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Question 2

Consider the circuit below.

a
X

F
b

Question 3
Assume F(P,Q,R)= > m(0,2,4,6).
What is a correct expression for
function F?

Question 4

UNIVERSITY OF TWENTE.

Assume the function F(a,b,c,d) as denoted in the
Karnaugh map. x’ denotes a don’t care term and
the cells that are not filled are 0. “The simplified
form” refers to the minimal form of F.

Select the TRUE statement.

all F is false (0) for m(10).

bO  Fistrue (1) for m(15).

cO The simplified form of F is:
a’b’+ab +c.d +c'.d

dO  The simplified form of F is: b’+ ¢’.

Select the FALSE statement.
all F(a,b,x) =a.x+ b.x'
b  This is a 2:1 multiplexer.
cd ifx=1,F(a,b,x) =b
dO ifx=1,F(a,b,x) =a

all  F(P,QR)=R’
bO FP,QR=Q
cd F(P,QR)=P
dO0  F(P,QR)=P+Q+R’

The timing diagram of a combinational circuit F is given below. What is the function

implemented by F?
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Question 5

Assume 3 numbers, m,n,p, all in 2’s
complement.
16-bitm=0000 1111 1101 0011
12-bitn=1111 1101 0011.

8-bit p=1101 0011

all F=aandborc
bOO F=aorborc

cO F=aandbandc
dO  None of the above .

Select the FALSE statement.

atd n=np.
bO n=-45
cO p=D3
ddd n=m
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Question 6

Assume a normalized floating point representation in base 2, following the IEEE 754
standard. The bit pattern from left to right is:

Sign: 1 bit (1 negative, 0 positive), Exponent: 5 bits, Fraction: 5 bits (not included is the
hidden bit). Point is right of hidden bit (that is, normalized numbers are 1.xxxx, where “1” is
the hidden bit).

What is the decimal value of the pattern ao -1.3125

110011 01010 bo -5.25

for this floating point representation? co 21

(spaces are added for readability) do None of the above.

Question 7
Take the representation of question 6. When the exponent 33 2-20 (decimal)
field is 00000, the representation is not normalized (or de- :
normalized). De-normalized numbers have the hidden bit b0 0.00001 (binary)
0. The exponent and bias calculation remain the same. c 0.5 x 2715 (decimal)
What is the smallest positive denormalized number that g5 0.1 x 25 (binary)
can be represented?

Question 8

Below is a schematic of a sequential circuit using 4 D flip-flops. The clock input is connected
to a clock running at 10MHz. Assume that, at clock cycle 0, all flip flops have value 0, Dataln
is 0, and the clock starts with the active edge (that is, the first active edge happens at t=0). All
delays are negligible; Tco (clock-to-output) is 10ns. At t=80ns, the Dataln is switched to 1; at
t=180ns, it is switched back to 0 (see timing diagram, starting from t~0).

Serial D3 S S S S Clock

D2 D1 DO Serial )
Data In D Q D Q D Q D Q [~ Data Out : : : n

bClk Q bClk Q bClk Q dClk Q "
l_ R J— R 1_ R ‘_ R Dataln
JUL 0 1

Clock - - - [ En— T E— -

Select the TRUE statement.

ad At t=220 ns, DataOut=1
bO At t=320 ns , DataOut=1
cd At t=420 ns, DataOut =1
dd  None of the above.

Question 9
Consider the following FSM: Assume the FSM starts executing from state 00.
w e Select the FALSE statement:

a0  The FSM outputs 1 for input 1111
b  The FSM outputs 1 for input 11111
cd  The FSM outputs 0 for input 111111
dO  The FSM outputs 0 for input 11011
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Question 10

Given the finite state machine of Question 9, with the original state encoding as listed in the
nodes. Select the TRUE statement:

all The FSM will be realized with a single D flip-flop.
bO The realization does not depend on the encoding of the states.
cO The FSM is a Moore machine.

dO None of the above are true.

Question 11

Consider the circuit in the diagram below, where A Select the TRUE statement:
and B are two’s complement numbers. a0 For B3;B>BiBo= 1111 and
Co=0, it calculates A-1.
Ay B A, B, A, By A, B
L] v 4 : | ¢ bO For AzA2A1A0=1110 and
Co| Ful |G| Ful |G| Ful |G| Ful | G Co=1, it calculates B+1.
Adder [ Adder [ Adder [ Adder cd For A=!'B and Co=1 it
} } i ! calculates C4=0.
53 52 51 S0 dO None of the above is true.

Note: !B means bit-wise negation of B.

Question 12

Consider the following circuit, where HA  To calculate the product a*b, where a and b are

stands for “half-adder”. 2-bit unsinged numbers (aiao and bibo), we are
bt missing 2 blocks, X and Y in the figure.
- Select the TRUE statement:
b ald  CO0 is the output of an AND gate

L I between a0 and b0.
bO  C3 is the output of an AND gate (in Y)

adding albl with the carry of the HA.

) == cO  C2is the output of a XOR gate (in Y)
L c s between albl and the carry of HA.

I l do All of the above are true.

