D#E#C " " #T#O#S#H#I#B#A " " El<G " " #H#I#T#A#C#H#I " " F|N) " " #S#H#A#R#P " " #F#u #j #i #t#s#u " " IY;NDL " " #S#O#N#Y " " #A#p#p#l#e " " #P#I#O#N#E#E#R " " #M#I#T#S#U#B#I#S#H#I " " ;0I) " " #P #a#n#a#s#o#n#i#c " " #E#P#S#O#N " " #N#E#C " " #G#A#T#E#W#A#Y " " #D#E#L#L " " #B#E#L#L " " #C#O#M#P#A#Q " " #a#k#i#a " " #C#A#N#O#N " " #i#i #y#a#m#a " " #N#A#N#A#O "))) (DEFINE-CONCEPT ( %/%m%C%/ (AND ?t;z " #M#H#z "))) (DEFINE-CONCEPT (CPU $N <oN‘ (OR " #6#8#0#4#0 " " #6#8#0#3#0 " " #6#8#0#0#0 " " #P#o#w#e #r#P#C " " #P#e #n#t#i#u#m " " #M#M#X #P#e #n#t#i#u#m " " #P#e #n#t#i#u#m#I#I " " #P#e #n#t#i#u#m #P #r#o " " #i#4#8#6 " " #i#3#8#6 " " #i#2#8#6 "))) (DEFINE-CONCEPT (CPU (AND CPU $N <oN‘ %/%m%C%/ ))) (DEFINE-PCLASS 71

( %9 %-%c%J ((HAS-AT-LEAST 2A3J ) (HAS-AT-LEAST 2rA|EY ) (HAS-AT-LEAST %$ %s %?%U%’ !< %9 ) (HAS-SOME IUB0IJ ) (HAS-SOME IUB0%=%U %H ) (HAS-AT-LEAST <h$j9~$a$kBg$-$5 ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %8 %g %$ %9 %F %# %C%/ ((HAS-AT-LEAST 2A3J ) (HAS-AT-LEAST 7A>u ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %W %j %s %? ((HAS-AT-LEAST 2A3J ) (HAS-AT-LEAST 0u;zJ}<0 ) (HAS-AT-LEAST %$ %s %/%+!< %H %j%C %8 $N CMCJ ) (HAS-AT-LEAST H/?’?t ) (HAS-ONE 0u;z %3 %9 %H ) (HAS-SOME IUB0IJ ) (HAS-SOME IUB0%=%U %H ) (HAS-ONE %$ %s %?%U%’ !< %9 ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( 2;8; ((HAS-AT-LEAST 2A3J ) (HAS-AT-LEAST 2;<A ) (HAS-AT-LEAST %9 %T !<%+$NM-L5 ) (HAS-ONE ;HMQ%A%C %W ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %b %G %‘ ((HAS-AT-LEAST 2A3J ) (HAS-AT-LEAST B.EY ) (HAS-ONE %$ %s %?%U%’!< %9 ) (HAS-AT-LEAST 5!G= ) (HAS-SOME IUB0%=%U %H ) (HAS-SOME IUB0IJ ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %O!< %I %G %#%9%/ ((HAS-AT-LEAST 2A3J ) (HAS-AT-LEAST %$ %s %?%U%’!< %9 ) (HAS-AT-LEAST MFNL ) (HAS-ONE %" %/ %; %9%9 %T !< %I ) (HAS-ONE Bg$-$5 ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %a %b%j ((HAS-AT-LEAST 2A3J ) (HAS-ONE %" %/%; %9%9 %T !< %I ) (HAS-ONE MFNL ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( 8w<’5$ %G %#%9%/ %I %i %$ %V ((HAS-AT-LEAST 2A3J ) (HAS-AT-LEAST %$ %s %?%U%’!< %9 ) (HAS-AT-LEAST %a %G %# %"$NCMCJ ) (HAS-AT-LEAST IUB0 %I %i %$ %P ) (HAS-SOME HFMQ@- ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %Q %=%3 %s ((HAS-AT-LEAST 2A3J ) (HAS-ONE CPU) (HAS-ONE %a !<%+!< ) (HAS-ONE FbB" %a %b %j ) (HAS-ONE FbB" HDD) (HAS-ONE CD-ROM) (HAS-ONE %$ %s %?%U%’ !< %9 ) (HAS-SOME IUB0%=%U %H ) (HAS-ONE VRAM) 72

