PCI %P%9 %7%_%e%l!<%7%g%s4D6- 1J8+ 9/0l 1 1997/03/14 (Revision: 1.3) 1 NTT >pJsDL?.8&5f=j (nagami@isl.n tt.co.jp, tel:0468-59-3599)

N T T O PCI %P%9 %7%_%e%l!<%7%g%s4D6- Revision: 1.3 99?7MzNr Revision: 1.2 =iHG Revision: 1.3 1. 5, Dj 2] Bj $N ;E MM JQ 99 (Revision 1.4 ! Revision 1.5) $K $H $b $J $$ , %7 %_%e %l!< %7%g %s %m %0 ( %j %9 %H C.1, C.2, C.3) $,<c43JQ$o$C$? . Cop yrigh t c 1996 NTT 1

N T T O PCI %P%9 %7%_%e%l!<%7%g%s4D6- Revision: 1.3 L\<! 1 35MW 3 2 3F%7%_%e%l!<%7%g%s4D6- 4 2.1 system0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 2.1.1 %7%_%e%l!<%7%g%s!&%m%0$N8+J} . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 2.2 system1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 2.2.1 %7%_%e%l!<%7%g%s!&%m%0$N8+J} . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 2.3 system2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 2.3.1 %7%_%e%l!<%7%g%s!&%m%0$N8+J} . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 3 NcBj%W%m%0%i%‘ 8 3.1 fact.asm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 3.1.1 %W%m%0%i%‘$N=*N;$HF0:n3NG’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 A %7%_%e%l!<%7%g%s4D6-$N%U%!%$%k9=@. 10 B ?^ 11 C %j%9%H 17 C.1 system0 $N%7%_%e%l!<%7%g%s!&%m%0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 C.2 system1 $N%7%_%e%l!<%7%g%s!&%m%0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 C.3 system2 $N%7%_%e%l!<%7%g%s!&%m%0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 C.4 NcBj%W%m%0%i%‘ fact.asm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 2

N T T O PCI %P%9 %7%_%e%l!<%7%g%s4D6- Revision: 1.3 $O$8$a$K $3 $N ;q NA $O , ASIC %G %6 %$ %s %3 %s %F %9 %H 5, Dj 2] Bj $G $" $k , !V PCI %P %9 %$ %s %?!< %U%’!< %9!W $r @_ 7W $9 $k >e $G , @_7W2sO) $NF0:n$r SECONDS $G%7%_%e%l!< %7%g%s$9$k :]$KMxMQ $G$-$k%7 %_%e%l!<%7%g%s4D 6-$K$D$$ $F@bL@$9 $k $b$N$G$9 . 0J9_$G$O , $3$N4D6-$r PCI 4D6-$H8F$S$^$9 . 1 35MW 5,Dj 2] Bj $N !V PCI %P %9 %$ %s%?!< %U%’!< %9!W $G $O , PCI $N ?. 9f%W %m %H %3 %k $r<B Au $7 $F $b $i $&$3 $H $, %a %$ %s$H $J$j$^ $9 . PCI $H$O %P%9 , $9$J$o $A%G!< %?E> AwO)$N 5,3J $G$9 $+$i , @_ 7W$N CJ3, $G2sO) $r7+ $jJV $7%G%P%C %0$9 $k :]$K$O ( $"$k$$ $O%3%s%F%9 %H$N1~Jg:nIJ $NF0:n3NG’ $r$9$k$?$a $K$O ), @_7W$7 $?2sO)$G@5 $7$/%G!<%?E>Aw $,9T$J $($k$3$H$r3NG’ $9$k$?$a$N%7%_%e %l!<%7%g%s4D6-$,IT 2D7g$G$9 . $3$l$rF’$^$($F , PCI 4D6-$O<!$N %7%_%e%l!< %7%g%sMWAG$rDs6!$7$^$9 . %^%$ %/%m!& %W%m %;%C%5 DLX 7W;; 5!%7 %9 %F%‘ $N%[ %9%H CPU $H $J$k %^%$ %/%m!& %W%m %;%C%5 $H$7 $F , J88% [2] $J$I$GCN$i$l$k DLX ( %G%i%C%/%9 ) $K=‘5r$7$?%W%m%;%C%5$N%7%_%e%l!<%7%g%s2sO)$rMQ0U$7$^$7$? . %b%8%e!< %k3, AX $O ?^ 1 $N $h $&$K $J$C $F $$ $^$9 . $J$* , <B Au$5 $l $F $$ $k L?Na %;%C %H $K $D$$ $F $O , ;q NA [3] $r ;2 >H $7 $F 2<$5 $$ . DLX $O 5 CJ %Q%$%W %i%$%s $N%m!<%I / %9 %H%"7? RISC %W%m %;%C%5$G $9 . MQ 0U$7$? 2sO)$G $O , J, 4tL?Na , %m!< %IL?Na $,$H $b$K CY1d L?Na$H $J$C$F $$$^ $9 . $9 $J$o$A , %8%c%s %WL?Na , J,4t L?Na$N D>8e $KCY 1d%9 %m%C%H$, 1 L?Na I,MW $G $"$j , $^ $?%m!< %I L? Na ( lb, lbu, lh, lhu, lw ) $N%G %9 %F%# %M!<%7%g %s!& %l%8 %9 %?$O , D> 8e$N L? Na $G ;2>H$9$k$3$H$O$G$-$: , 1 L?Na$NCY1d%9%m%C%H$,I,MW$G$9 . DLX MQFbIt%-%c%C%7%e DLX MQ$NFbIt%-%c%C%7%e2sO)$H$7$F<!$N$h$&$J;EMM$N%-%c%C%7%e2sO)$rMQ0U$7$^ $7$? . � L?Na!&%G!<%?:.9g%-%c%C%7%e � MFNL : 4 w ords / line, � 16 line (total 256 b ytes) � %^%C%WJ}<0 : direct map � =q$-9~$_ : write through, no write allo cate $3$N%-%c%C%7%e2sO)$H , DLX $rAH$_9g$o$;$F , ?^ 2 $N$h$&$J%-%c%C%7%eFbB" DLX $rMQ0U$7$^$7$? . 7W;; 5!%7 %9 %F%‘ system0 %-%c%C %7%e $r;} $?$J $$%W %m %;%C%5 , Fs4p $N%a %b %j , $* $h$S I/O Au CV$r 7k 9g$7 $?7W ;;5! %7%9 %F %‘$G $9 . $3$N %7%9 %F %‘$O , 2s O) 5,LO $,>. $5 $/ , $+$D DLX %W %m%0 %i %‘$N <B9T %7 %_%e%l!< %7%g %s$K $+ $+$k%/%m%C%/?t$b:G$b>.$5$$$?$a , DLX %W%m%0%i%‘<+BN$N%G%P%C%0$KMxMQ$9$k$HJXMx$G$9 . 7W;; 5!%7 %9 %F%‘ system1 Fb It %-%c%C%7%e $r;} $D%W %m %;%C%5 $H , Fs 4p$N %a %b%j , $*$h $S I/O AuCV $r 7k9g $7$? 7W;;5! %7%9 %F%‘ $G$9 . 7k9g%P %9$O PCI $G $O$" $j$^$; $s$, , PCI $,Dj $a$k %3%s %U%#%.%e%l!< %7%g%s!& %l%8 %9%? $rFs4p ( %W%m%;%C%5MQ$H , JRJ}$N%a%b%jMQ ) $H , %3%s%U%#%.%e%l!<%7%g%s!&%a%+%K%:%‘ 1 $r07$&%V%j%C%82sO)$, MQ0U$5 $l$F$$$k $?$a , DLX %W%m%0 %i%‘Fb $G%3%s %U%#%.%e%l!<%7%g %s!&%a%+ %K%:%‘ 1 $K4p$E$$ $F3F%l %8%9%? $r A‘:n$9$k$3$H$,$G$-$^$9 . 7W;; 5!%7 %9 %F%‘ system2 Fb It %-%c%C%7%e $r;} $D%W %m %;%C%5 $H , Fs 4p$N %a %b%j , $*$h $S I/O AuCV $r 7k9g $7$? 7W;;5!%7%9%F%‘$G$9 . %W%m%;%C%5$H , JRJ}$N%a%b%j$O PCI %P%9%$%s%?%U%’!<%92sO)$K$h$j , PCI %P%97PM3$G@\ B3$5 $l$F $$ $^$9 . $^$? , system1 $G =R$Y $? %V%j%C %8 2sO) $b , PCI %P%9 %$%s %? %U%’!<%9 2s O)$K $h$C$F PCI %P %9 $K@\ B3$5 $l$F $*$j , %3 %s%U%# %.%e%l!< %7%g%s!& %a%+ %K%: %‘ 1 $K4p $E$$ $F PCI %P%9 >e$N %3%s %U%#%.%e %l!<%7%g %s!&%5%$%/%k$N%$%K%7%(!<%?F0:n$r;J$j$^$9 . %3%s%F%9%H $N1~Jg:nIJ $NF0:n3N G’$G$O , %W %m%;%C%5$H , JRJ}$N%a%b %j$r PCI %P%9$K @\B3$9$k PCI %P %9%$%s %?%U%’!<%92sO) ( %b%8%e!<%kL> PCI , %=!<%9%U%!%$%k PCI.sfl , %$%s%9%?%s%9L> DPCI, UPCI ) $r , @_7W2sO)$G CV$- 49 $( $F %7 %_%e %l!< %7%g %s$r 9T $J $$ $^ $9 . %V %j%C %8 2s O) MQ $N PCI %P %9 %$ %s %? %U%’!< %92s O) ( %b %8%e!< %k L> PCIb , %=!< %9%U%! %$%k PCIb.sfl , %$%s %9%?%s %9L> BPCI ) $K $D$$$F $O , @_7W2s O)$, %3%s%U%# %.%e%l!<%7%g %s!& %5%$%/ %k$N%$ %K%7%(!< %?F0:n $r%5%]!< %H$7$F $$$k>l 9g$OCV $-49$( $k$3$H $,$G$- $^$9$, , 2]Bj$H $7$F6/ @)$O$7 $^ $;$s . Nc Bj %W %m %0 %i %‘ fact.asm 3F 7W ;; 5! %7 %9 %F %‘ $K $h $k <B 9T %7 %_%e %l!< %7%g %s $r 9T $J $& $? $a $N DLX %W %m %0 %i %‘ $N Nc Bj $G $9 . Fb MF $O , %3 %s %U%# %.%e %l!< %7%g %s!& %a %+ %K %: %‘ 1 $K 4p $E $/ 4J C1 $J %3 %s %U%# %.%e %l!< %7%g %s!& %7!<%1%s%9$H , 10 $N3,>h$r:F5"4X?t8F$S=P$7$K$h$j5a$a$k%3!<%I$+$i@.$j$^$9 . 3