Question 13

The timing parameters for the D flip flops in the design below The maximum clock

(same as Q8) are the same: the setup time (Tsu) is 2ns, the hold frequency is ...

time (Th) is 1ns and the clock to output delay (Tco) is 3ns. a0 ~166MHz
Serial D3 D2 D1 DO Serial

Data In D Q D Q D Q D Q [ Data Out cd ~333MHz

pClk Q dClk Q pClk Q DClk Q -
r . r . r 5 = ddo 500MHz
I

Clock - d -
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Question 14
Which MIPS assembly instruction will change the contents andi $t1. $zero. 7
f register $tl to 7? ’ ’
of register $tl to b0 addi $tl, $zero, 7
cO sll  $tl, $zero, 3
ddO  All of the above

Question 15

What is the machine code representation of instruction: a0l 1109 000A
bne $t0, $tl, test

where test is the label of the 10th instruction after the b0 1509 0028
bne instruction. cO 1509 000A

dd None of the above.

Question 16

What is the effect of the following MIPS instruction, written in machine code?
Al49 00AA

All registers are 0, except $t1=0xFF and $t2=0x10010000. The machine is big-endian.
ald  Value 0x000000FF is stored in memory at address 0Ox100100AA.

bO  Value OxFF is stored in memory at address 0x100100AA

cd  Value OxOOFF is stored in memory at address 0x100100A0

ddO  Value 0x10010000 is stored in memory at address OxFF.

Question 17
Consider the following MIPS code, running on a little-endian machine (MSB is stored at the
largest address).

main: lw $t0, N Select the TRUE statement.
1w $tl, offset .
addi $t2, $zero, 0 all  The code stores value 31 in the
loop: beq $tl, $t0, done memory position of M.
addi $t4, $tl, myD .
1b $t3, ($td) Y bO  Upon code completion, $t2=3.
add $t2, $t2, $t3 cd  Replacing Ib with Iw changes the
addi se1, $t1, 1 result in $t2 to 31
j loop )
done:  sw $t2, M dO  Replacing offset to 3 changes the
.data :
. word 5 result in $t2 to 3.
M: .word O
offset: .word O
myD: .word 1, 2, 4, 8, 16

Question 18

Consider the MIPS assembly code below: Select the TRUE statement about the
main: addi $t2 , $zero , 0x08100000 executlon Ofthe Code:
sw $t2, here
here: addi $t0, $zero, 123 a0l  The code does not change $t0.
addi $t0, $zero, 2 b  The code returns 123 in $t0.

Note: the code (main) starts at address cO  The code returns 2 in $t0.

0x00400000.
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ddO None of the statements is true.

Question 19

An 4x8 RAM module stores four 8-bit words. How many such all 8
modules are needed to construct a RAM module that can store 64

words when the word size is 4 bytes? bo - 32
cd 64
dd 128
Question 20
Which of the following all Private caches ensure data coherence in multicore

statements is FALSE? processors.

bO A cache in a computing system reduces the average
memory access time.

cO A cache in a computing system reduces memory
bandwidth requirements for frequently accessed data.
d O Two of the above are true.

Question 21
An array of 39 words (1 word = 4 bytes) is stored in byte- a0 50.01%
addressable memory at location 0. The array is accessed only once o
and the words in the array are accessed in a sequential order. A b 52.38%
direct-mapped cache of size 4 blocks is used. The cache-block size cO  74.36%

is 128 bits. Calculate the hit ratio. doO0 87.18%
Question 22
A CPU uses 32-bit memory addresses, and memory is byte al]

addressable. There is a fully associative cache of size 32 blocks,

and the cache-block size is 4 bytes. How many bits is the tag? bO
cO 29
dd 30

Question 23

Consider a workload that consists of 14% branches and 19% loads. 1
The processor is pipelined, all branches cause a 1-cycle stall, and

10% of the loads cause a 40-cycle stall. Calculate the actual CPI. bOl L1
cO 1.7
dd 1.9

Question 24

Select the right instruction to replace “INST X such that the following MIPS assembly code
reads two adjacent 4-byte words from byte-addressable memory and stores the first word in
$9 and the second word in $10. Assume that $8 is initialized with the memory address of the
first word.

ivlflg%gi(%) a0 addi $8, $8, -8
Iw $10, 8 ($8) b0 addi $8, $8, -4

cd  addi$8, $8,0
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dO  addi $8, $8, 4

Question 25
Which of the following statements is TRUE?

all When the DMA performs large data transfers, the CPU periodically generates
interrupts to the DMA to check if the transfer has finished.

b0  Pipeline hazards can decrease the “ideal” CPI of a pipeline processor.
cO  Increasing the block size of a cache leads to better use of spatial locality.

dO  Accessing virtual memory is faster than directly accessing physical memory.

Question 26

The size of virtual pages and physical frames ina systemis4 KB. A, 0x00009999
processor performs two memory accesses to byte-addressable

memory, and the first memory access is to virtual address: bl 0x00010£F

0x00010008. Which of the following memory accesses will be ahit ¢  0x00f10412
in the Translation Look-aside Buffer (TLB)? dO  0x10010408
(The prefix Ox indicates that the addresses are written in

hexadecimal.)

(]

Question 27
A processor generates 32-bit virtual addresses and the page/frame a0l 14
size is 4 KB. A direct-mapped Translation Look-aside Buffer (TLB)
that can store 32 page-table entries is used to accelerate address b0 15
translation. How many bits is the TLB tag? cd 16
do 17
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