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1. (EEAEHE)

Given following code

a=b+e

c=b+f

Assuming all variables are in memory and are addressable as offset from register t0,

we have MIPS instructions below:

L1
L2
L3
L4
L5
L6
L7

1w
1w

tl1, 0(te) // Load b
t2, 8(t0) // Load e

add t3, t1, t2 // b+e

Sw
1w

t3, 24(t@) // Store a
t4, 16(t0) // Load f

add t5, t1, t4 // b+f

SW

t5, 32(t0)

Please point out which kind of hazard would happen, where is(are) the hazard(s)?

How do we remove it by changing the order of instruction?

Ans:

Data-hazard (load-use data hazard)
L3 and L6 have hazard

Reorder as follow

L1
L2
L5
L3
L4
L6
L7

lw
lw
lw
add
SW
add

SW

tl, 0(t0) // Load b

t2, 8(t0) // Load e

t4, 16(t0) // Load
t3,t1,t2 //bte

t3, 24(10) // Store a
t5,t1,t4 // bt+f

t5, 32(t0)
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3.
Identify all of the data dependencies in the following code and show which

dependencies are data hazards.

add $2, $5, $4
add $4, $2, $5
sw $5, 90(%2)
add $3, $2, %4

Al.
Data dependency Data hazard
$2 (1,2) (1,3) (1,4) (1,2) (1,3)
$4 (2,4) (2,4)
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4.
Consider the following program in MIPS code. Please count how many forwarding

happened here?

sub $to, $s1, $te
and $s0, $to, $ve
addi $to, $so, o
SW $t8, 0($s0)
Sw $t9, 0($s0)

Answer: 3 (line2, line3, line4)

[groupl]

5.

There are three types of data hazard in pipelining.

(1) Please explain the reason of the occurrence of RAW, WAR and WAW.

(2) Which of them don’t happen in MIPS 5-stage pipeline and why?

Ans:
(D
RAW : 12 tries to read operands before 11 writes it.
WAR : 12 tries to write operands before I1 reads it.
WAW : 12 tries to write operands before I1 writes it.
2
WAR&WAW. Because all instructions in MIPS 5-stage take 5 stages, and reads are

always in stage 2, and writes are always in stage 5.
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6.
Solve all the hazards in this instruction sequence for a five-stage pipeline with

forwarding and without forwarding.

lw $1, 40(%2)
add $2, $3, $3
add $1, $1, $2
sw $1, 20(%$2)

Ans.
Without forwarding :
Instructions Pipeline stage
lw $1,40($6) |[IF ID EX MEMWB
add $2, $3, $3 IF ID EX MEMWB
nop IF ID EX MEMWB
nop [F ID EX MEMWB
add $1, $1, $2 IF ID EX MEMWB
nop IF ID EX MEMWB
nop [F ID EX MEMWB
sw $1, 20(5$2) IF ID EX MEMWB
With forwarding :
Instructions Pipeline stage

w $1,40(86) |IF ID EX MEMWB

add $2, $3, $3 IF ID EX MEMWB

add $1, $1, $2 I[F ID EX MEMWB

sw $1, 20($2) IF ID EX MEMWB
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7.
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after<1> Sw $s6 40(510) or $s5 Ss4 add $s5 Ss5 and $s5 $s4 Ss1
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RESE R E 82 $4 FREE - (RIETYIFES o RIEH U5RE ALU i MUX HY

control signal - (H.EZETA 0001 10)

slt $t0 $s0 $s2
and $s3 $t0 $s4
addi $s4 $tO -5

or $s5 $s4 $to

Sw $s6 40($t0)

Ans:

cycle . MUX T~ MUX
3 10 00

4 01 00

5 10 00

6 00 00
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8.

Time (in clock cycles)

Vvalue of cc1 cc 2 cc3 cc 4 ccs cce cCc7 ccs cco
register $2 10 10 10 10 10/-20 -20 -20 -D -20
Program
execution
order
(in instructions)
sub 2, $1, $3 II
and $12, 52, $5
or $13, $6, 5.
add $14, 52, 52
sw $15, 100(52

k

Refer to the above diagram:

L.

Without using NOP and forwarding method ,

please explain why data hazard would happen? What type of data hazard is it?

2.

Which instruction(s) use(s) the wrong data value? Which instruction(s) use(s) the

wright one?

Ans:

1
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