N T T O PCI %P%9 %7%_%e%l!<%7%g%s4D6- Revision: 1.3 SECONDS MQ DLX %"%;%s%V%i dasm DLX $N%"%;%s%V%j8@8l $G5-=R$5$l$? DLX %W%m%0 %i%‘$r , system0, 1, 2 >e$G<B9T%7%_%e%l!<%7%g%s$9$k$?$a$N SECONDS %9%/%j%W%H$KJQ49$9$k%"%;%s%V%i$G$9 . SparcStation + SunOS 4.1.4 $GF0 :n 3N G’ $7$? %P %$ %J %j$r MQ 0U $7 $^$7 $? . $3 $l $rMQ $$ $F , <+ A0 $N DLX %W %m %0%i %‘ $r %7 %_%e %l!<%7%g%s4D6-$G<B9T$9$k$3$H$b$G$-$^$9 . %5%]!<%H$5$l$F$$$k DLX L?Na%;%C%H$d%"%;%s%V%j8@8l$N9=J8$J$I$K$D$$$F$O , ;qNA [3] $r;2>H$7$F2<$5$$ . 2 3F%7%_%e%l!<%7%g%s4D6- DLX %W%m%;%C%5$rMQ$$$?%7%_%e%l!<%7%g%s4D6-$r 3 <oN‘ ( system0, system1, system2 ) MQ0U$7$^$7$? . $$$:$l$N4D6-$K$*$$$F$b , 0J2<$N$h$&$K$7$F%7%_%e%l!<%7%g%s$r9T$J$&$3$H$,$G$-$^$9 . 1. $^$: , %7%_%e%l!<%7%g %s$N$?$a$N DLX %W%m %0%i%‘$r MQ0U$7$^ $9 . 6q BNE*$K$O , DLX $N L?Na%;%C%H $rMQ $$$F%"%;%s%V%j!&%W%m%0 %i%‘$r5-=R$7$? .asm %U%!%$%k$r:n@.$7$^$9 . %5 %s%W%k$H$7$F fact.asm $,MQ 0U$5$l$F$$$^$9 . 2. <!$K , MQ0U $7$? DLX %W %m %0%i %‘ ( $3 $3$G $O 2>$K fact.asm $H $7$^ $9 ) $r %"%; %s%V %k$7 , SECONDS $, FI $a$k7A<0$N .bin %U%!%$%k$r:n@.$7$^$9 . 6qBNE*$K$O , <!$N$h$&$K$7$^$9 . % ./dasm -a fact.adr fact.asm > fact.bin $^$?$O , % make fact.bin dasm $N -a fact.adr $H$$$&%*%W%7%g%s$K$h$j , fact.asm $K8=$l$k$9$Y$F$N%i%Y%k$K$D$$$F , $=$l$i $N%"%I%l%9BP1~$r5-$7$?%U%!%$%k fact.adr $,:n@.$5$l$^$9 . fact.bin $O , fact.asm %W%m%0%i%‘$NF0:n$r seconds $G%7%_%e%l!<%7%g%s$9$k$?$a$N , seconds $NL? Na72$G9=@.$5$l$?%F%-%9%H%U%!%$%k$G$9 . 3. <!$K , SECONDS %7 %_%e %l!< %7%g %s MQ$K , 3F2s O) $N SFL 5- =R $N %7 %_%e %l!< %7%g %s!&%$ %a!< %8 $r %3 %s %Q %$ %k $7 $F $* $- $^ $9 . $3 $3 $G $$ $& %3 %s %Q %$ %k $H $O , SECONDS $r 5/ F0 $7 , SFL 5- =R $r sflread $G FI $_ 9~ $_ , sflsave $G%b%8%e!<%k!&%/%i%9!&%U%!%$%k$r=PNO$9$k$3$H$r;X$7$^$9 . $3 $N $h $& $K $7$F %7 %_%e %l!< %7%g %s!& %$%a!< %8 $r %3 %s %Q %$ %k$7 $F $* $/ $3 $H $K $h$j , %7 %_%e %l!< %7%g %s $r $d $jD>$9$?$S$K , SFL $N9=J82r@O$K;~4V$rHq$d$9I,MW$,$J$/$J$j$^$9 . 6qBNE*$K$O , <!$N$h$&$K$7$^$9 . % make mc $3 $l $K $h $j , PCI 4D 6- $K 4^ $^ $l $k 3F .sfl %U%! %$ %k $K $D $$ $F , 3H D% ;R $r .mc $H $7 $? %b %8%e!< %k!& %/ %i %9!&%U%!%$%k$,=PMh>e$,$j$^$9 . $3$N%b%8%e!<%k!&%/%i%9!&%U%!%$%k$,$"$l$P , SECONDS $G % sflread dlx.sfl $H$9$kBe$o$j$K % sflload dlx.mc $H$9$k$3$H$K$h$j , FI$_9~$_B.EY$,$+$J$j9bB.$K$J$j$^$9 . $3 $N$h $&$J %3%s %Q%$ %k!&:n 6H$O , 4pK\ E*$K $O0l EY$@ $19T $J$( $P$h $$:n 6H$G $9 . $7 $+$7 , .sfl %U%!%$ %k$d .h %U%!%$%k$NFbMF$KJQ99$r2C$($?>l9g , $=$NETEY9T$J$&I,MW$,$"$j$^$9 . $=$N:]$K$b , % make mc $H$9$l$P , :F%3%s%Q%$%k$NI,MW$J SFL %U%!%$%k$@$1$,<+F0E*$K%3%s%Q%$%k$5$l$^$9 . 4. $$$h$$$h , $=$l$>$l$N%7%_%e%l!<%7%g%s4D6-$rMQ$$$F , MQ0U$7$? DLX %W%m%0%i%‘ ( .bin %U%!%$%k ) $N<B 9T%7%_%e%l!<%7%g%s$r9T$J$$$^$9 . Nc$($P system0 $rMQ$$$k>l9g , % seconds % SECONDS> system0.sim fact.bin 4

N T T O PCI %P%9 %7%_%e%l!<%7%g%s4D6- Revision: 1.3 $H $9$k $3$H $K $h$j , %7%_%e %l!<%7%g %s!& %$%a!< %8$N 9=C[ $H , 4D 6- $N%j %;%C%H (2 %/%m%C %/ ?J$_ $^$9 ) $,9T $J$o$l$^$9 . $I$N$h$&$J$3$H$r SECONDS $K=hM}$5$;$F$$$k$N$+$K$D$$$F$O , system0(1, 2).sim $N3F %9%/%j%W%H$r;2>H$7 , 8F$S=P$5$l$F$$$k%9%/%j%W%H$r$?$I$C$F$_$F2<$5$$ . $3$N $"$H$O , DL>o $N SECONDS $N%3%^%s %I ( forward, print $J $I ) $K$h$j , %7%_%e %l!<%7%g%s$r ?J$a$F $$$/$3$H$,$G$-$^$9 . 3F 4D 6- $O , rpt add J8 $K$h $j , %/ %m%C %/Kh $K 4D 6- $N 3F<o >u BV $r %l %]!<%H $7 $^ $9 . $3 $N %l %]!< %H$O $+ $J $j Bg NL $N>p Js $K $J $k$? $a , <! $N $h $&$K $7 $F %l %]!<%H $r %m %0!& %U%!%$ %k $K J]B8 $7 $F $* $/$h $& $K $9$l $P $h $$ $G $7$g$& . $^$? , %7%_%e%l!<%7%g%sCf$K@8$8$?%( %i!<>pJs$b%U%!%$%k$KJ]B8$7$F$*$1$P , 8e$G2r@O$9$k:]$K JXMx$G$9 . % 1seconds 1SECONDS> speak %m%0!&%U%!%$%kL> ; claim %(%i!<!&%U%!%$%kL> $H$7$F$+$i 1SECONDS> system0.sim fact.bin 1SECONdS> ... ( %7%_%e%l!<%7%g%s$rB39T ) 2.1 system0 system0 $O , %-%c%C %7%e$J$7 $N DLX %W%m%;%C %5$H , Fs4p $N%a%b %j$*$h $S I/O %]!<%H$r @\B3$7 $?4D6-$G $9 . ?^ 3 $O , 3FMWAG$NO@M}E*$J@\B34X78$rI=$7$F$$$^$9 . Fs4p$N%a%b%j SYS, USR $O , $H$b$K %b%8%e!<%k memory $N%$%s%9%?%s%9$G , 128 Mb $N%a%b%j6u4V$r;}$C$F $$$^$9 . <B%a%b%j$rFs 4p$KJ,$1$?M}M3$O , system0, 1, 2 $G , %"%;%s%V%j!&%=!<%9JQ99$7$J $/$F$b07$($k$h$& $K$9$k$?$a$G$9 . 8e=R$7$^$9$, , system2 $G$O , PCI $N%3%s%U%#%.%e%l!<%7%g%s!&%a%+%K%:%‘ 1 $r%5%]!<%H$7 $F$* $j , system1 $G $b$3 $N%a %+%K %: %‘$K $J$i$C $?%3 %s%U%# %.%e %l!<%7%g %s$r %5%]!< %H $7$F $$$^ $9 . $D$^ $j , %3 %s%U%#%.%e %l!<%7%g %s$r%W %m%;%C %5$N%W %m%0%i %‘<B 9T$K$h$C $F9T $J$&$o $1$G $9$+$i , %3 %s%U%#%.%e %l!<%7%g %s $,40 N; $9 $k$h $j $b 0JA0 $K , %W %m %;%C %5$, %" %/ %;%9 $G $- $k%a %b %j 6u 4V$, I, MW $K$J $j $^ $9 . $= $3$G , %W %m %;%C %5$O >o$K SYS $K%"%/%;%9$G$-$k$h$&$K$7$^$9 . $^$? , I/O %]!<%H$O?^ 3 $NDL$j memory $NFbIt$K<BAu$5$l$F$*$j , 1 w ord (4 b yte) C10L$G 4 %]!<%H$"$j$^ $9 . 3F%]!< %H$N 5!G=$K $D$$ $F@b L@$9 $k$H , $^$: , memory $O FbIt $K Time, Rcnt, Wcnt $H $$$& 3 8D$N 32 bit %+%&%s%?$rFbB"$7$F$$$^$9 . Time $O%/%m%C%/$r%+%&%s%H$7$^$9 . Rcnt $O memory $KBP$9$k%j!<%I!&%"%/%;%9 $N2s?t$r%+%&%s%H$7 $^$9 . Wcnt $O%i%$ %H!&%"%/%;%9$N%+%&%s %?$G$9 . @h$N I/O %]!<%H$r%"%/%; %9$9$k$3$H$K $h$j , $3$l$i$N%+%&%s%?$NCM$K%"%/%;%9$9$k$3$H$,$G$-$^$9 . %"%I%l%9 5!G= ( %j!<%I ) 5!G= ( %i%$%H ) 00000000 - 00000003 Time $NCM$rJV$9 Time := =q$-9~$_CM 00000004 - 00000007 Rcnt $NCM$rJV$9 Rcnt := =q$-9~$_CM 00000008 - 0000000B Wcnt $NCM$rJV$9 Wcnt := =q$-9~$_CM 00000008 - 0000000B Rcnt + Wcnt $NCM$rJV$9 Rcnt := =q$-9~$_CM , Wcnt := =q$-9~$_CM $J$* , <B:]$K;H$C$F$$$k$N$O USR FbIt$N I/O %]!<%H$N$_$G , SYS FbIt$N I/O %]!<%H$O;H$C$F$$$^$;$s . $5$F , DLX $N%"%I%l %96u4V$O , C10l$N 32 %S%C%H6u 4V$G$"$j , %a%b%j6u4V$H I/O 6u4V$r6h JL$7$^$;$s . $7$? $,$C$F , >e5-$N %a%b%j $*$h$S I/O %]!< %H$O , ?^ 6 $N$h$& $K%^%C%W $7$^$9 . SYS $N 128 Mb yte %a%b%j $O DLX %"%I%l%9 00000000 - 00FFFFFF $K%^%C%W$5$l$^$9 . USR $N 128 Mb %a%b%j$O DLX %"%I%l%9 08000000 - 0FFFFFFF $K%^%C%W$5$l$^$9 . $^$? , DLX %"%I%l%9 FFFF0000 - FFFFFFFF $N 64 Kb yte $N6u4V$O I/O 6u4V $K%^%C%W$5$l$^$9 . DLX $,$3$l0J30$N%"%I%l%9$K%"%/%;%9$9$k$H address error $H$J$j , %7%_%e%l!<%7%g%s>e $O SECONDS $N Multiple W rite %(%i!<$,H/@8$9$k$h$&$K$7$F$"$j$^$9 . $^$? , USR $N I/O %]!<%H$O I/O 6u4VFb$N 0000FF00 - 0000FF0F $N 16 b yte 6u4V$K%^%C%W$7$^$9 . %7%_%e %l!<%7%g %s Cf$K $3 $l 0J30 $N I/O 6u 4V$K %" %/%; %9 $, $"$C$? >l 9g$b , Mutiple W rite %( %i!<$, H/ @8$7 $^ $9 . Nc 30 $H$7$F , 0000cf8 - 0000cfb $X$N w ord (4 b yte) %"%/ %;%9 , $*$h $S , 0000cfc - 0000cff Fb $NG$0U %"%/ %; %9$O5v $5$l $^$9 . $3 $N>l 9g , %i%$ %H!&%"%/ %;%9 $O2?$N :nMQ $b$J $/ , %j!<%I!& %"%/%; %9$K $O 00000000 $,JV$j $^ $9 . $3$NNc30E*07$$$O , system1, system2 $GMQ$$$F$$$k PCI %3%s%U%#%.%e%l!<%7%g%s!&%a%+%K%:%‘ 1 $H$N 7s$M9g$$$G$9 . $9$J$o$A , system1, system2 MQ$N DLX %W%m%0%i%‘$K4^$^$l$k%3%s%U%#%.%e%l!<%7%g%s!&%W %m%0%i%‘$r , $=$N$^$^2?$NJ@32$b$J$/ system0 $GF0:n$5$;$k$?$a$G$9 . mo dule map $N%$%s%9%?%s%9 MAP $O , DLX %W%m%;%C%5$N%"%I%l%9$r4F;k$7 , %a%b%j$d I/O %]!<%H$K%"%/%; %9$r?6$jJ,$1$k$?$a$N@)8f$r9T$J$&2sO)$G$9 . 2.1.1 %7%_%e%l!<%7%g%s!&%m%0$N8+J} system0 $G%7 %_%e %l!<%7%g %s $r9T $J $&$H , 1 %/ %m%C %/?J $a $kKh $K %j%9 %H C.1 $N $h $&$J %l%]!< %H $,F@ $i $l$^ $9 . $3$NNc$r;H$C$F%l%]!<%H$N8+J}$K$D$$$F4JC1$K@bL@$7$^$9 . $J$* , @hF,$, ‘ ! %?%0L> ! ’ $G;O$^$C$F$$$k9T$O , SECONDS >e$G 5

