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Note: (a) All questions are compulsory.

(B) All the parts of a question should be attempted together and
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Question A
(a) For a pipeline with ' n' stages, what's the ideal througglpqt‘? @%
revents us from achieving this'ideal throughput? %=,

(b) Consider a pipeline having 4 phases with duraf' ori*g'@ ?ﬁ‘) 90 and
100 ns. Given latch delay is 10 ns. Calculate- ™%, 3

1. Pipeline cycle time, 2. Non-pipeline exegc lf%{é t‘?np 3, Speed up
ratio, 4. Pipeline time for 1000 tasks, 5. % egtlﬁ’l»tlme for 1000
tasks, 6. Throughput L e Wy c.,

01

(c) Consider a 4-stage pipeline procggSngf,’f‘ﬁe number of cycles
needed by the four instructions 4, fﬂ’*B*f‘and I in stages S1, §2, S3
and §4 is shown below- =, “"‘-‘%

SI 521838
1

-

S 2
|12 1
R
4|1

-

) :,f' 3
What is the nﬁmber of’i:ycles needed to execute the fotlowing loop?
For (i=1 1@, 21 {Tl 12; 13; 14;}
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: (a) W At isa p1pelme hazard? What are the different types of hazards
in.a’i pelcn,egfmlcroprocessor design?

(b) A nofispipelined instruction execution unit operating at 2 GHz

;\iakes an average of 6 cycles to execute an instruction of a program P,

T“m uhit is then redesigned to opf*rate on a 5-stage plpelme at 2 GHz.
z,é;ssume that the ideal throughput of the pipelined unit is 1 instruction

4 per cycle. In the execution of program P, 20% instructions incur an

average of 2 cycles stall due to data hazards and 20% instructions
incur an average of 3 cycles stall due to control hazards. Calculate the
speedup (rounded off to one dec¢imal place) obtained by the pipelined
design over the non-pipelined design.

¢) Consider a 3GHz (gigahertz) processor with a three-stage pipeline
and stage latencies 74,75, and 73 such that 7, = 37,/4 = 27;. If the
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longest pipeline stage is split into two pipeline stages of equal latency,
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calculate the new frequency, ignoring delays in the pipeline registers.

(a) The value of a float type variable is represented using the single-
precision 32-bit floating point format of IEEE-754 standard that
uses 1 bit for sign, § bits for biased exponent and 23 bits for
mantissa. A float type variable X is assigned the decimal value

Q3 | of —14.25. What is the representation of X in hexadecimal notation?
(b) Explain the following three techniques for data transfer: 1)
Programmed /0, 2) Interrupt-driven /O, 3) Direct memory access
(c) What is the difference between Memory- Mapped and Isolated /O, |  #4,
Explain with assembly code. N 7

(a) Explain Simple Interrupt Processing triggered through hardware _ %,
and soﬁw'are . _ g | %,f
| (b) Explain three Alternative DMA Configurations " b

(c) Consider a computer with a 4 MHz processor, Its DMA corﬁg@l' ol i
Q4 can transfer 8 bytes in 1 cycle from a device to main mamo@ﬁtg‘&gﬁ C0-4
cycle stealing at regular intervals. Which one of the followingis the
data transfer rate (in bits per second) of the DMA cog?éﬂgﬁif 1% of

the processor cycles are used for DMA? 0

Jane

(a) State the Both's algorithm for multiplications, E?Qﬁmbers, Draw
a block diagram_for the implementation of thé‘éé%m Hssllgorithm for
determining the product of two 8-bit signe‘@r@urﬁbﬁ _

(b) Give the Hardware Implementatiop Gf,

Multiplication. 2,
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*e:f"@ 4 device with data transfer rate 10 KB/sec is connected to
‘Q‘a@;@ﬁ’U'Data is transferred byte-wise. Let the interrupt overhead
w108 4 usec, The byte transfer time between the device interface register
4 and CPUor memoty is negligible. What is the minimum performance
gain of operating the device under interrupt mode over operating it
| under program controlled mode?
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