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1. (20%) Please tell the difference of:
(a). Pipelining & Parallelism processing, (b). Latches & Flip-flops, (c). Wafers & Dies, (d). CPI & CPU

time

2. (20%) A state generator in CPU controller which is synthesized as the circuit below. If the initial value of

AU-A3 are all 0, please plot the timing sequence for the first five clocks with signals CLK, Enable, Clear,

(1), and (2) in diagram.
iD Al A2 @ A3
>} = e < < < [ <,
b e f [
G o) TR < S 3 S
Y - A % ~ A X ~ A X
N — () J Lo,

CLK Enable Clear

3. (20%) If a single-cycle CPU is designed with instructions of beq, sub, sd, and 1d, please fill out asserted,

de-asserted, and don’t care signals by Table 1.

PCSrc

———
Add|
4 —
RegWrite
L - Instruction [19-15] _ [Read
| ea i
! pC Léa] register 1
address instruction [24-20) | Read dEf:?
— register 2
3101 i Read
Instruction {11-7] Write =2
Instruction register data 2
memory
Write
data Registers
Instruction [31-0]| 32 [ | 64

by

Gen

insiruction [30,14~12]
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Table 1

‘ Ingtruction AluSrc Mem to Reg | RegWrite

MemRead MemWrite PCSrc

4. (20%) Consider three CPUs P1, P2, P3 as below running with a same program, which is designed with
1.2x10° instruction A, 2.2x108 instruction B, and 0.5x10° instruction C:

P1 P2 P3
Clock rates (GHz) 2 1 1.5
Average CP1 3 1.5 2

addi
int i; addi
for (1= 0;i < 100; i++) { Loop: 1d
result += MemAurray[i]; add
} addi
return result; addi

bit

Please finish the assembly code by filling out the *“ 2 ” marks.
6. (10%) A cache holds 2048 doubleword:

(b). (5%) What is the total number of bits in such a cache?

(a). (10%) Which processor has the highest performance in execution time?
(b). (10%) If we are going to increase the slowest CPU’s speed in question (a) for 5% but lead to an
increase of 12% in the CPI, what clock rate should be for this CPU?

5. (10%) Assume a 64-bit C codes with translated assembly codes as:

x6, x0,0

x29, x0,?
x7, 0(x10)
x5, %5,2
x10, x10, 2
x6, X6, 1
2, 29,2

(a). (5%) How many Tag bits are provided in a direct mapped 64-bit cache address?