N T T O PCI %P%9 %7%_%e%l!<%7%g%s4D6- Revision: 1.3 SECONDS> rpt_off %?%0L> $H$9$k$3$H$K$h$j , $=$N9T$NI=<($rM^@)$9$k$3$H$,$G$-$^$9 . M^@)$r2r$-$?$$>l9g$O SECONDS> rpt_on %?%0L> $H$9$k$3$H$K$h$j , :F$SI=<($9$k$h$&$K$J$j$^$9 . 1 9T 4D6- system0 $r;H$C$F , %W%m%0%i%‘ fact.bin $N<B9T$r%7%_%e%l!<%H$7$F$*$j , 8=:_ 496 %/%m%C%/L\ $G$9 . 3 9T ( pcsv.rpt ) DLX FbIt $N%W %m%0 %i %‘!&%+ %&%s %? $NCM $H , %W %m %0%i %‘!&%+ %& %s%? $X$N %" %/%; %9>p Js $rI= $7$^$9 . 8=:_$N%W%m%0%i%‘!&%+%&%s%?CM$O 08000044 $G$9 . 4 - 5 9T ( dlx.rpt ) DLX $N%a%b%j!&%"%/%;%9$NMM;R$rI=$7$^$9 . %"%I%l%9 08000044 $KBP$7$F L?Na%j!<%I $rMW5a$7$F$*$j , CM 0bfffffc $,JV$C$F$-$F ( iok(1 ) ) $$$^$9 . 14 - 17 9T ( rfsv.rpt ) DLX $N3F@0?t%l%8%9%?CM$rI=<($7$F$$$^$9 . 19 - 21 9T ( iaccess.rpt ) SYS $N iAccess %$%s%?!<%U%’!<%9$N>uBV$rI=<($7$^$9 . 23 - 25 9T ( iaccess.rpt ) USR $N iAccess %$%s%?!<%U%’!<%9$N>uBV$rI=<($7$^$9 . %"%I%l%9 00000044 , %P%$%H!&%$%M!<%V%k 1111 $N ReadMemReq MW5a$r<u$1$F , CM 0bfffffc $rJV$7$F$$$^$9 . 27 - 42 9T ( fact.bin ) <B9T$7$F$$$k%W%m%0%i%‘8GM-$N%G!<%?NN0h$NCM$rI=<($7$^$9 . %"%;%s%V%j!&%W%m%0 %i%‘$K$*$$$F , %i%Y%k$,IU$1$i$l$?%G!<%?NN0h$G%5%$%:$, 1 b yte 0J>e$N$b$N$K$D$$$F$O , <+F0E*$K%l%]!<%HFb $KI=<($7$^$9 . 3F%G!<%?NN0h$NI=<($NM^@) , $*$h$S:FI=<(2=$K$D$$$F$O SECONDS> rpt_off %i%Y%kL> SECONDS> rpt_on %i%Y%kL> $G , $=$l$>$l9T$J$($^$9 . 2.2 system1 system1 $O , %-%c%C %7%e$r FbB" $7 $? DLX %W%m %;%C %5$H , Fs4p $N %a%b %j$* $h $S I/O %]!< %H$r @\B3 $7 $?4D 6- $G$9 . ?^ 4 $O , 3FMWAG$NO@M}E*$J@\B34X78$rI=$7$F$$$^$9 . SYS, USR, MAP $O system0 $HF1$8$b$N$G$9 . system1 $G$O %" %I%l%96u4V$N%^%C%W$H$7$F?^ 7 $N7ABV$r:N$j$^$9 . $3$N%^%C%T%s%0$O , system0 $GMQ$$$? %^%C%T%s%0$H4pK\E*$K$OF1$8$b$N$K$J$j$^$9 . $?$@$7 , ?^ 7 $K$*$$$F PCI %a%b%j6u4V$*$h$S PCI I/O 6u4V$N $I$N0LCV$K , USR $N%a%b%j6u4V$*$h$S I/O 6u4V$r%^%C%W$9$k$+$r , %3%s%U%#%.%e%l!<%7%g%s$K$h$C$F@_ Dj$9$k $H$3$m$, system0 $H0c$$$^$9 . system0 $G$O , $3$l$KAjEv$9$k%^%C%T%s%0$O8GDj$G$7$? . system1 $O PCI %P%9$rHw$($F$$$k$o$1$G$O$"$j$^$;$s$, , PCI $N%3%s%U%#%.%e%l!<%7%g%s!&%a%+%K%:%‘ 1 $K$J$i$C$?%3%s%U%# %.%e%l!<%7%g%s$r%5 %]!<%H$7$F$$$^$9 . $3$N $?$a$K%3%s%U%#%.%e %l!<%7%g%s!&%l%8%9%? Fs 4p ( DCR, UCR ) $* $h$S %V %j%C%8 2s O) ( BRI ) $r Hw $($F $$ $^$9 . DCR, UCR $O , $= $l$> $l DLX, USR $N $? $a $N%l %8%9%?$G $"$j , DLX $H USR $H$N 7k9g$K4X $9$k@_Dj $rJ];}$7 $^$9 . BRI $O , DLX $N I/O %"%/ %;%9$r %9%L!<%W$7 , DCR, UCR $X$N%"%/%;%9$r;J$j$^$9 . %3%s%U%#%.%e%l!<%7%g%s$K$h$C$F , <!$N3F9‘L\$r@_Dj$9$kI,MW$,$"$j$^$9 . � UCR %a%b%j!&%Y!<%9!&%"%I%l%9 , I/O %Y!<%9!&%"%I%l%9$r@_ Dj$9$k$3$H$K$h$j , %a%b%j 6u4V$H I/O 6u4V $N , PCI %"%I%l%96u4V$X$N%^%C%T%s%0$r@_Dj$9$k . � DCR $N command %l%8%9%?$N , Bus Master bit, $*$h$S UCR $N command %l %8%9%?$N Memory Space bit, I/O Space bit $r %;%C %H$9 $k $3 $H $K $h $j , DLX $+ $i USR $r %" %/ %; %9 $G $- $k $h $& $K $9$k . $3 $l$i $N %S%C%H$,%;%C%H$5$l$F$$$J$$>uBV$G$O , DLX - USR 4V$N%P%9$O@ZCG>uBV$K$J$j$^$9 . � DCR, UCR $N Cac he Line Size %l%8%9%?$NCM$r$H$b$K 4 $K$9$k . PCI $N%3%s%U%#%.%e%l!<%7%g%s!&%l%8%9%?$O 64 b yte $N%X%C%@$r4^$‘ 256 b yte $N%l%8%9%?!&%U%!%$%k$G$9 $, , F1 0l$N b yte $G FI $_ <h $j @l MQ%S%C %H $H =q $- 9~ $_ 2D G=%S%C %H $, :. :_ $7 $? $j , F1 $8%S%C %H $G $b %G %P %$ %9 $K$h$C $FFI $_<h $j@l MQ$G $"$C$? $j=q $-9~ $_2D G=$G $"$C$? $j$7 $^$9 . FC$K %Y!<%9!& %"%I %l%9!& %l%8 %9%? $J$I $O , %G%P %$ %9$N ;} $D %"%I %l %96u 4V $N Bg$- $5 $r , %S%C %H $N =q$- 9~ $_ 2DG= @- $GI= 8= $9 $k$? $a , Ev A3%G %P %$%9 $K $h$C $F0c $$ $, @8 6

