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1) Si consideri il seguente frammento di codice C e s scrivail corrispondente codice Assembly MIPS. (NOTE: 1)
UTILIZZARE SOLTANTO LE ISTRUZIONI RIPORTATE NELLA TABELLA SOTTOSTANTE; 2) PER

DICHIARARE LE COSTANTI 2.0 E 0.0005 USARE LA DIRETTIVA .double)

mai n()

doubl e di1, d
r =

}

doubl e newsqrt (

{

doubl e x1, x

2, r;

doubl e v)

0 =

int finito =0

while (! fin

ito) {

v /| 2

newsqrt(dl) + newsqrt(d2)

x1 = (x0 + (v / x0)) / 2
if ((x1 > x0) & (x1 — x0) < 0.0005) finito = 1;

else if ((x0 > x1) & & (x0 — x1) < 0.0005) finito =1

x0 = x1;

return (x1)

}

2) Descrivere brevemente 3 vantaggi della architettura RISC rispetto aquela CISC.

MIPSinstructions

Ingtruction Example Meaning Comments

add add $1, $2, $3 $1=952+%3 3 operands exception possible

subtract sub $1, $2, $3 $1=%2-$3 3 operands exception possible

add immediate addi  $1, $2, 100 $1=$2+100 + congtant; exception possible

subtract immediate subi  $1, $2, 100 $1=$2- 100 - constant; exception possible

multiplication mlt $1, $2 Hi,Lo=$1 x $2 64-bit Signed Product ; result in Hi,Lo

division di v $1, $2 Hi=$1 % $2,Lo=$1/$2 Signed division

move from Hi nfhi  $1 $L=Hi Create copy of Hi

move from Lo nflo $1 $l=Lo Create copy of Lo

and and $1, $2, $3 $1=$2& $3 3 register operands; Logical AND

or or $1, $2, $3 $1=%2|$3 3 register operands; Logical OR

nor nor $1, $2, $3 $1=1($2|$3) 3 register operands; Logical NOR

xor xor $1, $2, $3 $1=$2"$3 3 register operands; Logical XOR

and immediate andi  $1, $2, 100 $1=$2& 100 Logical AND register, constant

or immediate or i $1, $2, 100 $1=$2|100 Logical OR register, constant

xor immediate xori  $1,%$2,100 $1 =$2" 100 Logical XOR register, constant

shift left logical sl | $1, $2, 10 $1=9%$2<<10 Shift | eft by congtant

shift right logical srl $1, $2, 10 $1=$2>>10 Shift right by constant

1oad word lw $1,100($2) $1 = Memory[$2+100 Datafrom memory to register

load byte I'b $1,100($2) $1 = Memory[$2+100 Datafrom memory to register

10ad byte unsigned lbu  $1,100(%$2) $1 = Memory[$2+100 Datafrom mem. to reg.; no sign extension

store word swW $1,100($2) Menmory[$2+100] = $1 Datafrom register to memory

store byte sb $1,100($2) Menmory[$2+100] = $1 Datafrom register to memory

load address la $1, var $1=&var Load variable address

branch on equa beq  $1, $2, 100 if ($1 = =$2) go to PC+4+100 Equa test; PC rel aive branch

branch on not equal bne  $1, $2, 100 if ($1 != $2) go to PC+4+100 Not equal test; PC relaive

set on lessthan slt $1, $2, $3 if ($2<$3)$1=1;else$l =0 Compare | ess than; 2°s complement

set on lessthan immediate slti  $1,%$2,100 if ($2<100)$1=1; else$1=0 Compare < constant; 2'scomplement

et on lessthan unsigned sltu $1,$2, $3 if ($2<$3)$1=1;else$l =0 Compare | ess than; natura number

set on lessthan imm. unsigned sltiu $1,%$2,100 if ($2<100)$1=1; else$1=0 Compare constant; natura number

ump 10000 go to 10000 Jump to target address

unp register r $31 go to $31 For switch, procedure return

ump and link al 10000 $31 = PC + 4;go to 10000 For procedure call

add.s add.d add. x $f0,f2,$f4 HO=$f2+%f4 Single and double precision add

sub.s sub.d add. x $f0,f2,$f4 HO=%f2-$4 Single and double precision subtraction

mul.s mul.d mul . x $f0,f2,$f4 $O=9f2* $f4 Single and double precision multiplication

