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7) For the code below,
a. On the diagram, mark and identify all the data dependencies in the code given below and identify which depe

will cause data hazards without forwarding hardware. 

lw $t1, 0($t0)

lw $t2, 4($t0)

add $t3, $t1, $t2

sw $t3, 12($t0)

lw $t4, 8($t0)

add $t5, $t1, $t4

sw $t5, 16, ($t0) eg M eg
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a. Assuming there is no special hardware that is added for forwarding. Add “nop” instructions to the code to avoid 
the data hazards. 

b. How many clock cycles does it take to execute the code in part b.

c. Using forwarding, clearly show how it can be used to resolve data hazards. If a bubble needs to be added, simply 
make a marking as below. (use the next page for your answer)

lw $t1, 0($t0) 
lw $t2, 4($t0) 
nop
nop
nop
add $t3, $t1, $t2 
nop
nop
nop
sw $t3, 12($t0) 
lw $t4, 8($t0)

nop
nop
nop
add $t5, $t1, $t4 
nop
nop
nop
sw $t5, 16 ($t0)



lw $t1, 0($t0)

lw $t2, 4($t0)

add $t3, $t1, $t2

sw $t3, 12($t0)

lw $t4, 8($t0)

add $t5, $t1, $t4

sw $t5, 16($t0)
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