LSU EE 4720 Homework 1 Due: 10 February 2014

Problem 1: The MIPS code below executes on the illustrated implementation. The loop iterates
for many cycles. The register file bypasses data from the write ports to the read port in the same
cycle.

IF ID EX ME WB
\;D NPC NPC ALU
+1 2521 Iaddr Data|—]{rsv Mem
T 2016 | A yar Datald rev L AL | Port
—— | Addr
—{Addr Din D D vp
> PC rtv —In Out
b0 15:0|format | |
30412 immed MM :Ei e L
Addr
Mem ( Decode)
dst dst dst |+
Port Data |R \ dest. reg)
Out

1w rl, -6(r3)

1w r5, -2(r3)
LOOP:

add r5, r5, ri
1w rl, 2(r3)

bne r3, r4, LOOP
addi r3, r3, 4

jr r31

sw r5, 0(r6)

(a) Show the execution of the code above on the illustrated implementation up to and including the
first instruction of the third iteration (that is, the third time that the add instructions is fetched).

e Carefully check the code for dependencies.
e Be sure to stall when necessary.

e Pay careful attention to the timing of the fetch of the branch target.

(b) Compute the CPI for a large number of iterations.


https://www.ece.lsu.edu/ee4720/

Problem 2: Appearing below are incorrect executions on the illustrated implementation. For
each one explain why it is wrong and show the correct execution.

IF ID EX ME WB
:D NPC NPC ALU
+1 2521 [Addr Datal—{rsv Mem
1' 2026 |\ 44r patal—d v |- AU | Port
— | HAddr
—Addr Din D Dl vo
> PC rtv _In Out
50 15:0|format | |
30412 immed MM :Ei E L
Addr
Mem ( Decode)
dst dst dst |+
Port Data - \ dest. reg)
Out

(a) Explain error and show correct execution.

LOOP: # Cycles 01 2 3 4 5 6 7
lw r2, 0(r4) IF ID EX ME WB
add r1, r2, r7 IF ID EX ME WB
LOOP: # Cycles 01 2 3 4 5 6 7

(b) Explain error and show correct execution.

LOOP: # Cycles 01 2 3 4 5 6 7
add r1, r2, r3 IF ID EX ME WB
1w r1, 0(r4) IF ID -> EX ME WB
LOOP: # Cycles 01 2 3 4 5 6 7

(¢) Explain error and show correct execution.

LOOP: # Cycles 01 2 3 4 5 6 7
add r1, r2, r3 IF ID EX ME WB
sw rl, 0(r4) IF ID -> EX ME WB
LOOP: # Cycles 01 2 3 4 5 6 7

(d) Explain error and show correct execution.

LOOP: # Cycles 01 2 3 4 5 6 7
add r1, r2, r3 IF ID EX ME WB

xor r4, rl, rb5 IF ----> ID EX ME WB
LOOP: # Cycles 01 2 3 4 5 6 7
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