Assignment 9 Solutions

1. fact:
subu 
$sp, $sp, 32
# Allocate space for stack frame
sw

$ra, 20($sp)
# Save return address
sw

$fp, 16($sp)
# Save frame pointer
addiu
$fp, $sp, 28
# Set up frame pointer
sw

$a0, 0($fp)
# Save first argument (n)
bgtz
$a0, $L2
# Branch if n > 0
li

$v0, 1

# Return 1
jr

$L1

# Jump to return code

$L2:

lw

$v1, 0($fp)
# Load n
subu
$a0, $v1, 1
# Compute n – 1, store as first argument
jal

fact

# Call fact(n-1)
lw

$v1, 0($fp)
# Load n
mul
$v0, $v0, $v1
# Compute fact(n-1) * n

$L1:



# Code to return from function
lw

$ra, 20($sp)
# Restore ra

lw

$fp, 16($sp)
# Restore fp

addiu
$sp, $sp, 32
# Pop Stack

jr

$ra

# Return to caller


2. Spim Assembly Program

.data



str:
.asciiz
“Enter a integer (or 0 to end): ”



str2:
.asciiz
“Sum = ”


.text


main:




li $s0, 0

# sum = 0


loop:



li
$v0, 4

# Print string


la
$a0, str



syscall



li
$v0, 5

# Take input


syscall



beq $v0, $0, done
# if zero was input, end and display sum


add $s0, $s0, $v0
# sum = sum + input





j
loop

# jump to input another number


done:



li
$v0, 4

# Print string


la
$a0, str2



syscall



li
$v0, 1

# Print sum


move
$a0, $s0



syscall

.end
3. sll    $t0, $t3, 9

# Shift bits to most significant position

srl    $t0, $t0, 15

# Shift back to least significant, shifting in 0’s
4. 

addi
$v0, $zero, 0

# Initialize count

Loop:   
lw
$v1, 0($a0)

# Read next word from source


sw
$v1, 0($a1)

# Write to destination


addi
$a0, $a0, 4 

# Advance pointer to next source


addi
$a1, $a1, 4  

# Advance pointer to next destination


beq
$v1, $zero, done
# Done if word copied = zero

addi
$v0, $v0, 1

# Increment counter


j
Loop


# Loop to copy next word

Done:




# Done coping words, continue on

5. The assembler might have trouble directly implementing the code because it can only skip a limited number of instructions with the branch.  Using PC relative addressing, the branch can go to any instruction between PC+2^16-1 and 
PC-2^16+1.  If the distance between “here” and “there” is greater than that, it cannot directly implement the branch.  A possible reworking is:


Here: 

bne       $s0, $s2, next



j there


Next:




….


There

add
$s0, $s0, $s0


Now the branch must only skip one instruction, and the jump will take care of moving to “there”.


















