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Note: 1) Question paper consists of Part A, Part B.
i1) Part A is compulsory, which carries 25 marks. In Part A, Answer all questions.
iii) In Part B, Answer any one question from each unit. Each question carries 10 marks

T and may haVe a; b aS sub questlons P e e

(25 Marks)

l.a) What is the significance of Amdahl’s Law in context of parallel processing? [2]
b) Differentiate between centralized shared memory multiprocessors and distributed
,,,,,,,, memory multiprocessors, [3]...
) ;’let Ihe different Scalabﬂity analy51s approaches m parallel processmg 2] 5 /%
RO s 7 = wu s v e e el iyl vy i e ik N\ P
e) What are the problems faced in mstruction pipelme‘? [2]
f)  What do you mean by branch penalty? [3]
g) Differentiate the two different categories of protocols used for dealing with cache
coherency problem. [2]
What are symmetric multi-core processor and asymmetrlc mult1 -core processor‘? [3]
‘What is"Dataflow Architecture? ™ . : [2]
:"-.\Vhat are’ {he characteristics of Manchester Dataﬂou Machme‘? - [3] -
PART -B
(50 Marks)

In Uniprocessor computers systems, the Parallelisms can be achieved by balancing of

-mechanisms are: 1mplemented in such computers.

memory. List out its advantages and disadvantages. [5+5]
OR
3.a) Explain any two models of Parallel Processing with neat diagrams.
b)  What is meant by Degree of parallelism? Explain Feng classification scheme to classify

various computer architecture based on degree of parallelism [§+§]

one.

b)  Assume that the memory access accounts for 70% of the execution time. What is the
speedup by replacing a 150ns memory with a 30ns memory? How much fast is the new
system? [5+5]
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subsystem bandwidth, multiprogramming and timc sharmg Explam how does thesc___

Expldin the workinig™ principle ‘of “parallel processor architecture W1th distr1butedf

.:"State Amdahl s Iaw Prove that frequen{ codes should make faster than the non- frequcnt;’i




What is the purpose of Delayed Load and Branch in RISC Pipeline? Use suitable
example for your answer.

Explaln the mterleaved memory conﬁguratlons in Parallel processors _ [5+5]

';--L1st the class of apphcatlons for wluch """ Snoopmg cache" coherence protocol would;

perform very poorly. Explain the state diagram of this protocol
Consider the following reservation table for a pipeline having three stages S1, S2 and

S3 and determine the Minimum Average Latency (MAL). [5+5]
Time -->
lllllllllllllll 1123/415]
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OR

[lustrate the possible configurations of PDP-10 multiprocessor.
Instruction execution in a processor is divided into 5 stages. Instruction Fetch (IF),

Instructlon Decode (ID) Operand Fetch (OF) Execute (EX) and Wr1te Back (WB) .

"'1mp;|cmcntatron of. the processor requnres buffermg bctwcen each parr of consecutwc:."'

stages with a delay of 2 ns. Two pipelined implementations of the processor are
contemplated as:

1) A naive pipeline implementation (NP) with 5 stages and

i1) An efficient pipeline (EP) where the OF stage id divided into stages OF1 and OF2
with execution times of 12 ns and 8 ns respectively.

__.--Calcu]ate the speedup (correct to two decrmals places) ach1eved by EP over NP m
" - TR 4+6]_f

Explain Shuffle Exchange and Omega networks with example.

Design a data routing network for an SIMD array processor with 256 PE’s. Barrel
cyclic shifters are used so that a route from one PE to another requires only one unit of
time per integer-power-of —two shift in either direction.

1)~Draw_the interconnection barrel shifting netwaerk, . showrng all directly wn'ed.__l
i.__connectlons among the 256 PE’s. In the drawrng, at least one node (PE) must show all___!" ; i)

its interconnections to‘other PE’s. ™ *

i1) Calculate the minimum number of routing steps from any PE; to any other PE; for

the arbitrary distance 1 < k < 255. Indicate also the upper bound on the minimum

routing steps required. [4+6]
OR

Describe the components of a processing node in CM-5.

{"The twisted tords network of ILLIAC IV: Determine the dlameter average 1nternode"':-_
distance, and bisection width of.th¢ twisted torus network in the 88 ILLIAC-IV: /

configuration. What is the bisection bandwidth of this configuration? [4+6]

INlustrate processor-to-memory interconnection network of Cray Y-MP.
Explain the hybrid Architectures with illustrative example. [5+5]
OR

:..--Explam d1str1buted—memory machme w1th a butterfly‘-.__' mult1stage mterconnecnon"-.___
‘network’ emulatmg, the PRAM. . -/ 7~
Describe the different Latency-h1d1ng techmques [5+5 ]
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