(Expected Time: 10 minutes)

Given the following information about the delays of the CPU main structures and ProgramX instruction counts,
answer the three questions below:

CPU Component | Register File | ALU | Memory
Delay (ns) 3 7 10

Instruction Type Beq Store Load R-Type
Instruction Count 5 15 30 50

Ql) What is the CPU time of ProgramX when executed o the RISC-V single-Cycle CPU discussed in class?
3300 ns s

Q2) What is the CPU time of ProgramX when executed on the RISC-V 5-stage pipeline CPU discussed in class
with forwarding unit and hazard detection unit? (Assume there are Zero control hazards and 6 load-use data
hazards).

3600 ns a

Q3) Considering the delays in the top table and assuming another RISC-V program that runs infinitely without
any hazards, choose the correct statement regarding the speed up achieved by the 5-stage pipeline.

Maximum speed up of b is NOT possible because stages are not balanced 3










(Expected Time: 6 minutes)
Translate the below C-language statements to RISC-V assembly language. Assume the following:

= Array "A"is an array of long long integers and its base address is 0.
* The RISC-V code will be executed on the 5-stage pipeline CPU with FU and HDU as discussed in class.
« The assembly code should be scheduled (i.e. code scheduling) to eliminate all stalls.

C-language statements:

A[e] = A[3] - A[2];
A[1] = A[2];

RISC-V code:

Id x6, 24 (x0)

b

Id x5, 16 (x0)

Ak

4k

sub x7, x6, x5

sd x5, 8 (x0)

Ak

sd x7, 0 (x0)

4k
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(Expected Time: 4 minutes)

Choose the correct RISC-V instructions that can be used to jump to the instruction at PC = 0x0000 0000 5C3A
189F.
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