(HAS-ONE %Q%=%3 %s 7ABV ) (HAS-ONE PCI %9%m%C %H $N 6u$-?t ) (HAS-ONE ISA) (IS-A %Q%=%3 %s @=IJ )))) (DEFINE-CONCEPT ( ?t;z (OR " #1 " " #2 " " #3 " " #4 " " #5 " " #6 " " #7 " " #8 " " #9 " " #0 " " 0l " " Fs " " ;0 " " ;M " " 8^ " " O; " " <7 " " H, " " 6e " " == " " I4 " " @i " " K| " " 2/ " " C{ "))) (DEFINE-CONCEPT ( 2A3J (AND ?t;z (OR " 1_ " " !o " " %I %k " " !p ")))) (DEFINE-PCLASS ( <~JU5!4o ((HAS-ONE 2A3J ) (IS-A %Q%=%3 %s @=IJ )))) (DEFINE-PCLASS ( %Q %=%3 %s @=IJ ((HAS-ONE 2A3J )))) Ho83<T #5 $, :n@. $7 $?%* %s %H %m %8 !< ( %* %s %H %m %8 !<$N 3K $N$_$r 8+ $;$? >l9g ) (DEFINE-CONCEPT ( 2rA|EY (AND ?t;z " #d #p #i "))) (DEFINE-CONCEPT ( 0u;zJ}<0 (OR " %$ %s %/ %8 %’ %C %H " " %^ %$ %/ %m %I %i %$ "))) (DEFINE-PCLASS ( %W %j %s %?!< ((HAS-ONE 0u;zJ}<0 ) (HAS-ONE 2rA|EY ) (IS-A <~JU5!4o )))) (DEFINE-CONCEPT ( DL?.B.EY (AND ?t;z " #k#b#p#s "))) (DEFINE-PCLASS ( %b %G %‘ ((HAS-ONE DL?.B.EY ) (HAS-ONE %a !<%+!< ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %a %b%j ((HAS-AT-LEAST 2A3J ) (HAS-ONE MFNL ) (IS-A <~JU5!4o )))) (DEFINE-CONCEPT ( F~NO7OE} (AND ?t;z " 7OE} "))) (DEFINE-CONCEPT ( %a !<%+!< (OR " #A#p#p#l#e " " #a#k#i#a " " #N#E#C " " #S#O#N#Y " " #I#B#M " " #F#u #j #i #t#s#u " " IY;NDL " " #N#A#N#A#O " " %5 %s EE;R " " #R#O#B#O#T#I#C#S "))) (DEFINE-PCLASS ( %b%K%? ((HAS-AT-LEAST 2A3J ) (HAS-ONE 2hLL$N%5 %$ %: ) (HAS-ONE I=<(NN0h ) (HAS-ONE %a !<%+!< ) (HAS-ONE F~NO7OE} ) (IS-A <~JU5!4o )))) (DEFINE-CONCEPT ( >CHqEENO (AND ?t;z (OR " #w " " #W ")))) (DEFINE-CONCEPT ( %A%C %W %; %C %H (IS " #4#4#0#T #X "))) (DEFINE-CONCEPT (PCI %9%m%C %H $N 6u$-?t (AND " #P#C#I " " #x " ?t;z ))) (DEFINE-CONCEPT ( %-!< %T %C%A (AND ?t;z " #m#m "))) (DEFINE-CONCEPT (CD-ROM %I %i %$ %V (AND ?t;z " G\B. "))) (DEFINE-CONCEPT ( %P%C%F %j!< (AND ?t;z " ;~4V "))) (DEFINE-CONCEPT ( =E$5 (AND ?t;z " #k #g "))) (DEFINE-CONCEPT ( %M%C %H %o!< %/ %$ %s %?%U%’!< %9 (IS " #1#0#B#A#S#E!]#T "))) (DEFINE-CONCEPT ( I=<(J}<0 (IS " #T #F#T "))) (DEFINE-CONCEPT (VRAM (AND ?t;z " #M#B "))) 73