N T T O PCI %P%9 %7%_%e%l!<%7%g%s4D6- Revision: 1.3 $8$^ $9 . $^ $? , %j%;%C %H 8e$N %l%8 %9%? $N =i4| CM$, %G%P %$ %9$K $h$C$F 0[$J $k$3 $H $b$" $jF@ $^$9 . $=$& $$$C$? %l%8 %9%?$NF0:n$rF10l$N SFL %b%8%e!<%k$H$7$F5-=R$9$k$?$a$K , <!$N$h$&$J;EAH$_$r:N$j$^$7$? . $^$: , PCI 4D6-$G$O creg00.sfl $NCf$G5-=R$7$F$$$k creg00 $H$$$&%b%8%e!<%k$, , %3%s%U%#%.%e%l!<%7%g %s!&%l%8%9%?2sO)$G $9 . $3$N%b%8%e!<%kFb$G $O , %l%8%9 %?!&%U%!%$%kFb$N 1 %P%$%H$r R, M, I $N 3 %P%$%H $G I=$7$^ $9 . R $O%l%8 %9%?$N CM$=$N $b$N$r >o$KI= $7$^$9 . M $O =q$-9~ $_2DG= %^%9%/$G , $3$N%P %$%HFb $G 1 $, N)$C $F$$ $k %S%C%H 0L CV$O , =q $- 9~$_ 2D G=$G $" $k$3 $H $rI= $7 $^$9 . I $O =i 4|CM $G , creg00 $K %j%;%C %H $,$+ $+$C $?;~ , I $N CM$, R $K BeF~ $5$l $^$9 . I, M $O2s O)F0 :nCf $KCM $rJQ2= $5$; $k$3 $H$O$" $j$^ $;$s $, , %a %b%j$H $7$F 5-=R $5 $l$F$$$^$9 $N$G , SECONDS $N memset J8$K$h$j CM$r@_Dj$G $-$^$9 . $3$l$K$h$j , %$%s%9%?%s %9Kh$K%G%P%$ %90M B8$N>pJs$r@_Dj$G$-$^$9 . Nc$($P DCR, UCR $O$=$l$>$l , DPCI.reg, UPCI.reg $H$$$& SECONDS %9%/%j%W%H $K$h$C$F@_Dj$7$F$$$^$9 . 2.2.1 %7%_%e%l!<%7%g%s!&%m%0$N8+J} system1 $G%7 %_%e %l!<%7%g %s $r9T $J $&$H , 1 %/ %m%C %/?J $a $kKh $K %j%9 %H C.2 $N $h $&$J %l%]!< %H $,F@ $i $l$^ $9 . 18 - 19 9T ( cache.rpt ) /DLX/DLX $+$i , %-%c%C%7%e$X$N%"%/%;%9$N>uBV$rI=<($7$^$9 . 8=:_ /DLX/DLX $, %"%I %l%9 08000048 $K BP$7 $F L?Na %j!<%I ( inst:read(1 ) ) $rMW 5a$7 $F $*$j , $=$l $,%-%c%C %7%e%i %$ %s$K %R%C %H ( hit(1 ) ) $7$F , CM ( 00000020 ) $rJV$7$F$$$^$9 . 20 - 22 9T ( cache.rpt ) %-%c%C%7%e$+$i DLX 30It$X8~$+$& , %a%b%j%"%/%;%9$N>uBV$rI=<($7$^$9 . 23 - 30 9T ( cache.rpt ) 3F%-%c%C%7%e%i%$%s$N>uBV$rI=<($7$^$9 . 31 - 33 9T ( iaccess.rpt ) DLX $N iAccess %$%s%?%U%’!<%9$N>uBV$rI=<($7$^$9 . 31 - 33 9T ( iaccess.rpt ) DLX $N iAccess %$%s%?%U%’!<%9$N>uBV$rI=<($7$^$9 . 43 - 46 9T ( creg00.rpt ) DCR ( %3%s%U%#%.%e%l!<%7%g%s!&%l%8%9%? ) $N%X%C%@ItJ,$rI=<($7$^$9 . 48 - 51 9T ( creg00.rpt ) UCR ( %3%s%U%#%.%e%l!<%7%g%s!&%l%8%9%? ) $N%X%C%@ItJ,$rI=<($7$^$9 . 2.3 system2 system2 $O , %-%c%C%7%e$rFbB"$7$? DLX %W%m%;%C%5$H , Fs4p$N%a%b%j$*$h$S I/O %]!<%H$r@\B3$7$?4D6-$G $9 . ?^ 5 $O , 3FMW AG$N O@M}E* $J@\B3 4X78$r I=$7$F $$$^$9 . DLX, SYS, USR, MAP, BRI $O system1 $HF1$8 $b $N$G$9 . DLX $H USR $N 4V$O , PCI %P%9 $K$h$C$F%G!< %?E>Aw$, 9T$J$o$l $^$9 . PCI %P %9$N?.9f @\B3$O , PCIbus %b%8%e!<%k$N%$%s%9%?%s%9 BUS $,9T$J$$$^$9 . %3%s %F %9%H $N 5,Dj 2] Bj$G $" $k PCI %P%9!& %$ %s%?!< %U%’!< %92s O) PCI $N %$%s %9 %?%s %9 DPCI, UPCI $, , $= $l$> $l DLX, USR $r PCI %P %9$K @\ B3 $7 $F$$ $^ $9 . PCI 4D 6-$O , %5 %s%W %k $N PCI %b %8%e!< %k$r MQ 0U $7 $F$$ $^ $9 . @_7W$7$? PCI $r%G%P%C%0$9$k:]$K$O$3$N%5%s%W%k$r@_7W2sO)$GCV$-49$($F2<$5$$ . PCI %P%9$K$O , DLX, USR $NB>$K BRI $b@\B3$5$l$F$$$^$9 . BRI $O system0,1 $GMQ$$$?$b$N$HF1$8%V%j%C %82s O)$G$9 . BRI $H PCI %P%9 $N4V $O PCI %P %9!&%$ %s%?!< %U%’!<%92s O) PCIb $N %$%s %9%? %s%9 BPCI $,@\ B3 $7$^$9 . $b$7 , @_7W2s O)$,%3%s%U%#%.%e %l!<%7%g%s!&%5%$%/%k $N%$%K%7%(!<%? F0:n$r%5%]!<%H $7$F$$$k$J$i$P , $=$N5-=R $r PCIb.sfl $H$$$& %U%!%$%kL> $G%3%T!<$7 , %b%8%e!<%k L>$r PCIb $H BX$($k$3$H $K$h$C$F , %5%s%W %k 2sO)$rCV$-49$($F$_$F2<$5$$ . 2.3.1 %7%_%e%l!<%7%g%s!&%m%0$N8+J} system2 $G%7 %_%e %l!<%7%g %s $r9T $J $&$H , 1 %/ %m%C %/?J $a $kKh $K %j%9 %H C.3 $N $h $&$J %l%]!< %H $,F@ $i $l$^ $9 . 43 - 46 9T ( creg00.rpt ) DPCI FbIt$N%3%s%U%#%.%e%l!<%7%g%s!&%l%8%9%?$N%X%C%@ItJ,$rI=<($7$^$9 . 48 - 51 9T ( creg00.rpt ) UPCI FbIt$N%3%s%U%#%.%e%l!<%7%g%s!&%l%8%9%?$N%X%C%@ItJ,$rI=<($7$^$9 . 53 - 56 9T ( creg00.rpt ) BPCI FbIt$N%3%s%U%#%.%e%l!<%7%g%s!&%l%8%9%?$N%X%C%@ItJ,$rI=<($7$^$9 . 58 - 59 9T ( PCIbus.rpt ) PCI %P%9$N3F?.9f@~$NCM$rI=<($7$^$9 . 7

N T T O PCI %P%9 %7%_%e%l!<%7%g%s4D6- Revision: 1.3 60 - 62 9T ( PCIbus.rpt ) PCI %P%9$N3F?.9f@~$NCM$r , $I$N PCI %$%s%?%U%’!<%92sO)$,%I%i%$%V$7$F$$$k $+$rI=<($7$^$9 . enb1, enb2, enb3 $O , $=$l$>$l DPCI, UPCI, BPCI $K3:Ev$7$^$9 . 64 - 68 9T ( PCI.rpt ) DPCI $N3F<o>uBV$rI=<($7$^$9 . 8=:_ , %$%K%7%(!<%?$H$7$FF0:nCf$G$9 . 70 - 74 9T ( PCI.rpt ) UPCI $N3F<o>uBV$rI=<($7$^$9 . 8=:_ , %"%$%I%k$G$9 . 76 - 80 9T ( PCI.rpt ) BPCI $N3F<o>uBV$rI=<($7$^$9 . 8=:_ , %"%$%I%k$G$9 . 3 NcBj%W%m%0%i%‘ 3.1 fact.asm 5 - 10 9T ?^ 7 $N%"%I %l%9!&%^%C%W $K4p$E $$$F , system area, user area, mapp ed I/O $N3F NN0h$N@h F,HV CO$K , $=$l$>$l sys, user, io $H$$$&%i%Y%k$r$D$1$F$$$^$9 . 13 - 23 9T USR $N I/O %]!<%H$K%"%/%;%9$9$k$?$a$N3F%"%I%l%9$K , $=$l$>$l%i%Y%k Ccnt, Rcnt, Wcnt, RWcnt $r$D$1$F$$$^$9 . $^$? , $3$NNN0h$N@hF,$K IOcnt $H$$$&%i%Y%k$r$D$1$F$$$^$9 . 26 - 66 9T %V!< %H!&%W %m%0%i %‘$N %3!<%I ItJ, $G$9 . $3$N%; %0%a %s%H $O , %"%I %l%9 00000000 $+$i ;O$^ $i$J $1$l$P$J$j$^$;$s . 69 - 132 9T %V!<%H!&%W%m%0%i%‘$G9T$J$&%3%s%U%#%.%e%l!<%7%g%s$N$?$a$N%G!<%?NN0h$G$9 . $3$N%;%0%a%s %H$O , %" %I %l%9 6u 4V Cf$N system area Fb $K G[ CV$5 $l $J $1$l $P $J $j$^ $; $s . %3%s %U%# %.%e %l!<%7%g %s %G!< %?$O , <!$N 4 %o!<%I (16 %P%$%H ) $r 1 %(%s%H%j$H$7 , %(%s%H%j$NG[Ns$N7ABV$r$H$j$^$9 . 1 %(%s%H%j$K$D$- 1 %o!<%I $N%3%s%U%#%.%e%l!<%7%g%s!&%l%8%9%?$r@_Dj$7$^$9 . %o!<%I 0 CONFIG ADDRESS $K=q$-9~$‘CM %o!<%I 1 %3%s%U%#%.%e%l!<%7%g%s!&%l%8%9%?$K=q$-9~$‘CM %o!<%I 2 %3%s%U%#%.%e%l!<%7%g%s!&%l%8%9%?$K=q$-9~$‘CM$N e %S%C%HKh$N%$%M!<%V%k%^%9%/ %o!<%I 3 %(%s%I!&%^!<%/ ( 00000000 $, , G[Ns$NKvHx$r$"$i$o$9 ) 134 - 243 9T $3$N ItJ,$, , %f!<%6!&%W %m%0%i%‘ $G$9 . %W%m %0%i%‘ $NFbMF $O<!$N$h $&$J$b $N$G$9 . $J $* , $3$N ItJ,$K$D$$$F$O , J88% [1] $r;29M$K$7$^$7$? . <+A3?t n $N3,>h n ! $O , <!$N C 8@8l$N%W%m%0%i%‘$K$h$C$F5a$a$k$3$H$,$G$-$^$9 . int fact(int n); int main(void) { int n; return fact(n); } int fact(int n) { return n > 1 ? n * fact(n - 1) : 1; } $3$N fact.c $r hand compile $7 $?$b $N $G$9 . %G!<%? NN 0h N $O , 3, >h $r5a $a$k ?t $r3J G<$7 $F $$$^ $9 . $3 $3 $G$O 10 ?J?t $G 10 $H$7 $F$$$^ $9 . FACTN $K $O n ! $,3JG< $5$l $^$9 . 10! = 00375f00 $G$9 . NN0h TIME $K$O , $3 $N %f!<%6%W%m%0%i%‘$N<B9T$K3]$+$C$?%/%m%C%/?t ( $N35;; ) $,3JG<$5$l , NN0h ACCESS $K$O , $3$N%f!<%6!&%W%m%0 %i%‘ $N<B 9TCf$K USR %a %b%j $KBP $7$F @8$8 $?%" %/%; %9$N N_7W ( $N35 ;; ) $,3J G<$5 $l$^ $9 . $^ $? , %f!< %6!&%W %m%0 %i%‘$N<B9T$,=*N;$9$k$H END $K 0000eeee $,=q$-9~$^$l , %W%m%0%i%‘$N<B9T$OL58B%k!<%W$KMn$A$^$9 . stack00 � stack10 $O 4X?t fact() $N%9%?%C%/!&%U%l!<%‘$G , stack10, stack09, ..., stack00 $N =g$K?-$S $F$$$-$^ $9 . $fp $, 8=:_$N %9%?%C%/%U %l!<%‘$N@h F,$r;X$7 , $sp $,<!$N %9%?%C%/!&%U %l!<%‘$N@h F,$r ;X$7$F$$$^$9 . 1 $D$N%9%?%C%/!&%U%l!<%‘$O 4 %o!<%I (16 %P%$%H ) $NBg$-$5$r;}$A , =g$K 8

