COWPI TO di ARCHI TETTURA DEI CALCOLATORI 1 del 09-04-2013 VATRI CCLA
COGNOVE
NOVE

MODULO RETI LOGICHE:
| SEGUENTI ESERCIZI VALGONO 50% DEL VOTO FINALE (480) PER GLI INFORMATICI (ARCHITETTURA 1) E (1
E 2) IL 33% DEL VOTO FINALE (20/60) PER GLI ALTRIARCHTIETTURA 1A)

Esercizio 1

Progettare un PLA costituito interamente da porte NAND per le funzioni:

fi=2,00,2,3,6,7,8,10,11)
£=%,0,6,7,8,15)

Esercizio 2

Progettare una rete sequenziale che in un fusso continuo di bit in ingresso riconosce la sequenza
xxx 100 Lyxxx oppure la sequenza xxx001 1xxx.
Nel progetto fare uso di flip flop T.

MODULO CALCOLATORI ELETTRONICI:
| SEGUENTI ESERCIZI VALGONO 50% DEL VOTO FINALE (480) PER ARCHITETTURA 1 E 66% DEL VOTO FINALE
(40/60) PER ARCHITETTURA 1A. VALGONO 40/40 PER GALTRI.

1. [16] Trovare il codice assembly MIPS corrisponéetht| seguente programmailizzando solo e unicamente
istruzioni dalla tabella sottostantg, rispettando le convenzioni di utilizzazione dei reigtri dell'assembly MIPS
(riportate in calce, per riferimento). In alternatj si usi I'assembly x86 anziche’ MIPS.Le funzioon definite sono da
considere funzioni esterne al programma.

char daytab[2][13] = {

{0, 31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31},
{0, 31, 29, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31},
¥

int m mein() {

nrday_of _year (2013, 4, 9);
int day_of _year(int year, int nonth, int day) print_int(m;
{ exit;

int i, |leap; }
if (year < 1752 || month < 1 || nonth > 12 || day < 1)
return -1;
leap = (year% == 0 && year%d00 != 0) || year %00 == O;
if (day > daytab[leap][nonth])
return -1;
for (i =1; i < nonth; i++)
day += daytab[leap][i];
return day;

}

2. [8] Si consideri una cache di dimensione 64B evie 2li tipo write-back. La dimensione del bloccaBebyte, il
tempo di accesso alla cache e’ 4 ns e la pendaiitzdiso di miss e’ pari a 40 ns, la politica dipiazzamento e’
LRU. Il processore effettua i seguenti accessaiche, ad indirizzi al byte: 5473, 5356, 5377, 5B83Y4, 5389,
5373, 5388, 5379, 5390, 5277, 5272, 5203, 5270052875, 5387, 5371, 5307, 5378, 5312. Tali accEssd
alternativamente letture e scritture. Per la serpuelata, ricavare il tempo medio di accesso attheaiportare i
tag contenuti in cache al termine e la lista decbhi (ovvero il loro indirizzo) via via eliminatiurante il
rimpiazzamento.

3. [6] Ricavare la rappresentazione binaria in form&ieE-754 doppia precisione del numero 4/3 suppdoet
effettuare un arrotondamento al piu’ vicino valorevirgola mobile rappresentabile nel suddetto faton

4. [4] lllustrare lo schema di arbitraggio in Daisy-dd supponendo di dover collegare ad un bus comune
dispositivi chs utilizzino tale schema (indicarela i segnali del bus comune).

