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b] Design a Full Adder YSINg two Half Addere

Derive the EQuations for Sum  [5]
and Carry and draw the logle diagram.

23] A process I5 allocated

3 cache blocks n memary. The reference string given CO4 B4
is E

Z01203 L423032

AIE0TItNM and show the contents of
£ the total number of cache hits

() Apply the LRL cache replacement algorithm for the same reference

String and show the cache contents, Calculate the total number of cache
hits and misses

i) Compare and state which Hgorithm performs better for the Biven
sequence,

OR

B ache of 1 K : BL4
2.b) A compute system has a main memory of 64 KB and a cache of 1 KB with a Co4
| block size of 16 bytes,

il Explain how a memory address i divided into tag, block, and word felds

for the following cache Mapping policies: Direct Mapping, Fully
Associative Mapping, Set-Associative Mapping (2-way)
- Hag 3 1 TerT VLa flelds tag |!.|._|:_L_."Z|-t_
(i) For a memory address of Ox1A3F. sh W now the fig (taj

word) are identified under pach mapping policy
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vso. Indicate how many clock cycles are required for loading the

iata and how many clock oy les are required for reading the data
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bl Explaln the race-arcund condition occursina IK Hip flop and describe how

this Master-Slave configuration eliminates this problem

Explain the concept of Instruction Level Parallelism (ILP) and Thread L)
Parallelism (TLP) with an example showing how multiple threads can he

pxacuted In F'I.][ﬂ”l"l Mustrate both ILP 4”1(1 TLP W||.h nieal '!“:lHr:!TI'l"..

1 Write an ARM assembly program to add three numbers 5, 10, and 15
using the immediate addressing mode. Store the result in register RO and
explain the instructions used?

b) Compare and contrast a microprocessor and a microcontroller

Using the Non-Restoring Division Algorithm, perform the division of 13 by 3
where 13 is Dividend and 3 I5 Divisor

Draw the algorithm/flowchart for the Non-Restoring Division process and
show the step-by-step execution.

From the given arithmetic expression, write an assembly language program
using (zero, one, two, three) address instruction formats.

a=x-—y
b=a—x
c=b—aqa
d=gq™

L ol

Show the contents of the accumulator (AC) and registers after each
computation in every instruction. Explain the final output for each instruction
formats if the value of x=5 and y =13

a) Draw and explain the basic working of a DMA controller.

b) Ina computer system, data transfer between the CPU and I/0 devices is
carried out using Programmed /0, which results in low CPU utilization
and reduced system efficiency. Suggest any two alternative methods that

can overcome this limitation and explain how each method Improves
overall system performance.

N the concept of a multiplexer and describe where it is used. Consider

‘exer with four data inputs and determine how m

any select lines are

Orits operation, laentify the type of this multiplexer then Construct

table for the 4-input multiplexer and write the Boolean equation

IS output to the inputs and

| select lines. Also, implement the
unctiont (A, m,n) = Y(2

4,6) using a multiplexer and derive the

N us the
USING the multiplexer
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A and B represent the flip-flop states, x is the input, and y is the output :

given state diagram consists of four states labeled 00, 01, 10, and 11, wit!

each transition marked as input/output. Construct the corresponding state
table showing the present states, next states, and output values for all
possible input conditions. Using this state table, derive the state equations
for A and B (next-state functions) and the output equation for y. Based on
these equations, draw the circuit using D flip-flops along with the required
combinational logic. Finally, determine whether the given state diagram
represents a Mealy or Moore finite state machine (FSM), and explain the key
characteristics and operational differences of that FSM type with reference

to the given system.

OR

Design and implement a synchronous MOD-10 (decade) down counter using
four T flip-flops.

I Draw the state diagram and state transition table showing present

state and next state for decimal0to 9
Derive the Boolean expressions for the T inputs as minimized

functions. Show the K-map groupings clearly and indicate the
don’t-care states used.
Draw the logic diagram of the counter showing the T inputs

implemented with basic logic gates and four T flip-flops.
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