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Attempt any five questions.

Begin each answer in a new page

Answer parts of a question at a place

Assume reasonable data wherever required

The figure in the right margin indicates full marks for the question
All the mathematical symbols and abbreviations have their usual
meanings.

Explain the design and working of a SRAM
memory. Write SRAM vs DRAM [7+3]

(a) Define and explain direct-mapped cache, set
associative cache . [2+2]

(b) Assume the miss rate of an instruction cache
is 2% and the miss rate of the data cache
is 4%. If a processor has a CPI of 2 without
any memory stalls and the miss penalty is
100 cycles for all misses, determine how
much faster a processor would run with a
perfect cache that never missed. Assume
the frequency of all loads and stores is
36%. [6]

What is a data path element in a processor?

Design the data path for an R-type instruction

in MIPS architecture and explain its working.
2+4+4]

rn Over



(a) Discuss the different control signals in the
MIPS non-pipelined architecture and explain

their roles in the execution of instructions.
[7]

(b) The latencies of the following logic blocks
are given in the table:

Ad

I-Mem Mux |ALU Regs D-Mem Sign-Extend  Shift-Left-2

200 ps ps

70 20ps |90ps 90 ps 250 ps 15 ps 10 ps

If the processor must support only R-type of
instruction . What would be the cycle time?
[3]

Define data Hazards in pipeline architecture.
Consider the following MIPS assembly code: [2]

sub $2, $1, $3
and $12, $2, $5
or $13, $6, $2
add $14, $2, $2
sw  $15, 100($2)

(i) Identify the data hazards present in this
sequence of instructions.

(ii) Explain how forwarding can be used to
resolve the data hazards in this sequence.

(iii) Which method, forwarding or reordering, is
more effective in this case, and why?
[2+3+3]

Draw the data path for a pipelined MIPS
architecture. Then, calculate, with an
explanation, the size of the different pipelined
registers in your architecture, excluding the
control signals. [4+6]

Derive the expressions for the gemnerate and
propagate signals, as well as the carry signals
for a 4-bit carry-lookaheadadder. Additionally,
explain the advantages of using a carry-lookahead
adder over a ripple carry adder in terms of
propagation delay. [4+4+2]

Explain, with a diagram, the shift-and-add version
of multiplication where the Multiplicand and
Product registers are 2n bits wide and the
Multiplier register is n bits wide. [10]
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