(DEFINE-CONCEPT ( %A%C %W (IS " ITL@ "))) (DEFINE-CONCEPT ( %S%G %* %\ !< %I (AND %A %C %W VRAM))) (DEFINE-CONCEPT ( I=<(NN0h (AND ?t;z " #x " ?t;z " %I %C %H "))) (DEFINE-CONCEPT ( 2hLL $N%5 %$ %: (AND ?t;z (OR " %$ %s%A " " #i #n#c#h ")))) (DEFINE-CONCEPT ( 2hLL (AND 2hLL$N%5 %$ %: I=<(NN0h I=<(J}<0 ))) (DEFINE-PCLASS ( %N!< %H ((HAS-AT-LEAST 2A3J ) (HAS-ONE CPU) (HAS-ONE %O!< %I %G %#%9 %/ ) (HAS-ONE 2hLL ) (HAS-ONE %S %G %* %\ !< %I ) (HAS-ONE %M %C %H %o !< %/ %$ %s %?%U%’!< %9 ) (HAS-ONE =E$5 ) (HAS-ONE %P %C%F %j!< ) (HAS-ONE CD-ROM %I %i %$ %V ) (HAS-ONE %- !< %T %C%A ) (HAS-ONE %a !<%+!< ) (IS-A %Q%=%3 %s )))) (DEFINE-PCLASS ( %G %9%/ %H %C %W ((HAS-AT-LEAST 2A3J ) (HAS-ONE CPU) (HAS-ONE %O!< %I %G %#%9%/ ) (HAS-ONE %S%G %* %\ !< %I ) (HAS-ONE %M %C %H %o !< %/ %$ %s %?%U%’!< %9 ) (HAS-ONE CD-ROM %I %i %$ %V ) (HAS-ONE PCI %9%m%C %H $N 6u$-?t ) (HAS-ONE %A %C %W %; %C %H ) (HAS-ONE >CHqEENO ) (HAS-ONE %a !<%+!< ) (IS-A %Q%=%3 %s )))) (DEFINE-CONCEPT ( MFNL (AND ?t;z (OR " #M#B " " #G #B ")))) (DEFINE-CONCEPT ( %$ %s %?%U%’!< %9 (OR " #S#C#S#I " " #I#D#E "))) (DEFINE-CONCEPT ( %O!< %I %G %#%9%/ (AND %$ %s %?%U%’!< %9 MFNL ))) (DEFINE-CONCEPT ( %/%m%C%/?t (AND ?t;z " #M#H#z "))) (DEFINE-CONCEPT (CPU <oN‘ (OR " #P#o#w#e #r#P#C#7#5#0 " " #P#o#w#e #r#P#C#6#0 #4#e " " #A#M#D!] #K #6 " " #P #e #n#t#i #u#m#I#I "))) (DEFINE-CONCEPT (CPU (AND CPU <oN‘ %/%m%C%/?t ))) (DEFINE-PCLASS ( %Q %=%3 %s ((HAS-AT-LEAST 2A3J ) (IS-A %Q%=%3 %s @=IJ )))) (DEFINE-CONCEPT ( ?t;z (OR " #1 " " #2 " " #3 " " #4 " " #5 " " #6 " " #7 " " #8 " " #9 " " #0 " " 0l " " Fs " " ;0 " " ;M " " 8^ " " O; " " <7 " " H, " " 6e " " == " " I4 " " @i " " K| " " 2/ " " C{ "))) (DEFINE-CONCEPT ( 2A3J (AND ?t;z (OR " 1_ " " !o " " %I %k " " !p ")))) (DEFINE-PCLASS ( <~JU5!4o ((HAS-ONE 2A3J ) (IS-A %Q%=%3 %s @=IJ )))) (DEFINE-PCLASS ( %Q %=%3 %s @=IJ ((HAS-ONE 2A3J )))) Ho83<T #5 $, :n@. $7 $?%* %s %H %m %8 !< ( B><T $N%* %s %H %m %8 !<$r 8+ $;$? 8e ) (DEFINE-CONCEPT ( %M%C %H %o!< %/ (OR " #T#C#P!?#I#P " " #A#p#p#l#e#T #a#l#k " " %^ %$%/ %m%=%U %H %M %C %H %o !< %/ "))) 74