divs divd div.x $f0,f2, $f4 HO=$f2/$f4 Single and doubl e precision division

mov.s mov.d mov. x $f0, $f 2 PO $f2 Single and double precision move

abss absd abs. x $f0, $f 2 $0=ABS($2) Singe and double precision absolute val ue

clts cltd(egneleg,ge) c.lt.x $f0,$f2 Temp=($f0<$f2) Single and double: compare $f0 and $f2 <,=,!=,<=>>=

branch on false bc1f | abel If (Temp = = false) go to | abel Temp is' Condition-Code'

branch on true bclt | abel If (Temp = =true) go to label Temp is' Condition-Code'

load floating point (32bit) lwecl  $f0,0(%$1) $f0<Memory[$1]

store floating point (32bit) swel  $f0,0($1) Memory[$1] < $f0

Register Usage
Name |Register Num. Usage Name | Register Num. Usage Name Usage
$zero 0 Thecongtant value0| | $v0-$vl 2-3 Results $f0, $f1, ..., $f31 | Singeprecision floating point registers
$0-$s7 16-23 Saved $p, $p 30,29 Frame pointer, stack pointer $f0, $f2, ..., $f30 | Double precision floating point registers
$t0-$t9 | 8-15,24-25 Temporaries $ra, $gp 31,28 return address, globd pointer

$a0-$a3 4-7 Arguments $k0-$k1 26,27 Kernel usage
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1) Unapossihbilesoluzione € riportatanel file newsgrt.s. Lasoluzione € stataestesaa caso di un input generico
al fine di ottenere un programma utili zzabile dal simulatore SPIM.

.data

due: .double 2.0
eps: .double 0.00005

nessaggi o:
ins_dati:
vis_ris:

RTN:

.text

.globl main

#

# Funzione per il

#

# Paranetri

#

# Paranetri

#

newsqrt:
#f0

la

I wel
I wel
la

I wel
I wel
div.d

add
| oop1l:
bne

div.d
add. d
div.d

$t 0,
$f 2,
$f 3,
$t O,
$f 4,
$f5,
$f 6,

$t1,
$t1,

$f 8,
$f 8,

$f 12,

.asciiz
.asciiz
.asciiz
.asciiz

inp: $f0

out: $f12

due

0( $t 0)
4($t0)
eps

0( $t 0)
4($t0)
$f0, $f2

$0, $0
$0, fine
$f0, $f6

$f8, $f6
$f8, $f2

c.lt.d $f6, $fi2
bclf avl
sub.d $f8, $f12, $f6
c.lt.d $f8, $f4

bclf avl

addi
j av2

avl:

$t1,

$t1, 1

c.lt.d $f12, $f6
bclf av2
sub.d $f8, $f6, $f12
c.lt.d $f8, $f4

bclf av2

addi
av2:

$t1,

$t1, 1

mov.d $6, $f12
j loopl

fine:
jr

nai n:

# Stanpa intestazione puntata da $a0 (servizio #4)

la
I

$ra

$ao,
$vo,

syscal |

nessaggi o
4

"Cal colo di sqrt(n)\n"
"lnserisci n ="
"sqrt(n) ="

"\

calcol o della radice con il

#due

#epsil on

#x0

#

#

#

#

#

v / x0
+x0

/12 -->x1
x0 <? x1

x1-x0

x1 <? x0

x0-x1

# legge n (valore in $f0) (servizio #7)

$vo,

syscal |

7

# chiama newsqrt(n)
newsqrt

jal

# stanpa nessaggio per il

la
I

$ao,
$vo,

syscal |

vis_ris
4

risultato (servizio #4)

# stanpa sqrt(n) (servizio #3)

$vo,

syscal |

3

net odo Newt on- Raphson
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# stanpa \n (servizio #4)

la $a0, RTN
li $vo, 4
syscal |

# exit (servizio #10)

I $v0, 10
syscal |

2) Alcuni dei vantaggi delle architetture RISC rispetto alle architetture CISC:

Hardware semplificato e quindi piu’ veloce (assenza di microprogrammazi one)
Set di istruzioni cdibrato sui programmi reali

Eliminazione delle istruzioni complesse (vel ocizzazione di quelle piu’ usate)
Semplificazione del modi di indirizzamento (architettura load/store)

Istruzioni alunghezza fissa (decodifica semplificata)

Set di registri piu’ ampio e con registri di uso generde

Semplificazione della gestione delle interruzioni

[Tempi di esecuzionesimili per favorireil pipelining]

[Passaggio del parametri attraversoi registri (file di regitri sovrapposti)]
[Gestione I/O attraverso un unico spazio di indirizzamento (memory mapping)]
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