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EGC442 Test #2 Da. hads
Question 1 (20 points)

Completé only the necessary (this includes updating the PC for the next instruction) data path to
completely execute lwr rd, rt(rs) instruction, where rs L and rd are taken from
"instruction [2‘55 -21]"), ("instruction[20-16]", and ("instruction[lS‘il 11", respectively, The

instruction will result in copying the contents of memory pointed by rs + rf to register rd. For
full credit, your diagram needs to be detailed. You may add additional gates and other devices
such as multiplexers, if needed. You also need to cross out any functional unit that is not used by
the instruction.

Jwy r\oﬂ, (% (I"s) )
wide L”)(Qdﬂl/%(gg

Adder
P Instruction (-ﬁ)
C Memory ? f?{egisters b Data A (7:5‘\'[?;)
(re)d Memory
= t
L]
wf I‘J'C
Data
Sign
Extend

2411



EGC442 Test #2 Da. lpads
Question 2 (20 points)

Highlight only the active data paths and calculate the cycle time for a single cycle processor
which can execute sub and /w instructions only. Assume negligible delays except 4ns for each
memory access, 3ns for ALU, 2ns for each adder, and 3ns 301' reglster read and write. Justify
youranswer. SJbh Y3, V5,0t ) \w &, 4dl6(rs) S)  vas 4
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EGC442 Test #2 Da. hads
Question 3 (15 points)

For the code below,

a. On the diagram, mark and identify all the data dependencies in the code given below and
identify which dependencies will cause data hazards without forwarding hardware.
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b. Assuming there is no special hardware that is added for forwarding. Add “nop” instructions
to the code to avoid the data hazards.
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¢. How many clock cycles does it take to execute the code in part b.
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EGC442 Test #2 Da. lads
Question 4 (15 points)

For the following sequence of instructions, assume that the hardware supports forwarding and
stalling.

Bubbl

a. Show proj:er data forwarding and stall. Indicate from which pipe the data is taken from
and where it is forwarded.
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EGC442 Test #2

. Indicate what each stage will do during the 5" clock cycle.
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c. How many cycles will it take to execute this code using forwarding?
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EGC442 Test #2 Do Lads

Question 5 (15 points)
Assume the following sequence of instructions.
32 sub  $10,84,88
36 and 84, 88, $6
40 bne 82, $4, 2
44 add 388, 82, 85
48  xor 89, 82, 86
52 w 811, 0x4(82)
56 sit 515, 86, 87

a. Using the following diagram, assuming ($2)= 0x26 ($4)= 0x3E, complete the next four

cycling steps in detail. \ /
bne $2,84,2 and $4, $8, $6 Ne
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EGC442 Test #2
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EGC442 _ Test #2 Da. lads

Problem 6 (15 Points)
1) Given this instruction sequence,

32 sub 810, 84, $8
36 add 84, $8, 86
40 bne 82, $4, 2
44 nor 88, $2, 85
48 and 89, 82, $6
52 Iw 811, 0x4(82)
56 sit 815, 86, 87

Assume the instructions to be invoked on an exception begin like this:

80000180, sw $26, 1000($0)
80000184, sw $27, 1004($0)

Show what happens in the pipeline if an overflow exception occurs in the add  $4, $8, $6
instruction.

bne $2, 84,2 add 84, $8, 86 sub 810, §4, §8
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EGC442 Test #2 B e
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