(DEFINE-CONCEPT ( 5-21MFNL (AND ?t;z (OR " #M#B " " #G #B ")))) (DEFINE-CONCEPT ( %U%)!< %^%C %H (OR " #M#O " " #P#D " " #Z#i#p " " #D#V#D!]#R#A#M "))) (DEFINE-PCLASS ( 30IU $1 $N 5-21G^BN ((HAS-AT-LEAST 2A3J ) (HAS-ONE %U %)!<%^%C %H ) (HAS-ONE 5-21MFNL ) (HAS-ONE F~=PNOB.EY ) (HAS-ONE %$ %s %?%U%’!< %9 ) (IS-A <~JU5!4o )))) (DEFINE-CONCEPT ( BP1~5!<o (OR " #D#O#S!?#V " " #P#C!]#9#8 " " #P#C#9#8 " " #M #a#c " " #M #a#c#h#i#n#t#o#s#h " " #W#i #n#d#o#w#s " " #W#i #n#9#5 " " #W#i #n#N#T "))) (DEFINE-CONCEPT ( %i %s%K%s %0 %3 %9 %H (AND ?t;z " 1_!?Kg "))) (DEFINE-CONCEPT ( %P %s %I %k %=%U %H (IS " #O#C#R %=%U %H "))) (DEFINE-CONCEPT ( ?’J,2rG= (OR " #R #G #B#8#b #i#t " " #R #G #B#1#0#b #i#t "))) (DEFINE-PCLASS ( %9 %-%c%J ((HAS-AT-LEAST 2A3J ) (HAS-SOME BP1~5!<o ) (HAS-ONE 2rA|EY ) (HAS-ONE ?’J,2rG= ) (HAS-SOME %P%s %I %k %=%U %H ) (IS-A <~JU5!4o )))) (DEFINE-CONCEPT ( BP1~ OS (OR " #W#i #n#d#o#w#s#9#5 " " #W#i #n#d#o#w#s#N#T #4 !% #0 " " #W#i #n#d#o#w#s#N#T #3 !% #5 " " #M #a#c#O#S " " #S#o#l #a#r#i#s " " #S#u #n#O#S " " #O#S!?#2 " " #F #r#e#e #B#S#D " " #L#i#N#U#X " " #M #K#L#i#N#U#X " " #B#e#O#S "))) (DEFINE-CONCEPT ( 2rA|EY (AND ?t;z " #d #p #i "))) (DEFINE-CONCEPT ( 0u;zJ}<0 (OR " %$ %s %/ %8 %’ %C %H " " %^ %$ %/ %m %I %i %$ " " %l !<%6!< "))) (DEFINE-PCLASS ( %W %j %s %?!< ((HAS-ONE 0u;zJ}<0 ) (HAS-ONE 2rA|EY ) (HAS-ONE %i %s %K %s %0 %3 %9 %H ) (HAS-SOME BP1~5!<o ) (HAS-ONE %M %C %H %o !< %/ ) (IS-A <~JU5!4o )))) (DEFINE-CONCEPT ( DL?.B.EY (AND ?t;z " #k#b#p#s "))) (DEFINE-PCLASS ( %b %G %‘ ((HAS-ONE DL?.B.EY ) (HAS-ONE %a !<%+!< ) (HAS-SOME BP1~5!<o ) (IS-A <~JU5!4o )))) (DEFINE-PCLASS ( %a %b%j ((HAS-AT-LEAST 2A3J ) (HAS-ONE MFNL ) (HAS-SOME BP1~5!<o ) (IS-A <~JU5!4o )))) (DEFINE-CONCEPT ( F~NO7OE} (AND ?t;z " 7OE} "))) 75

(DEFINE-CONCEPT ( %a !<%+!< (OR " #A#p#p#l#e " " #a#k#i#a " " #N#E#C " " #S#O#N#Y " " #I#B#M " " #F#u #j #i #t#s#u " " IY;NDL " " #N#A#N#A#O " " %5 %s EE;R " " #R#O#B#O#T#I#C#S "))) (DEFINE-PCLASS ( %b%K%? ((HAS-AT-LEAST 2A3J ) (HAS-ONE 2hLL$N%5 %$ %: ) (HAS-ONE I=<(NN0h ) (HAS-ONE %a !<%+!< ) (HAS-ONE F~NO7OE} ) (HAS-SOME BP1~5!<o ) (IS-A <~JU5!4o )))) (DEFINE-CONCEPT ( >CHqEENO (AND ?t;z (OR " #w " " #W ")))) (DEFINE-CONCEPT ( %A%C %W %; %C %H (IS " #4#4#0#T #X "))) (DEFINE-CONCEPT (PCI %9%m%C %H $N 6u$-?t (AND " #P#C#I " " #x " ?t;z ))) (DEFINE-CONCEPT ( %-!< %T %C%A (AND ?t;z " #m#m "))) (DEFINE-CONCEPT (CD-ROM %I %i %$ %V (AND ?t;z " G\B. "))) (DEFINE-CONCEPT ( %P%C%F %j!