N T T O PCI %P%9 %7%_%e%l!<%7%g%s4D6- Revision: 1.3 %o!<%I 0 fact $X$N0z?t %o!<%I 1 fact $NLa$jCM %o!<%I 2 $fp $NJ]B8CM %o!<%I 3 La$jHVCO $N 4 %o!<%I$,3JG<$5$l$F$$$-$^$9 . 3.1.1 %W%m%0%i%‘$N=*N;$HF0:n3NG’ %W%m%0%i%‘ fact.asm $N=*N;;~E@$O , !VNN0h END $NCM$, uuuuuuuu $+$i 0000eeee $KJQ2=$7$?%/%m%C%/!W $HDj5A$7$^$9 . $A$J$_$KI.<T$NMQ0U$7$?3F%7%_%e%l!<%7%g%s4D6-$G$O , =*N;;~E@$O<!$N$h$&$K$J$j$^$7$? . system0 496 system1 623 system2 1007 $b$A$m$s , PCI $r@_7W2sO)$GCV$-49$($k$H system2 $K$*$1$kCM$,JQ$o$k2DG=@-$,$"$j$^$9 . %W%m%0 %i%‘ $,@5 >o$K<B 9T$5 $l$?$+ $I$& $+$O , =* N;;~E@ $K$* $$$F , NN 0h FACTN , END , stack00 � stack10 $N CM$,@5$7$$$+$I$&$+$GH=Dj$7 $^$9 . @5$7$$CM$H$O , %j %9%H C.1 $N%7%_%e%l!<%7%g%s!&%m%0$K <($5$l$F$$$kCM$G $9 . ;29MJ88% [1] Da vid A.P atterson, John L.Hennessy: @.ED 8w>4Lu . %3%s%T%e!<%?$N9=@.$H@_7W 2< . F|7P BP <R , 1996. [2] Da vid A.P atterson, John L.Hennessy: IYEDbC<# B<>e OB>4 ?7Ui<#CKLu . %3%s%T%e!<%?!&%"!<%-%F%/%A%c . F|7P BP <R , 1992. [3] 1J8+9/0l . D ASM { DLX assem bler for SECONDS {. http://www.kecl.ntt.co.jp/car/parthe /html/psfile/dasm man.ps , 1996. 9

N T T O PCI %P%9 %7%_%e%l!<%7%g%s4D6- Revision: 1.3 A %7%_%e%l!<%7%g%s4D6-$N%U%!%$%k9=@. SECONDS %9%/%j%W%H %U%!%$%kL> BP>] SFL mo dule Hw9M system0.sim - system0 4D6-$N%a%$%s!&%9%/%j%W%H system1.sim - system1 4D6-$N%a%$%s!&%9%/%j%W%H system2.sim - system2 4D6-$N%a%$%s!&%9%/%j%W%H PCI.rpt PCI PCI %$%s%?%U%’!<%92sO)$N3F<o>uBV$r rpt add PCIb.rpt PCIb PCI %$%s%?%U%’!<%92sO)$N3F<o>uBV$r rpt add cache.rpt cache DLX FbIt%-%c%C%7%e$N3F<o>uBV$r rpt add creg00.rpt creg00 Con�g. Reg. 2sO)$N3F%l%8%9%?CM$r rpt add dlx.rpt dlx DLX %W%m%;%C%5$N3F<o>uBV$r rpt add dlxc.rpt dlxc DLX %W%m%;%C%5$HFbIt%-%c%C%7%e$N3F<o>uBV$r rpt add iaccess.rpt iAccess $r;H$& mo dule iAccess %$%s%?%U%’!<%9$N3F?.9fCM$r rpt add pcsv.rpt pcsv DLX %W%m%;%C%5$N PC @)8fIt$N3F<o>uBV$r rpt add rfsv.rpt rfsv DLX %W%m%;%C%5$N%l%8%9%?%U%!%$%k$N>uBV$r rpt add dlx.ld dlx $r9=@.$9$k mo dule $N .mc %U%!%$%k$r sflload dlxc.ld dlxc $r9=@.$9$k mo dule $N .mc %U%!%$%k$r sflload DPCI.reg creg00 bridge ( %?!<%2%C%H ) MQ Con�g. Reg. $N=i4|@_Dj UPCI.reg creg00 DLX ( %$%K%7%(!<%? ) MQ Con�g. Reg. $N=i4|@_Dj BCI.reg creg00 birdge ( %V%j%C%8 ) MQ Con�g. Reg. $N=i4|@_Dj SFL 5-=R %U%!%$%kL> Hw9M PCI. f h, sfl g PCI %$%s%?%U%’!<%92sO)$N%5%s%W%k PCIb. f h, sfl g PCI %$%s%?%U%’!<%92sO) ( %V%j%C%8MQ ) $N%5%s%W%k ( <B:]$O , PCIb.sfl $O PCI.sfl $HF10l ) PCI.tpl PCI.sfl , PCIb.sfl $N%F%s%W%l!<%H PCIbus. f h, sfl g system2 $N PCI %P%9@\B32sO) alu32. f h, sfl g dlx $N ALU 2sO) idec. f h, sfl g dlx $NL?Na%G%3!<%I2sO) malign. f h, sfl g dlx $N%a%b%j!&%"%/%;%9@0Ns2=2sO) mult32. f h, sfl g dlx $N@0?t>h;;2sO) pcsv. f h, sfl g dlx $N PC @)8f2sO) rfsv. f h, sfl g dlx $N%l%8%9%?!&%U%!%$%k@)8f2sO) regfile. f h, sfl g rfsv FbIt$N%l%8%9%?!&%"%l%$2sO) dlx. f h, sfl g DLX %W%m%;%C%5K\BN cache. f h, sfl g dlxc $NFbIt%-%c%C%7%e2sO) dlxc. f h, sfl g FbIt%-%c%C%7%e$D$- DLX %W%m%;%C%5K\BN system0. f h, sfl g system0 4D6- system1. f h, sfl g system1 4D6- system2. f h, sfl g system2 4D6- bridge. f h, sfl g system[12] $N%V%j%C%82sO) map. f h, sfl g system[012] $N%"%I%l%96u4V%^%C%Q memory. f h, sfl g 128 Mb %a%b%j + 4 I/O %]!<%H2sO) creg00. f h, sfl g %3%s%U%#%.%e%l!<%7%g%s!&%l%8%9%?2sO) iaccess. f pin, cpa, pca g iAccess ?.9f@~$N@k8@%F%s%W%l!<%H $=$NB> %U%!%$%kL> Hw9M Makefile %7%_%e%l!<%7%g%s4D6-$N%a%$%/%U%!%$%k fact.asm NcBj%W%m%0%i%‘$N%"%;%s%V%j!&%=!<%9 fact.bin fact.asm $N%"%;%s%V%k7k2L dasm SECONDS MQ DLX %"%;%s%V%i ( SparcStation + SunOS 4.1.4 ) fact0.log.Z system0 >e$G fact.bin $r<B9T$7$?7k2L$N%m%0%U%!%$%k (compress 05=L7A<0 ) fact1.log.Z system1 >e$G fact.bin $r<B9T$7$?7k2L$N%m%0%U%!%$%k (compress 05=L7A<0 ) fact2.log.Z system2 >e$G fact.bin $r<B9T$7$?7k2L$N%m%0%U%!%$%k (compress 05=L7A<0 ) 10

N T T O PCI %P%9 %7%_%e%l!<%7%g%s4D6- Revision: 1.3 B ?^ ?^ 1: dlx $N SFL %b%8%e!<%k3,AX ?^ 2: dlxc $N SFL %b%8%e!<%k3,AX 11

N T T O PCI %P%9 %7%_%e%l!<%7%g%s4D6- Revision: 1.3 ?^ 3: system0 12

N T T O PCI %P%9 %7%_%e%l!<%7%g%s4D6- Revision: 1.3 ?^ 4: system1 13

N T T O PCI %P%9 %7%_%e%l!<%7%g%s4D6- Revision: 1.3 ?^ 5: system2 14

N T T O PCI %P%9 %7%_%e%l!<%7%g%s4D6- Revision: 1.3 ?^ 6: system0 $N%a%b%j , I/O %^%C%W 15

N T T O PCI %P%9 %7%_%e%l!<%7%g%s4D6- Revision: 1.3 ?^ 7: system1, system2 $N%a%b%j , I/O %^%C%W 16

