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Chapter 1: Computer Abstractions and Technology
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Chapter 3: Arithmetic for Computers
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Chapter 2: Instructions: Language of the Computer
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Chapter 4: The Processor
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Chapter 5: Large and Fast: Exploiting Memory Hierarchy
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Chapter 6: 1/0 Systems
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Chapter 1

[1 cPiitE

1. (23-24 Final) A testbench contains 10% instructions of CPI 1, 20% instructions of CPI 2, 30% instructions of CPI 3, and 40%
instructions of CPI 4. Calculate the average CPI of the testbench.

Answer: CPI=1*%01+2*x02+3*x03+4*0.4=3.0

[ cpPiitE

2. (22-23 Final) Processor A has average CPI of 1.5 with a clock rate of 3.0 GHz. Processor B has average CPI of 1.0 with a clock
rate of 2.5 GHz. Processor C has average CPI of 2.2 with a clock rate of 4.0 GHz. Which processor is the fastest?

Answer:

Processor A:1.5/3.0=0.5
ProcessorB:1.0/2.5=0.4
Processor C: 2.2 /4.0 = 0.55
Processor B is the fastest.

® | 18 of 36



Chapter 3

[ sEhnRsE R S BT

1. (22-23 Final) Among all the addition operations of 2's complement numbers, which one will cause overflow(OF) but no
carry(CF)?

A. 0x12 + Ox34
B. 0x12 + OxEF
C. 0x80 + 0x80

D. Ox12 + 0x78

Answer:

A: Ox12 + 0x34 = 0x46, OF=0, CF=0
B: 0x12 + OXEF = 0x01, OF=0, CF=0
C: 0x80 + 0x80 = 0x00, OF=1, CF=0
D: 0x12 + 0x78 = Ox8A, OF=1, CF=1
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Chapter 3

[ siERTR
2. (21-22 Final) Sort the following six numbers:

= 0xFO000000 in signed magnitude, 1's complement, 2's complement and IEEE 754

= OxFFFFFFFF in 1's complement and 2's complement

Answer:

Sorted list (from smallest to largest):

OxFO000000 in IEEE 754: Approximately -1.5845633e29
OxFO000000 in signed magnitude: -1879048192
OxFO000000 in 2's complement: -268435456
OxFO000000 in 1's complement: -268435455
OXFFFFFFFF in 2's complement: -1

OXFFFFFFFF in 1's complement: -0
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Chapter 3

[ szmgiasE

3. (23-24 Final) Among all the results of the following operations, which one is NOT a NaN?
A. 0 *inf

B. +inf - (-inf)

C.8/0

D. Any arithmetic operation with NaN

Answer: C

® | 21 of 36



Chapter 3

[ 2aRm

4. (23-24 Final) IEEE 754-2008 defined a new floating-point format with 1 bit for sign, 5 bits for exponent, and 10 bits for
fraction. What is the range of the floating-point number in this format?

Answer:

bias = 2*(5-1) -1=15
smallest number: + 0 00001 0000000000 = 2~(-14)
largest number: £ 0 11110 1111111111 = 215 * 11111111111
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Chapter 2

[ H23mslaR
1. (23-24 Final) What is the RISC-V assembly code of 0xE2952023?

Answer:
sw x9, -480(x10), FRIEZR rMEZ r2

[ 5o
2. (22-23 (itENAMKS51%ITY Final) PC is currently 0x30000000, what is the range of PC with JAL instruction?

Answer:

JAL imm has range of -2”20 to 2"20-1

target = PC + imm * 2

min target = 0x30000000 + 2 * -2*20 = Ox2FEO0000
max target = 0x30000000 + 2 * 2"20-1 = Ox301FFFFF
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Chapter 2

[ Cmemiz

3. (21-22 Final) Write a RISC-V assembly code to exchange the values of two registers x10 and x11 without using any
additional registers.

Answer:

x10,
x11,
x10,

x10, x11
x10, x11
x10, x11
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Chapter 2

[ KEFEm
4. (23-24 Final) Write a RISC-V assembly code to generate the number 0x12345678ABCDEF in register x10 .

Answer:

lui x10, 0x12345

addi x10, x10, 0x678

slli x10, x10, 24

lui t@, OxABCDE

srli to, to, 8

addi t@, t@, OxF
x10, x10, t0
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Chapter 2

[ c#LRm

5. (22-23 (ItENAMS5i&it) Final) What is the RISC-V assembly code of the following C code B[kl=A[i-j] with A and B
in x10 and x11 respectively, i in x12, j in x13 ,and k in x14 ?(Assume A and B are arrays of 64-bit integers)

Answer:

x15, x12, x13
slli x15, x15, 3
1d x16, 0(x15)
slli x14, x14, 3
sd x16, 0(x14)
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Chapter 2

[ &#6RmA
6. (23-24 Final) Convert the following C code to RISC-V assembly code:

int sum int num
if num 10
return num

else return nums10 sum( num/10

where int is 64-bit integer and the input num is in register x1@ , and the output is in register x11 .
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Chapter 2

Answer:

sum
addi x5, x0, 10
bgeu x10, x5, else
addi x11, x10, 0
jalr x0, 0(x1)
else
sd x1, -8(x2)
addi x2, x2, -8
rem x6, x10, x5
x10, x10, x5
jal x1, sum
x11, x11, x6
1d x1, -8(x2)
addi x2, x2, 8
jalr x0, 0(x1)
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Chapter 4

[ sEgAcPU
BFHA CPU A, DAFIPERIER A ETE— T E AT

A. MAEEE, AS5HIE

B. ALU ITE, ASHIEIRNTEF

C. & PC, A EIERINTF

D. MEFeIR(E, #1T ALU IHE, HEHIEIINT.

Answer: A

® | 29 of 36



Chapter 5

[1] cache
1. 125 cache HZEEEXE R LA 1L

A. capacity miss
B. hit time
C. conflict miss

D. compulsory miss

Answer: C

® | 30 of 36



Chapter 5

[1] cache
2. E— D EbIE 36 At =EFR, S TTIAIA/NE 8KB, TIRIIA/NA 4Bytes, MTIRAIA/NE:

A. 8MB
B. 4MB
C. 32MB

D. 512MB

Answer: C
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