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Q1.
Q) Given the following instruction mix of a program on a RISC processor:
Class | CPl | Frequency

ALU 2 40%

Branch | 2 25%

Jump 1 15%

Load 4 10%

Store 3 10%

What is the average CPI?

(i) Suppose that a program runs in 150 seconds on a machine, with ALU operations
responsible for 40 seconds of this time, multiply operations responsible for 50
seconds of this time and divide operations responsible for 40 seconds of this time.
The remaining time is taken by the remaining operations. Suppose that a new
implementation of the machine has improved the execution time of the ALU by a
factor of 2, the multiplier by a factor of 1.5 and the divider by a factor of 1.6.
Determine the new execution time and the speedup of the program based on the
new implementation.



Q2. Consider the code given below:

(i)

(i)

add $1, $1, $2
sub $1, $1, $3
lw $2, ($1)
addi $2, $2, 4
sw  $2, ($1)

Identify all the RAW data dependencies in the above code. Which dependencies
are data hazards that will be resolved by forwarding? Which dependencies are
data hazards that will cause a stall?

Using a multiple-clock-cycle graphical representation, show the instruction
execution across the pipeline including forwarding paths and stalled cycles if any.
How many clock cycles will be needed to execute the instructions?






Q3.
0] Consider the 5-stage pipelined CPU design given below.
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a) Show the control signals that will be used for stalling the pipeline due to

data and control hazards along with their conditions.

b) Add the necessary changes to the design, on the given diagram, to allow it
to handle data hazards due to load instructions and control hazards.