N T T O PCI %P%9 %7%_%e%l!<%7%g%s4D6- Revision: 1.3 C %j%9%H C.1 system0 $N%7%_%e%l!<%7%g%s!&%m%0 1 #--- simulation system0.sim fact.bin :clock 496 --- 2 #-- DLX Info. 3 !dlPc ! PC:08000044 rst(0)put(0)(in(zzzzzzzz))add(0)inc(1)get(1)(out(08000044)) 4 !dlMem ! inst:read(1) ->iok(1):[adr(08000044) ](data(0bfffffc)) 5 !dlMem ! data:read(0)write(0)->dok(0):[adr(zzzzzzzz):be(zzzz)](data(zzzzzzzz)) 6 !dlPipe ! runSV(active(1)state:run) 7 !dlPipe ! | | | MGFU**..... | MGFU**..... | MGFU**..... | 8 !dlPipe ! active/wait(tag):|1/0(_)|1/0(_)|1/0(00000000000)|0/0(10001100000)|0/0(01011101000)| 9 !dlLatch ! ID :[ir 00000020] 10 !dlLatch ! EX :[opd1 00000000 opd2 fffffffc opd3 00000000 op 000000] 11 !dlLatch ! MEM:[mar 08002208 data 0000eeee] 12 !dlLatch ! WB :[d 0000eeee] 13 !dlGr0 ! read1(1)[#(00)](data(0000)) read2(1)[#(00)](data(0000)) write(0)[#(zz)](data(zzzz)) 14 !dlGr1 ! r0:00000000 at:00000000 v0:00375f00 v1:0000000a a0:00000001 a1:00000000 a2:00000000 a3:00000000 15 !dlGr2 ! t0:0000eeee t1:00000004 t2:ffffff00 t3:00000000 t4:00000000 t5:00000000 t6:00000000 t7:00000148 16 !dlGr3 ! s0:00000000 s1:00000000 s2:00000000 s3:00000000 s4:00000000 s5:00000000 s6:00000000 s7:00000000 17 !dlGr4 ! t8:00000147 t9:ffffff00 k0:00000000 k1:00000000 gp:08002200 sp:0800ffb0 fp:0800ffc0 ra:08000028 18 #-- iAccess (SYS) Info. 19 !iaccSYS ! Adr(zzzzzzzz|zzzzzzzz) Be(zzzz|zzzz) Data(zzzzzzzz|zzzzzzzz) 20 !iaccSYS ! Read : M(0) ML(0) I(0) C(0)->done(0) Write : M(0) I(0) C(0)->done(0) 21 !iaccSYS ! ReadReq: M(0) ML(0) I(0) ->done(0) WriteReq: M(0) I(0) ->done(0) 22 #-- iAccess (USR) Info. 23 !iaccUSR ! Adr(00000044|zzzzzzzz) Be(1111|zzzz) Data(zzzzzzzz|0bfffffc) 24 !iaccUSR ! Read : M(0) ML(0) I(0) C(0)->done(0) Write : M(0) I(0) C(0)->done(0) 25 !iaccUSR ! ReadReq: M(1) ML(0) I(0) ->done(1) WriteReq: M(0) I(0) ->done(0) 26 #-- fact.bin Info. 27 N [08002200]: 00 00 00 0a 28 FACTN [08002204]: 00 37 5f 00 29 END [08002208]: 00 00 ee ee 30 TIME [0800220c]: 00 00 01 48 31 ACCESS [08002210]: 00 00 01 47 32 stack10 [0800ff00]: uu uu uu uu uu uu uu uu 08 00 ff 20 08 00 00 bc 33 stack09 [0800ff10]: 00 00 00 01 00 00 00 01 08 00 ff 30 08 00 00 bc 34 stack08 [0800ff20]: 00 00 00 02 00 00 00 02 08 00 ff 40 08 00 00 bc 35 stack07 [0800ff30]: 00 00 00 03 00 00 00 06 08 00 ff 50 08 00 00 bc 36 stack06 [0800ff40]: 00 00 00 04 00 00 00 18 08 00 ff 60 08 00 00 bc 37 stack05 [0800ff50]: 00 00 00 05 00 00 00 78 08 00 ff 70 08 00 00 bc 38 stack04 [0800ff60]: 00 00 00 06 00 00 02 d0 08 00 ff 80 08 00 00 bc 39 stack03 [0800ff70]: 00 00 00 07 00 00 13 b0 08 00 ff 90 08 00 00 bc 40 stack02 [0800ff80]: 00 00 00 08 00 00 9d 80 08 00 ff a0 08 00 00 bc 41 stack01 [0800ff90]: 00 00 00 09 00 05 89 80 08 00 ff b0 08 00 00 64 42 stack00 [0800ffa0]: 00 00 00 0a 00 37 5f 00 08 00 ff c0 08 00 00 28 17

N T T O PCI %P%9 %7%_%e%l!<%7%g%s4D6- Revision: 1.3 C.2 system1 $N%7%_%e%l!<%7%g%s!&%m%0 1 #--- simulation system1.sim fact.bin :clock 623 --- 2 #-- DLX Info. 3 !dlPc ! PC:08000048 rst(0)put(1)(in(08000044))add(0)inc(1)get(1)(out(08000048)) 4 !dlMem ! inst:read(1) ->iok(1):[adr(08000048) ](data(00000020)) 5 !dlMem ! data:read(0)write(0)->dok(0):[adr(zzzzzzzz):be(zzzz)](data(zzzzzzzz)) 6 !dlPipe ! runSV(active(1)state:run) 7 !dlPipe ! | | | MGFU**..... | MGFU**..... | MGFU**..... | 8 !dlPipe ! active/wait(tag):|1/0(_)|1/0(_)|0/0(10001100000)|0/0(10001100000)|0/0(01011101000)| 9 !dlLatch ! ID :[ir 0bfffffc] 10 !dlLatch ! EX :[opd1 08002200 opd2 00000008 opd3 0000eeee op 000000] 11 !dlLatch ! MEM:[mar 08002208 data 0000eeee] 12 !dlLatch ! WB :[d 0000eeee] 13 !dlGr0 ! read1(0)[#(zz)](data(zzzz)) read2(0)[#(zz)](data(zzzz)) write(0)[#(zz)](data(zzzz)) 14 !dlGr1 ! r0:00000000 at:00000000 v0:00375f00 v1:0000000a a0:00000001 a1:00000000 a2:00000000 a3:00000000 15 !dlGr2 ! t0:0000eeee t1:00000004 t2:ffffff00 t3:00000000 t4:00000000 t5:00000000 t6:00000000 t7:00000177 16 !dlGr3 ! s0:00000000 s1:00000000 s2:00000000 s3:00000000 s4:00000000 s5:00000000 s6:00000000 s7:00000000 17 !dlGr4 ! t8:000000ab t9:ffffff00 k0:00000000 k1:00000000 gp:08002200 sp:0800ffb0 fp:0800ffc0 ra:08000028 18 !dcCache0! inst:read(1) hit(1)->iok(1):[adr(08000048) ](data(00000020)) 19 !dcCache0! data:read(0)write(0)hit(0)->dok(0):[adr(zzzzzzzz):be(zzzz)](data(zzzzzzzz)) 20 !dcCache1! load(0)loadLine(0) ->lok(0):[adr(zzzzzzzz) ](data(zzzzzzzz)) 21 !dcCache1! store(0) ->sok(0):[adr(zzzzzzzz):be(zzzz)](data(zzzzzzzz)) 22 !dcCache1! loading(0) to line(4), position(0+0) 23 !dcCache2! 0:1:0800ff:uuuuuuuu uuuuuuuu 0800ff20 080000bc 1:1:0800ff:00000001 00000001 0800ff30 080000bc 24 !dcCache2! 2:1:080000:af20000c 0c000024 00000020 8f2f0000 3:1:080000:8f38000c af8f000c af980010 3408eeee 25 !dcCache3! 4:1:080000:af880008 0bfffffc 00000020 2bbd0010 5:1:0800ff:00000005 00000078 0800ff70 080000bc 26 !dcCache3! 6:1:080000:0c00001c 00000020 af820004 8fbf000c 7:1:080000:8fbe0008 23bd0010 4be00000 00000020 27 !dcCache4! 8:1:0800ff:00000008 00009d80 0800ffa0 080000bc 9:1:0800ff:00000009 00058980 0800ffb0 08000064 28 !dcCache4! a:1:0800ff:0000000a 00375f00 0800ffc0 08000028 b:1:080000:00000020 28840001 0fffffc4 00000020 29 !dcCache5! c:1:080000:8fc30000 00000020 00431018 afc20004 d:1:080000:8fbf000c 8fbe0008 23bd0010 4be00000 30 !dcCache5! e:1:080000:00000020 uuuuuuuu uuuuuuuu uuuuuuuu f:0:uuuuuu:uuuuuuuu uuuuuuuu uuuuuuuu uuuuuuuu 31 !iaccCPU ! Adr(zzzzzzzz|zzzzzzzz) Be(zzzz|zzzz) Data(zzzzzzzz|zzzzzzzz) 32 !iaccCPU ! Read : M(0) ML(0) I(0) C(0)->done(0) Write : M(0) I(0) C(0)->done(0) 33 !iaccCPU ! ReadReq: M(0) ML(0) I(0) ->done(0) WriteReq: M(0) I(0) ->done(0) 34 #-- iAccess (SYS) Info. 35 !iaccSYS ! Adr(zzzzzzzz|zzzzzzzz) Be(zzzz|zzzz) Data(zzzzzzzz|zzzzzzzz) 36 !iaccSYS ! Read : M(0) ML(0) I(0) C(0)->done(0) Write : M(0) I(0) C(0)->done(0) 37 !iaccSYS ! ReadReq: M(0) ML(0) I(0) ->done(0) WriteReq: M(0) I(0) ->done(0) 38 #-- iAccess (USR) Info. 39 !iaccUSR ! Adr(zzzzzzzz|zzzzzzzz) Be(zzzz|zzzz) Data(zzzzzzzz|zzzzzzzz) 40 !iaccUSR ! Read : M(0) ML(0) I(0) C(0)->done(0) Write : M(0) I(0) C(0)->done(0) 41 !iaccUSR ! ReadReq: M(0) ML(0) I(0) ->done(0) WriteReq: M(0) I(0) ->done(0) 42 #-- Config. Reg.(CPU) info. 43 !cr0DCR ! D(4567) V(bbbb) C(00)(00)(00) R(01) BIST(0000) H.T.(00) L.T.(00) 44 !cr0DCR ! MAX_LAT(04) MIN_GNT(00) Int.Pin(00) Int.Line(00) 45 !cr1DCR ! B.A.R. 0:00000001 1:00000000 2:00000000 3:00000000 4:00000000 5:00000000 ROM:00000000 46 !cr1DCR ! Status:(0000000000000000) Command:(0000000101000100) Cache Line Size(04) 47 #-- Config. Reg.(USR) info. 48 !cr0UCR ! D(0123) V(bbbb) C(00)(00)(05) R(01) BIST(0000) H.T.(00) L.T.(00) 49 !cr0UCR ! MAX_LAT(04) MIN_GNT(00) Int.Pin(00) Int.Line(00) 50 !cr1UCR ! B.A.R. 0:0000ff01 1:08000000 2:00000000 3:00000000 4:00000000 5:00000000 ROM:00000000 51 !cr1UCR ! Status:(0000000000000000) Command:(0000000000000011) Cache Line Size(04) 52 #-- fact.bin Info. 53 N [08002200]: 00 00 00 0a 54 FACTN [08002204]: 00 37 5f 00 55 END [08002208]: 00 00 ee ee 56 TIME [0800220c]: 00 00 01 77 57 ACCESS [08002210]: 00 00 00 ab 58 stack10 [0800ff00]: uu uu uu uu uu uu uu uu 08 00 ff 20 08 00 00 bc 59 stack09 [0800ff10]: 00 00 00 01 00 00 00 01 08 00 ff 30 08 00 00 bc 60 stack08 [0800ff20]: 00 00 00 02 00 00 00 02 08 00 ff 40 08 00 00 bc 61 stack07 [0800ff30]: 00 00 00 03 00 00 00 06 08 00 ff 50 08 00 00 bc 62 stack06 [0800ff40]: 00 00 00 04 00 00 00 18 08 00 ff 60 08 00 00 bc 63 stack05 [0800ff50]: 00 00 00 05 00 00 00 78 08 00 ff 70 08 00 00 bc 64 stack04 [0800ff60]: 00 00 00 06 00 00 02 d0 08 00 ff 80 08 00 00 bc 65 stack03 [0800ff70]: 00 00 00 07 00 00 13 b0 08 00 ff 90 08 00 00 bc 66 stack02 [0800ff80]: 00 00 00 08 00 00 9d 80 08 00 ff a0 08 00 00 bc 67 stack01 [0800ff90]: 00 00 00 09 00 05 89 80 08 00 ff b0 08 00 00 64 68 stack00 [0800ffa0]: 00 00 00 0a 00 37 5f 00 08 00 ff c0 08 00 00 28 18