< (AND ?t;z " ;~4V "))) (DEFINE-CONCEPT ( =E$5 (AND ?t;z " #k #g "))) (DEFINE-CONCEPT ( %M%C %H %o!< %/ %$ %s %?%U%’!< %9 (IS " #1#0#B#A#S#E!]#T "))) (DEFINE-CONCEPT ( I=<(J}<0 (IS " #T #F#T "))) (DEFINE-CONCEPT (VRAM (AND ?t;z " #M#B "))) (DEFINE-CONCEPT ( %A%C %W (IS " ITL@ "))) (DEFINE-CONCEPT ( %S%G %* %\ !< %I (AND %A %C %W VRAM))) (DEFINE-CONCEPT ( I=<(NN0h (AND ?t;z " #x " ?t;z " %I %C %H "))) (DEFINE-CONCEPT ( 2hLL $N%5 %$ %: (AND ?t;z (OR " %$ %s%A " " #i #n#c#h ")))) (DEFINE-CONCEPT ( 2hLL (AND 2hLL$N%5 %$ %: I=<(NN0h I=<(J}<0 ))) (DEFINE-PCLASS ( %N!< %H ((HAS-AT-LEAST 2A3J ) (HAS-ONE CPU) (HAS-ONE %O!< %I %G %#%9 %/ ) (HAS-ONE 2hLL ) (HAS-ONE %S %G %* %\ !< %I ) (HAS-ONE %M %C %H %o !< %/ %$ %s %?%U%’!< %9 ) (HAS-ONE =E$5 ) (HAS-ONE %P %C%F %j!< ) (HAS-ONE CD-ROM %I %i %$ %V ) (HAS-ONE %- !< %T %C%A ) (HAS-ONE %a !<%+!< ) (HAS-ONE BP1~ OS) (HAS-SOME PC %+!< %I $N %9%m%C %H ) (IS-A %Q%=%3 %s )))) (DEFINE-PCLASS ( %G %9%/ %H %C %W ((HAS-AT-LEAST 2A3J ) (HAS-ONE CPU) (HAS-ONE %O!< %I %G %#%9%/ ) (HAS-ONE %S%G %* %\ !< %I ) (HAS-ONE %M %C %H %o !< %/ %$ %s %?%U%’!< %9 ) (HAS-ONE CD-ROM %I %i %$ %V ) (HAS-ONE PCI %9%m%C %H $N 6u$-?t ) (HAS-ONE %A %C %W %; %C %H ) (HAS-ONE >CHqEENO ) (HAS-ONE %a !<%+!< ) (HAS-ONE BP1~ OS) (IS-A %Q%=%3 %s )))) (DEFINE-CONCEPT ( MFNL (AND ?t;z (OR " #M#B " " #G #B ")))) (DEFINE-CONCEPT ( %$ %s %?%U%’!< %9 (OR " #S#C#S#I " " #I#D#E " " %7 %j %"%k "))) 76

(DEFINE-CONCEPT ( %O!< %I %G %#%9%/ (AND %$ %s %?%U%’!< %9 MFNL ))) (DEFINE-CONCEPT ( %/%m%C%/?t (AND ?t;z " #M#H#z "))) (DEFINE-CONCEPT (CPU <oN‘ (OR " #P#o#w#e #r#P#C#7#5#0 " " #P#o#w#e #r#P#C#6#0 #4#e " " #A#M#D!] #K #6 " " #P #e #n#t#i #u#m#I#I "))) (DEFINE-CONCEPT (CPU (AND CPU <oN‘ %/%m%C%/?t ))) (DEFINE-PCLASS ( %Q %=%3 %s ((HAS-AT-LEAST 2A3J ) (IS-A %Q%=%3 %s @=IJ )))) (DEFINE-CONCEPT ( ?t;z (OR " #1 " " #2 " " #3 " " #4 " " #5 " " #6 " " #7 " " #8 " " #9 " " #0 " " 0l " " Fs " " ;0 " " ;M " " 8^ " " O; " " <7 " " H, " " 6e " " == " " I4 " " @i " " K| " " 2/ " " C{ "))) (DEFINE-CONCEPT ( 2A3J (AND ?t;z (OR " 1_ " " !o " " %I %k " " !p ")))) (DEFINE-PCLASS ( <~JU5!4o ((HAS-ONE 2A3J ) (IS-A %Q%=%3 %s @=IJ )))) (DEFINE-PCLASS ( %Q %=%3 %s @=IJ ((HAS-ONE 2A3J )))) 77