CENG 3420 Homework 1 Solutions

Al 1. -28742
2. 36794
3. 8FBA
4. 1111,1111,1100,0111
5. FFC7

A2 1. The IPS for each processor: 2¢9/1.2 = 1.67¢9 , 3¢9/0.8=3.75e9, 4¢9/2.0 = 2.00e9.

2. P1: 2.0el0 cycles, 1.67e10 ins; P2: 3.0e10 cycles, 3.75e10 ins, 4.0e10 cycles,
2.00e10 ins.

3. 1/0.7 = (1+x)/1.2, x = 0.71, so clock rate need to be increased by 71%.

A3 1. P=afv*C,0.76 = 4%x0.8°C,/3 % 1.12Cy, — C,/C; = 1.0777.
2. 4%0.82C/3%1.1°C = 0.70523
3. 4%x0.8 *v%/3 *v% = 0.8, so we get vo = 0.866v;

Ad 1. lw $s0, 24 ($s6)
sub $s0, S$zero, $s0
sub $s0, $s0, S$sl

2. 4 registers.

AS 1. f=16%+i+¢g

2. no change

3.5
sll $s0, $s4, 4
add $s0, $s0, $s3
add $s0, $s0, $sl
4 needed

A6 Reference answer

1. MAIN: addi $sp, $sp, -4
sw Sra, ($sp)
addi $a0, $0, 10



addi $al,
addi $aZ2,
jal FUN
add s$t2,
lw S$ra,
addi $sp,
jr S$ra
addi $sp,
sw S$Sra,
sw $s0,
lw $s0,
varaible
add $s0,
add $s0,
sub $vO,

FUN:

lw $s0,
lw Sra,
addi $sp,
jr Sra

$0,
$0,

S$vo,
($sp)
$sp,

Ssp,
4 (Ssp)
0 ($sp)
($s0)

$s0,
$s0,
$s0,

20
30

$0

-8

# save $s0
# assume $s0 has global

Sao
Sa2
Sal

(Ssp)
4 (Ssp)
$sp,

8

2. After entering MAIN: the stack has $ra in top. After entering FUN, the stack has
$ra and $s0 according to this code. It’s OK to have other solution.

3. If we can use $t registers in my_function, and there’s need to be saved them to
stack. So we only need to decrease $sp by 4 in my_function, not 8 like that in 1.

FUN: addi $sp, $sp, -4
sw Sra, ($sp)
1w $t0, ($s0)
add $t0, $toO,
add $t0, $toO,

sub $v0, S$tO0,

Sal
Sa2
Sal

lw Sra, 0($sp)
addi $sp, $sp,
jr Sra

4

A7 ori $t1l, $t0, 25

A8

# assume $s0 is global varaible



a0 = address of the 1™ char of the input string

t0 = ASCII value of char “k”, which 1s 107

tl = reg. stored the data fetched by the “lw” instr.
t2 and t3 = set regs. for two set statements

v0 = reg. storing the finial address of the data

findk:  addi $t0, Szero, 107 #set the comparison target(“k”)
loop: lw $t1, 0($a0) #load the data form memory to reg.
seq $t2, $tl, Szero #if it 1s EOL
bne $t2, $zero, finish #ump to finish
seq $t3, $tl, $t0 #if 1t 1s the target
bne $t3, Szero, finish #ump to finish also
addi $a0, Sa0, 4 #not the above, move to the next char
] loop #repeat the loop
finish:  move $v0, Sa0 #move the address in $a0 to $vO0
Jr Sra #back to caller of tfindk