N T T O PCI %P%9 %7%_%e%l!<%7%g%s4D6- Revision: 1.3 C.3 system2 $N%7%_%e%l!<%7%g%s!&%m%0 1 #--- simulation system2.sim fact.bin :clock 1007 --- 2 #-- DLXC Info. 3 !dlPc ! PC:08000048 rst(0)put(1)(in(08000044))add(0)inc(1)get(1)(out(08000048)) 4 !dlMem ! inst:read(1) ->iok(1):[adr(08000048) ](data(00000020)) 5 !dlMem ! data:read(0)write(0)->dok(0):[adr(zzzzzzzz):be(zzzz)](data(zzzzzzzz)) 6 !dlPipe ! runSV(active(1)state:run) 7 !dlPipe ! | | | MGFU**..... | MGFU**..... | MGFU**..... | 8 !dlPipe ! active/wait(tag):|1/0(_)|1/0(_)|1/0(00000000000)|1/0(00000000000)|0/0(01011101000)| 9 !dlLatch ! ID :[ir 0bfffffc] 10 !dlLatch ! EX :[opd1 00000000 opd2 00000000 opd3 00000000 op 000000] 11 !dlLatch ! MEM:[mar fffffffc data 00000000] 12 !dlLatch ! WB :[d 0000eeee] 13 !dlGr0 ! read1(0)[#(zz)](data(zzzz)) read2(0)[#(zz)](data(zzzz)) write(0)[#(zz)](data(zzzz)) 14 !dlGr1 ! r0:00000000 at:00000000 v0:00375f00 v1:0000000a a0:00000001 a1:00000000 a2:00000000 a3:00000000 15 !dlGr2 ! t0:0000eeee t1:00000004 t2:ffffff00 t3:00000000 t4:00000000 t5:00000000 t6:00000000 t7:0000029a 16 !dlGr3 ! s0:00000000 s1:00000000 s2:00000000 s3:00000000 s4:00000000 s5:00000000 s6:00000000 s7:00000000 17 !dlGr4 ! t8:000000ab t9:ffffff00 k0:00000000 k1:00000000 gp:08002200 sp:0800ffb0 fp:0800ffc0 ra:08000028 18 !dcCache0! inst:read(1) hit(1)->iok(1):[adr(08000048) ](data(00000020)) 19 !dcCache0! data:read(0)write(0)hit(0)->dok(0):[adr(zzzzzzzz):be(zzzz)](data(zzzzzzzz)) 20 !dcCache1! load(0)loadLine(0) ->lok(0):[adr(zzzzzzzz) ](data(zzzzzzzz)) 21 !dcCache1! store(0) ->sok(0):[adr(zzzzzzzz):be(zzzz)](data(zzzzzzzz)) 22 !dcCache1! loading(0) to line(4), position(0+0) 23 !dcCache2! 0:1:0800ff:uuuuuuuu uuuuuuuu 0800ff20 080000bc 1:1:0800ff:00000001 00000001 0800ff30 080000bc 24 !dcCache2! 2:1:080000:af20000c 0c000024 00000020 8f2f0000 3:1:080000:8f38000c af8f000c af980010 3408eeee 25 !dcCache3! 4:1:080000:af880008 0bfffffc 00000020 2bbd0010 5:1:0800ff:00000005 00000078 0800ff70 080000bc 26 !dcCache3! 6:1:080000:0c00001c 00000020 af820004 8fbf000c 7:1:080000:8fbe0008 23bd0010 4be00000 00000020 27 !dcCache4! 8:1:0800ff:00000008 00009d80 0800ffa0 080000bc 9:1:0800ff:00000009 00058980 0800ffb0 08000064 28 !dcCache4! a:1:0800ff:0000000a 00375f00 0800ffc0 08000028 b:1:080000:00000020 28840001 0fffffc4 00000020 29 !dcCache5! c:1:080000:8fc30000 00000020 00431018 afc20004 d:1:080000:8fbf000c 8fbe0008 23bd0010 4be00000 30 !dcCache5! e:1:080000:00000020 uuuuuuuu uuuuuuuu uuuuuuuu f:0:uuuuuu:uuuuuuuu uuuuuuuu uuuuuuuu uuuuuuuu 31 !iaccCPU ! Adr(zzzzzzzz|zzzzzzzz) Be(zzzz|zzzz) Data(zzzzzzzz|zzzzzzzz) 32 !iaccCPU ! Read : M(0) ML(0) I(0) C(0)->done(0) Write : M(0) I(0) C(0)->done(0) 33 !iaccCPU ! ReadReq: M(0) ML(0) I(0) ->done(0) WriteReq: M(0) I(0) ->done(0) 34 #-- iAccess (SYS) Info. 35 !iaccSYS ! Adr(zzzzzzzz|zzzzzzzz) Be(zzzz|zzzz) Data(zzzzzzzz|zzzzzzzz) 36 !iaccSYS ! Read : M(0) ML(0) I(0) C(0)->done(0) Write : M(0) I(0) C(0)->done(0) 37 !iaccSYS ! ReadReq: M(0) ML(0) I(0) ->done(0) WriteReq: M(0) I(0) ->done(0) 38 #-- iAccess (USR) Info. 39 !iaccUSR ! Adr(zzzzzzzz|zzzzzzzz) Be(zzzz|zzzz) Data(zzzzzzzz|zzzzzzzz) 40 !iaccUSR ! Read : M(0) ML(0) I(0) C(0)->done(0) Write : M(0) I(0) C(0)->done(0) 41 !iaccUSR ! ReadReq: M(0) ML(0) I(0) ->done(0) WriteReq: M(0) I(0) ->done(0) 42 #-- Config. Reg.(CPU) info. 43 !cr0DLX ! D(4567) V(bbbb) C(00)(00)(00) R(01) BIST(0000) H.T.(00) L.T.(00) 44 !cr0DLX ! MAX_LAT(04) MIN_GNT(00) Int.Pin(00) Int.Line(00) 45 !cr1DLX ! B.A.R. 0:00000001 1:00000000 2:00000000 3:00000000 4:00000000 5:00000000 ROM:00000000 46 !cr1DLX ! Status:(0000000000000000) Command:(0000000101000100) Cache Line Size(04) 47 #-- Config. Reg.(USR) info. 48 !cr0USR ! D(0123) V(bbbb) C(00)(00)(05) R(01) BIST(0000) H.T.(00) L.T.(00) 49 !cr0USR ! MAX_LAT(04) MIN_GNT(00) Int.Pin(00) Int.Line(00) 50 !cr1USR ! B.A.R. 0:0000ff01 1:08000000 2:00000000 3:00000000 4:00000000 5:00000000 ROM:00000000 51 !cr1USR ! Status:(0000000000000000) Command:(0000000000000011) Cache Line Size(04) 52 #-- Config. Reg.(BRI) info. 53 !cr0BRI ! D(89ab) V(bbbb) C(00)(00)(06) R(01) BIST(0000) H.T.(00) L.T.(00) 54 !cr0BRI ! MAX_LAT(04) MIN_GNT(00) Int.Pin(00) Int.Line(00) 55 !cr1BRI ! B.A.R. 0:00000000 1:00000000 2:00000000 3:00000000 4:00000000 5:00000000 ROM:00000000 56 !cr1BRI ! Status:(0000000000000000) Command:(0000000000000100) Cache Line Size(04) 57 #-- PCI(BUS) Info. 58 !pb0BUS ! val.: RST#(1) AD(ffffffff) C/BE#(1111) 59 !pb0BUS ! val.: PAR(0) FRAME#(1) IRDY#(1) TRDY#(1) STOP#(1) DEVSEL#(1) PERR#(1) 60 !pb1BUS ! enb1: AD(0) C/BE#(0) PAR(1) FRAME#(0) IRDY#(1) TRDY#(0) STOP#(0) DEVSEL#(0) PERR#(0) 61 !pb2BUS ! enb2: AD(0) C/BE#(0) PAR(0) FRAME#(0) IRDY#(0) TRDY#(0) STOP#(0) DEVSEL#(0) PERR#(0) 62 !pb3BUS ! enb3: AD(0) C/BE#(0) PAR(0) FRAME#(0) IRDY#(0) TRDY#(0) STOP#(0) DEVSEL#(0) PERR#(0) 63 #-- PCI(DLX) Info. 64 !PCI0DLX ! RST#(1) AD(0|ffffffff|zzzzzzzz) C/BE#(0|1111|zzzz) PAR(1|0|0) PERR#(0|1|z) SERR(0) 65 !PCI0DLX ! FRAME#(0|1|z) IRDY#(1|1|1) TRDY#(0|1|z) STOP#(0|1|z) IDSEL(0) DEVSEL#(0|1|z) REQ#(1) GNT#(1) 66 #-- PCI(USR) Info. 67 !PCI0USR ! RST#(1) AD(0|ffffffff|zzzzzzzz) C/BE#(0|1111|zzzz) PAR(0|0|z) PERR#(0|1|z) SERR(0) 68 !PCI0USR ! FRAME#(0|1|z) IRDY#(0|1|z) TRDY#(0|1|z) STOP#(0|1|z) IDSEL(0) DEVSEL#(0|1|z) REQ#(1) GNT#(1) 69 #-- PCI(BRI) Info. 70 !PCI0BRI ! RST#(1) AD(0|ffffffff|zzzzzzzz) C/BE#(0|1111|zzzz) PAR(0|0|z) PERR#(0|1|z) SERR(0) 71 !PCI0BRI ! FRAME#(0|1|z) IRDY#(0|1|z) TRDY#(0|1|z) STOP#(0|1|z) IDSEL(0) DEVSEL#(0|1|z) REQ#(1) GNT#(1) 72 #-- fact.bin Info. 73 N [08002200]: 00 00 00 0a 74 FACTN [08002204]: 00 37 5f 00 75 END [08002208]: 00 00 ee ee 76 TIME [0800220c]: 00 00 02 9a 77 ACCESS [08002210]: 00 00 00 ab 78 stack10 [0800ff00]: uu uu uu uu uu uu uu uu 08 00 ff 20 08 00 00 bc 79 stack09 [0800ff10]: 00 00 00 01 00 00 00 01 08 00 ff 30 08 00 00 bc 80 stack08 [0800ff20]: 00 00 00 02 00 00 00 02 08 00 ff 40 08 00 00 bc 81 stack07 [0800ff30]: 00 00 00 03 00 00 00 06 08 00 ff 50 08 00 00 bc 82 stack06 [0800ff40]: 00 00 00 04 00 00 00 18 08 00 ff 60 08 00 00 bc 83 stack05 [0800ff50]: 00 00 00 05 00 00 00 78 08 00 ff 70 08 00 00 bc 84 stack04 [0800ff60]: 00 00 00 06 00 00 02 d0 08 00 ff 80 08 00 00 bc 85 stack03 [0800ff70]: 00 00 00 07 00 00 13 b0 08 00 ff 90 08 00 00 bc 86 stack02 [0800ff80]: 00 00 00 08 00 00 9d 80 08 00 ff a0 08 00 00 bc 87 stack01 [0800ff90]: 00 00 00 09 00 05 89 80 08 00 ff b0 08 00 00 64 19

