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1) [30/40] Trovare il codice assembly MIPS corasgdente del seguente programmtligzando solo e unicamente istruzioni dalla tabéa
sottostante erispettando le convenzioni di utilizzazione dei reigtri del’assembly MIPS riportate qua sotto, per riferimento).

/* Finds the index of element having max. absolute val ue.

** Jack Dongarra, |inpack, 3/11/78. el se
*/
static int idamax(int n, float *dx,int incx)
/* code for increnent equal to 1 */
{
Fl oat dmax; itemp = 0;
int i, ix, itenp; dmax = fabs((doubl e)dx[0]);
for (i =1; i <n; i++)
if (n<1) i f(fabs((double)dx[i]) > dmax)
return(-1); {
if (n==1) itemp = i;
return(0); dnmax = fabs((double)dx[i]);
if(incx 1= 1) }
{ }
return (itenp);
/* code for increment not equal to 1 */ }
ix =1; int main()
dnax = fabs((doubl e)dx[0]);
ix = ix + incx; float a[100];
for (i =1; i <n; i++) int I, k, n, lda;
{
i f (fabs((double)dx[ix]) > dnax) | = idamax(n-k, &[ | da*k+k], 1) + k;
{ ) }
itenp =i;
dnax = fabs((double)dx[ix]);
ix =ix +incx;
}
}
MIPS instructions
Instruction Example Mearing Comments
add add $1, $2, $3 1=$2 + $C 3 operands; exceptiorossible
subtract sub $1, $2, $3 1= $2- $3 3 operands; exception possi
add immediat addi $1, $2, 100 1 =$2 + 10( + constant; exception possit
subtract immediat subi $1, $2, 100 1 = $2- 100 - constant; exception possit
multiplicatior nul t $1, $2 Hi,Lo= $1 x $: 64-bit Signed Product ; result in Hi,
division div $1, $2 Hi=$1% $2, Lo=$1/94 Signed divisiol
move from H nf hi $1 1=H Create copy of H
move from Lo nflo $1 1= Lc Create copy of L
and and $1, $2, $3 1=$2&$3 3 register operands; Logical AN
or or $1, $2, $3 1=$2 | $¢ 3 register operands; Logical C
nor nor $1, $2, $3 1=1($2 | $ 3 register operands; Logical NC
xor xor $1, $2, $3 1=3$2"$ 3 register operands; Logical XC
and immediat andi $1, $2, 100 1 = $2 & 10C Logical AND register, constal
or immediate ori $1, $2, 100 1 =$2]10( Logical OR register, consta
xor immediate xor i $1, $2, 100 1 =$2 " 10( Logical XOR register, consta
shift left logical sl $1, $2, 10 1= $2 << 1( Shift left by constan
shift right logical srl $1, $2, 10 1= $2 >> 1( Shift right by constar
load word Iw $1, 100( $2) 1 = Memory[$2+100 Data from memory to regist
load byte I'b $1, 100( $2) 1 = Memory[$2+100 Data from memory to regist
load byte unsigne | bu $1, 100( $2) 1 = Memory[$2+100 Data from mem. to reg.; no sign exten:
store worc sSw $1, 100( $2) Memory[$2+100] = $: Data from register to memc
store byte sh $1, 100( $2) Memory[$2+100] = $: Data from register to memc
load addres la $1, var $1 = &var Load variable addre:
branch on equi beq $1, $2, 100 if ($1 = = $2) go to PC+4+1( Equal test; PC relative bran
branch on not equ: bne $1, $2, 100 if (31 != $2) go to PC+4+10 Not equal test; PC relati
set on less tha slt $1, $2, $3 if ($2<$3) $1 =1, else $1 = Compare less than; 2's complem
set on less than immediz slti $1, $2, 100 if ($2 < 100) $1 Compare < constant; 2°'s complem
set on less than unsign sltu $1, $2, $3 if ($2 < $3) $1 Compare less than; natural num
set on less than imm. unsigr sltiu  $1,%$2, 100 if ($2 <100) $1 = 1; else $1 = Compare constant; natural num
ump 10000 go to 1000C Jump to target addre
ump registe r $31 o to $31 For switch, procedure retu
ump and link al 10000 31 = PC + 4,90 to 100( For procedure ca
add.s add add.x  $f0,f2,$f4 f0=$f2+$f2 Single and double precision &
sub.s sub add. x  $f0,f2,$f4 f0=$f2-$f4 Single and double precision subtrac
mul.s mul.( nul . x  $f0,f2,$f4 $f0=$f2*$f4 Single and doublprecision multiplicatio
div.s  div.c div.x $f0,f2, $f4 $f0=$f2/$f4 Single and double precision divis
mov.S Mov. nov.x  $f0, $f 2 $f0€$f2 Single and double precision m¢
abs.s abs abs.x  $f0, $f2 $f0=ABS($f2, Single and double precisi@bsolute valt
neg.s neg neg.x  $f0, $f2 $f0= - (3f2) Single and double precision absolute v
clts c.lt.d (eqg,ne,legtc c.lt.x $f0,$f2 Temp=($f0<$f2 Single and double: compare $f0 and $f2 <,=,!=,<=
mtcl (mfcl ntcl $1, $f2 $f2=$1 Data from gen.reg. to C1 reg. (no conversion) (doeversa
branch on fals bci1f | abel If (Temp = = false) go to lak Temp is ‘Conditio-Code
branch on tru bclt | abel If (Temp = = true) go to lak Temp is ‘Conditio-Code
load floating point (32bit lwel $f 0, 0($1) $f0<Memory[$1
store floating point (32bi swcl $f 0, 0($1) Memory[$1 <$f0
convert single into douk cvt.d.s $f0, $f2 $f0=(double)$f. Also cvt.s.d (vicevers
convert single into integ cvt.w.s $f1, $f0 $f1=(int)$fC Also cvt.s.w (viceversi

Register Usage
Name Register Nun Usagt Name Register Nun Usagt Usagt
$zerc 0 The constant value vO-$v1 2-3 Result: Single precision floating point regist
$s(-$si 1€-223 Savet fp, $sp. 30,2¢ frame pointer, stack poin! Double precision floating point regist
$t0-$tS 8-15,2¢-28 Temporaire ra, $9| 31,2¢ return address, global poin
$al-$al 47 Argument KC-$k1 26,21 Kernel usag
System calls
Service Nam Service Num. ($v( INPUT Argument OUTPUT Argument
print_int 1 $aO=integer to pril
print_floal 2 $f12=float to prin
print_string 4 $a0=address of ASCIIZ string to pi
Sbrk 9 $a0=Number of bytes to be alloce $v0=pointeito the allocated memc

2) [10/40]Si consideri una cache di dimensione 64B e a 4liMipo write-back. La dimensione del blocco eygehil
tempo di accesso alla cache e' 4 ns e la penalitaso di miss e' pari a 40 ns, la politica digimzzamento e' LRU. Il
processore effettua i seguenti accessi in cachieditizzi al byte: 7773, 7756, 7777, 7790, 777489, 7773, 7788, 7779,
5390, 7777, 7772, 7703, 5270, 7760, 7775, 7787177707, 5378, 7712.

Tali accessi sono alternativamente letture e acgittPer la sequenza data, ricavare il tempo ndigiocesso alla cache,
riportare i tag contenuti in cache al termine ksl dei blocchi (ovvero il loro indirizzo) viaaieliminati durante il
rimpiazzamento ed inoltre in corrispondenza di gudérimento il blocco e’ eliminato.



