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PECS 3407

Special Examination — 2012
PARALLEL AND DISTRIBUTED SYSTEM

Full Marks —70

Time: 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest,

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10
(a) Distinguish between data parallelism and temporal parallelism.
(b) Why the architecture of a vector processor improves the performance of
programs that operate on vectors and matrices ?
(c) Explain how parallelism can be incorporated in uniprocessor system.
(d) What are the advantages of vector processing ?
(e) What are the architectural methods used to increase the speed of
computers ?
(f)  Forapipeline with n stages, what is the ideal throughput ? What prevents us
from achieving this ideal throughput ?
g) Whatare the properties of vector processors ?
h) Define parallel processing.
) What do you mean by the ‘speed up ‘of a pipeline processor ?
j)  Whatis a vectorising compiler ?
2. (a) Define the terms ‘structural hazard’, ‘control hazard’, and ‘data hazard’
in the context of pipelines. Which of these hazards is addressed by a
hardware branch prediction ? 5

P.T.O.




image2.jpeg
(b) Forother hazards suggest a way, either software or hardware, the effect of

that hazard could be reduced ? 5

3. Considerafour stage floating point adder with 10ns delay per stage which equals
the pipeline clock period :

(a) Whatare the functions to be performed by four stages ? 5

(b) Find the minimum number of periods required to add 100 floating point

numbers f1 + f2 + ... f100 using this pipeline adder. [Assume that the

output Z of last stage can be routed back to either of two inputs X or Y of the

pipeline] Delays equal to multiple of the clock period. 5

4. Outline the principle of pipelined computer. Explain what is meant by pipeline

hazards and describe the different kinds of hazards which may be

encountered ? How these can be avoided ? 10
5. (a) Explainthe parallel processing mechanisms in a uniprocessor computer
with required block diagrams. 5
(b) Briefly explain the performance of pipelined digital computers. 5
6. Suppose you are designing a multiprocessor with a homogeneous collection of
processing units with local memory. 10
(a) Whatstructure you would use to connect the processors together ?
(b) What network topologies would you consider ? And why ?
(c) How would you determine the best design for this network ?
7. (a) Whatarethe various systolic array configurations ? 5
(b) Whatis the difference between loosely coupled and tightly coupled parallel
computers ? Give one example of each of these parallel computer
structures. 5
8. (a) Whatarethe two communication models for multiprocessors ? 5
(b) Describe any two bus arbitration algorithms. 5
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