N T T O PCI %P%9 %7%_%e%l!<%7%g%s4D6- Revision: 1.3 88 stack00 [0800ffa0]: 00 00 00 0a 00 37 5f 00 08 00 ff c0 08 00 00 28 20

N T T O PCI %P%9 %7%_%e%l!<%7%g%s4D6- Revision: 1.3 C.4 NcBj%W%m%0%i%‘ fact.asm 1 # fact.asm --- calculate 10!(factorial) with recursive func. call. 2 # by K.Nagami 3 4 # These 4 lines are only for the definition of memory map. 5 .data 0x00000000 = " "[0] 6 sys: .space 0 7 .data 0x08000000 = " "[0] 8 user: .space 0 9 .data 0xffff0000 = " "[0] 10 io: .space 0 11 12 #--- I/O port --- 13 .data io + 0x0000ff00 = " "[0] 14 .align 0 15 IOcnt: .space 0 # valid I/O port area 16 Ccnt: .space 0 # clock counter port 17 .space 4 18 Rcnt: .space 0 # read access counter port 19 .space 4 20 Wcnt: .space 0 # write access counter port 21 .space 4 22 RWcnt: .space 0 # access counter port 23 .space 4 24 25 #--- Boot Segment - Execution starts here. --- 26 .text sys = "/SYS/M00"[0] 27 28 lhi $a0, (USR_CF >> 16) # 29 . $a0 |= (USR_CF & 0xffff) # $a0 = USR_CF 30 . call @config # configuration 31 . nop # slot 32 33 lhi $a0, (CPU_CF >> 16) # 34 . $a0 |= (CPU_CF & 0xffff) # $a0 = CPU_CF 35 . call @config # configuration 36 . nop # slot 37 38 lhi $t9, (@program >> 16) # 39 . $t9 |= (@program & 0xffff) # $t9 = @program 40 . goto $t9 # goto @program 41 . nop # slot 42 43 44 @config: 45 # $a0: start address of configuration data. 46 lhi $t9, (io >> 16) 47 . $t9 |= (io & 0xffff) # $t9 = io 48 . $t8 = $0 - 1 # $t8 = 0xffffffff 49 @loop: 50 . $t0 = (%w)$a0[0x0] # CONFIG_ADDRESS 51 . $t1 = (%w)$a0[0x4] # Write Data 52 . $t2 = (%w)$a0[0x8] # Write Mask 53 . $t3 = (%w)$a0[0xc] # End mark 54 55 . $t9[0x0cf8] = $t0 # write to CONFIG_ADDRESS 56 . $t4 = (%w)$t9[0x0cfc] # read register value 57 . $t1 &= $t2 # mask write data 58 . $t2 ^= $t8 # negate $t2 59 . $t4 &= $t2 # mask read data 60 . $t1 |= $t4 # merge write data and read data 61 . $t9[0x0cfc] = $t1 # write the value to register 62 63 bnez $t3, @loop # loop back if continued 21

N T T O PCI %P%9 %7%_%e%l!<%7%g%s4D6- Revision: 1.3 64 . $a0 [+]= (@@C_END - @@C_ORG) # valid slot (next entry) 65 . return # else return 66 . nop # slot 67 68 #--- Configuration Data --- 69 .data sys + 0x10000 = "/SYS/M00"[0x10000] 70 # For USR Memory Configuration 71 USR_CF: .space 0 72 @@C_ORG:.space 0 73 # enable ....... bus# dev.# func.# reg.# 74 .word (1<<31)|(0<<24)|(0<<16)|(1<<11)|(0<<8)|(0x04) # [status] [command] 75 # +- fast back-to-back enable 76 # |+- SERR# enable 77 # ||+- wait cycle control 78 # |||+- parity error response 79 # ||||+- VGA palette snoop 80 # |||||+- memory write and invalidate enable 81 # ||||||+- special cycles 82 # |||||||+- bus master 83 # ||||||||+- memory space 84 # status ......|||||||||+- I/O space 85 .half 0x00000000, 0b0000000000000011 # value 86 .half 0xffffffff, 0b0000001111111111 # mask 87 .word 1 # continue 88 @@C_END:.space 0 89 90 # enable ....... bus# dev.# func.# reg.# 91 .word (1<<31)|(0<<24)|(0<<16)|(1<<11)|(0<<8)|(0x0c) # [] [] [] [cache line size] 92 # size 93 .byte 0x00, 0x00, 0x00, 0x04 # value 94 .byte 0x00, 0x00, 0x00, 0xff # mask 95 .word 1 # continue 96 97 # enable ....... bus# dev.# func.# reg.# 98 .word (1<<31)|(0<<24)|(0<<16)|(1<<11)|(0<<8)|(0x10) # [I/O base address] 99 .word 0x0000ff00 # value 100 .word 0xffffffff # mask 101 .word 1 # continue 102 103 # enable ....... bus# dev.# func.# reg.# 104 .word (1<<31)|(0<<24)|(0<<16)|(1<<11)|(0<<8)|(0x14) # [Mem. base address] 105 .word 0x08000000 # value 106 .word 0xffffffff # mask 107 .word 0 # end 108 109 # For DLX CPU Configuration 110 CPU_CF: .space 0 111 # enable ....... bus# dev.# func.# reg.# 112 .word (1<<31)|(0<<24)|(0<<16)|(0<<11)|(0<<8)|(0x04) # [status] [command] 113 # +- fast back-to-back enable 114 # |+- SERR# enable 115 # ||+- wait cycle control 116 # |||+- parity error response 117 # ||||+- VGA palette snoop 118 # |||||+- memory write and invalidate enable 119 # ||||||+- special cycles 120 # |||||||+- bus master 121 # ||||||||+- memory space 122 # status ......|||||||||+- I/O space 123 .half 0x00000000, 0b0000000101000100 # value 124 .half 0x11111111, 0b0000001111111111 # mask 125 .word 1 # continue 126 127 # enable ....... bus# dev.# func.# reg.# 128 .word (1<<31)|(0<<24)|(0<<16)|(0<<11)|(0<<8)|(0x0c) # [] [] [] [cache line size] 22

N T T O PCI %P%9 %7%_%e%l!<%7%g%s4D6- Revision: 1.3 129 # size 130 .byte 0x00, 0x00, 0x00, 0x04 # value 131 .byte 0x00, 0x00, 0x00, 0xff # mask 132 .word 0 # end 133 134 #--- User Program --- 135 #--- code --- 136 .text user + 0 = "/USR/M00"[0] 137 @program: 138 lhi $t9, (IOcnt >>16) # 139 . $t9 |= (IOcnt & 0xffff) # $t9 = IOcnt 140 141 lhi $gp, (DATA >> 16) # 142 . $gp |= (DATA & 0xffff) # $gp = DATA 143 144 lhi $sp, (ends >> 16) # 145 . $sp |= (ends & 0xffff) # $sp = ends 146 147 . $fp = $sp + (%s)stack00 # $fp = $sp + sizeof stack00 148 149 150 . $t9[(%o)Ccnt] = $0 # reset clock counter I/O 151 . $t9[(%o)RWcnt] = $0 # reset access counter I/O 152 153 . call main # main() 154 . nop # slot 155 156 # Execution end 157 . $t7 = (%w)$t9[(%o)Ccnt] # get clock count, 158 . $t8 = (%w)$t9[(%o)RWcnt] # get access count, 159 . $gp[(%o)TIME] = $t7 # 160 . $gp[(%o)ACCESS] = $t8 # and store them 161 162 . $t0 = 0xeeee # 163 . $gp[(%o)END] = $t0 # *END = 0x00001234 164 165 inf: . goto inf # infinite loop 166 . nop # slot 167 168 main: 169 # Callee Routine (head) 170 . $sp -= (%s)stack00 171 . $sp[0x0c] = $ra # return address 172 . $sp[0x08] = $fp # frame pointer 173 . $fp = $sp + (%s)stack00 174 175 . $a0 = (%w)$gp[(%o)N] # 176 . call fact # call fact(N) 177 . nop # slot 178 . $gp[(%o)FACTN] = $v0 # *FACTN = fact(N) 179 180 # Callee Routine (tail) 181 . $ra = (%w)$sp[0x0c] # return address 182 . $fp = (%w)$sp[0x08] # frame pointer 183 . $sp += (%s)stack00 # pop stack frame 184 . return 185 . nop # slot 186 187 fact: 188 # Callee Routine (head) 189 . $sp -= (%s)stack00 # push stack frame 190 . $sp[0x0c] = $ra # return address 191 . $sp[0x08] = $fp # frame pointer 192 . $fp = $sp + (%s)stack00 193 23

N T T O PCI %P%9 %7%_%e%l!<%7%g%s4D6- Revision: 1.3 194 . $fp[0] = $a0 # save argument 195 . $t0 = $a0 > 1 # 196 bnez $t0, @RECURSION # if ($a0 > 1) goto L2 197 . nop # slot 198 . $v0 = 1 # v0 = 1 (fact(1) = 1) 199 . goto @TAIL 200 . nop # slot 201 @RECURSION: 202 . $a0 = (%w)$fp[0] 203 . nop # load delay slot 204 . --$a0 # 205 . call fact # fact(N - 1) 206 . nop # slot 207 . $v1 = (%w)$fp[0] # $v1 = N 208 . nop # load delay slot 209 . $v0 *= $v1 # $v0 = fact(N - 1) * N 210 @TAIL: 211 . $fp[0x04] = $v0 # save return value 212 213 # Callee Routine (tail) 214 . $ra = (%w)$sp[0x0c] # return address 215 . $fp = (%w)$sp[0x08] # frame address 216 . $sp += (%s)stack00 # pop stack frame 217 . return 218 . nop # slot 219 220 #--- data --- 221 .data user + 0x2200 = "/USR/M00"[0x2200] 222 DATA: .space 0 # DATA <- start address 223 N: .word 10 # the initial argument for fact() 224 FACTN: .space 4 # 10! (0x0037f500) will be stored 225 END: .space 4 # to be 0x0000eeee at the end 226 TIME: .space 4 # clock count 227 ACCESS: .space 4 # ACCESS count 228 229 #--- stack --- 230 .data user + 0xff00 = "/USR/M00"[0xff00] 231 stack10:.space 16 232 stack09:.space 16 233 stack08:.space 16 234 stack07:.space 16 235 stack06:.space 16 236 stack05:.space 16 237 stack04:.space 16 238 stack03:.space 16 239 stack02:.space 16 240 stack01:.space 16 241 stack00:.space 16 # These are stack frames 242 ends: .space 0 243 #--- End of User Program --- 24