5. [6] Disegnare lo schema dettagliato dell’organizae fisica in banchi di una DRAM ad 1Mbit assumend
banchi da 32Kbit raggruppati in 4 blocchi.



nstructions

Instruction Example Meaning Comments

add add $1, $2, $3 1=$2+$3 3 operands; exception possible
subtract sub $1, $2, $3 1=$2-3$3 3 operands; exception possible

add immediate addi $1, $2, 100 1 =$2 + 100 + constant; exception possible
subtract immediate subi $1, $2, 100 $1 =$2-100 - constant; exception possible
multiplication mul t $1, $2 HiLo= $1 x $2 64-bit Signed Product ; result in ki
division div $1, $2 Hi=$1 % $2, Lo =$1/$2 Signed division

move from Hi nf hi $1 1=Hi Create copy of Hi

move from Lo nflo $1 1=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 ori $1, $2, 100 1=$2]100 Logical OR register, constant

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

shift left logical sl $1, $2, 10 1 = $2 << 10 Shift left by constant

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

load word Iw $1, 100( $2) 1 = Memory[$2+100] Data from memory to register

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

load byte unsigned | bu $1, 100($2) 1 = Memory[$2+100] Data from mem. to reg.; nansigtension
store word SW $1, 100( $2) Memory[$2+100] = $1 Data from register to memory

store byte sb $1, 100( $2) Memory[$2+100] = $1 Data from register to memory

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

branch on equal beq $1, $2, 100 if ($1 = = $2) go to PC+4+100 Equal test; PC reéabranch

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

set on less than slt $1, $2, $3 if($2<$3)$1=1;else $1=0 Compare less t@as complement

set on less than immediate slti $1, $2, 100 if ($2 <100) $1=1;else $1 =0 Compare < camst&'s complement
set on less than unsigned sltu $1, $2, $3 if ($32<$3)$1=1;else $1=0 Compare less thatural number

set on less than imm. unsigned sltiu  $1,$2,100 if ($2 < 100) $1 =1; else $1 =0 Compare constaatiural number

jump 10000 go to 10000 Jump to target address

jump register r $31 o to $31 For switch, procedure return

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

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

sub.s sub.d add. x  $f0,f2,$f4 f0=$f2-$f4 Single and double precision subtraction
mul.s mul.d mul.x  $f0,f2,$f4 fO=$f2*$f4 Single and double precision multipliicat
div.s div.d div.x  $f0,f2,$f4 f0=$f2/$f4 Single and double precision division
mov.s mov.d mov.x  $f0, $f2 f0<$f2 Single and double precision move
abs.s abs.d abs.x  $f0,$f2 f0=ABS($2) Single and double precision absoluikig
neg.s neg.d neg.x  $f0,$f2 $0=— ($2) Single and double precision absolute value
c.lt.s c.lt.d (eq,ne,le,gt,ge) c.lt.x $f0,$f2 Temp=($f0<$f2) Single and double: compare $f0 afddk$=,!=,<=,>>=
mtcl (mfcl) ntcl $1, $f 2 $f2=$1 Data from gen.reg. to C1 reg. (no conversion) (doeversa)
branch on false bclf | abel If (Temp = = false) go to label Temp is ‘Conditi@ode’

branch on true bclt | abel If (Temp = = true) go to label Temp is ‘Conditiorods’

load floating point (32bit) Iwel $f 0, 0($1) $f0&Memory[$1]

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

convert single into double cvt.d.s $f0, $f2 $f0=(double)$f2 Also cvt.s.d (viceversa)

convert single into integer cvt.w.s $f1,$f0 $f1=(int)$f0 Also cvt.s.w (viceversa)

Register Usage

Name Register Num. Usage Namp Register Num. Usage Name Usage
$zero 0 The constant value $v0-$l/1 2-3 Results $f0, $f1, ..., $f31 Single precision floating poimtgisters
$s0-$s7 16-23 Saved $p, $$p 30,29 frame poistack pointer $f0, $f2, ..., $f30 Double precisitoafing point registers
$t0-$t9 8-15,24-25 Temporaires $ra, $hp 31,28 rnedddress, global pointer
$a0-$a3 4-7 Arguments $kO-$KL 26,27 Kernel usage
System calls
Service Name Service Num. ($v0) INPUT Arguments OUTPUT Arguments
print_int 1 $aO=integer to print
print_float 2 $f12=float to print
print_string 4 $a0=address of ASCIIZ string to prin
Sbrk 9 $a0=Number of bytes to be allocated $vO=tpoito the allocated memory




