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Answer All Questions

M - Max mark; CO — Course Outcome; BL - Blooms Taxonomy Level (1 — Remember, 2 - Understand, 3 —
Apply, 4 — Analyse, 5 —Evaluate, 6 - Create)
Course Qutcomes:

CO1: Differentiate Von Neumann, Harvard, and CIS

C and RISC architectures. Analyze the performance of
machine with difTerent capabilities. Recognize different

instruction formats and addressing modes. Validate
efficient algorithm for fixed point and floating-point arithmetic operations.

CO2: Explain the importance of hierarchical memory organization. Able to construct larper memories. Analyze
and suggest efficient cache mapping technique and replacement algorithms for given design requirements.
Demonstrate hamming code for error detection and correction.

for performance and arbitration.

CcO3 L_Jndcrstan_d the need for an interface. Compare and contrast memory mapping and 10 mapping techniques,
Describe and differentiate different modes of data ransfer. Appraise the synchronous and asynchronous bus

Question M |CO|BL
% PrOprssor cREGULES A program in 6 seconds. The processor operates at a clock
rate of 3 GHz. The instruction mix of the program is as follows:
Instruction Type || _cP1_| Percentage of Instructions
Arithmetic ”El
Memory

30%

35% ]
[ 5]
M — ——

Assume there are no pipeline S_I;ln.‘i

35%
Calculate the following:

other than those reflected in the CPI values
a) The average CPl of the

: rag

b) The total number ul"i:lcurj o,

10 [COt(BL3
: ck cycles X
) ,n": total number of instructions c'-""t?f:l-l“-dd'
d) The MIPS rating ol th s executed.

- L. 2 [ i .

Further, assume that afier compil Drﬂcu.ssnr Curig e execudlon:

cediices o 15% Cih ﬂrilhmftli cr‘ﬁpl!miza[iun. the branch instruction percentage

il € Increasing 10 50%), and the new average CP|
¢) Calculate the neyw

) [ L T4 '
1} Determine the per {ion lime,

- cenlage improy i [
B Setnpne e RAM Mprovement in performance after optimizalion
compuler system needs | e .

o' 512 x 8 and ROM chips of 12 ——
Uniii‘-\filh 25“ UZ"" X Iﬁ c P5 ﬂl I....B X E —[I]c

[
. '. 1 *
a.C registery each. IWRAM, 256 x 16 o ROM, and 1wo interface
o UMPUE ot number of g,
b, Desipn a meing iy

. € ry-addres 75 are needed for the above system? 10 [CO2BL3
<. Show the chip [y 35 Map for the above system,
__l___}'_!'-_’Ul. fur ”H: uhu\-L dusi
———=20ve desjgn,
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a} In cache memory management policies, interpre
/

detail for hit and miss.
1.2.3.4,5,3,4,1,6,7,8,7,8.9,7,8.9.5. 4 5.4, 2
Summarize details in the following prescribed format:
Algorithm FIFO_ | LRU
No. of Misses

No. of Hits

Total no. of Reference
Miss Ratio

|_Hit Ratio

Compare the results and write your observations.

—_— h F
| the following Main Memory

-derine a fully associative
block addresses 10 the cache for FIFO and LRL!. Cm.-ls;,d?::;n?how cath step e
¢ mapping cache of size 256 bytes with block size 64 by1es.

CO2|BL3

using a block size of 8 words. The word length is 32 bits,

I@ A two way set associative cache memory unit with a capacity of 16 KB is built

The memory address
space is 4 GB. Find the number of bits in the TAG and SET fields.

% Assume in a program variable J has
starting at address 0x2000. Draw the

endian architectures, Briefly explai
Endian.

internal byte storage in big en,
none advaniage of Ljj|e En

by Meera sends a document 10 the printer and

slatus. Instead
Cru, saying
bl’itﬂy 10 send

finishes printing a page,

itsends a signal o the
data.” The CPU

then pauses its current work

Identify the 1/0 techniques used in the

above scen

a dey;

stealing at regular intervals, It the DMA clock fro u cn 1 memg

data transfer rate of the device in bis ET SCeony, AUency is 2 MH
1_);1 In a research workstation, the CPU ¢ CNgapeq
simulation that requires continuous r-;:_v.pnngiwncgsb . m-e ing
background data transfers from multiple devices T ¢ 5im, W
close succession: one from a satellile SENSOr maoy o
rate of 500 KB/sec, sending packets of 4 KB ey
from a solid-state storape unit that transfers
the sensor transfer, the CPU continues g
slowdowns, whereas during the storage trans gy, the ¢ CXperi
and is unable to access the bus untjl large chunkg of g, Unde, i
From these observations, analyze the Cpr
each transfer to determine the corresponding DMA i " ang the
Justification in terms of bus control duratio, !
ol the data being transterred.

Ule thy . A eqy

chin 5
Maj

a | 4N me

] .MB "Eﬂasc] . “Mory,

Kctuhﬂn I | ‘I

--o-t-¢n¢¢.*‘.

32-bit hex value 0x07654321 in memory

dian over Big

N continues editine
The CPU doesn't keep checking the printer’s hen the prine

« When the printer

“T'm ready for more
the next chunk,

& d ari Tuct;
5. |af Consider a computer system with DMA SUppor ;::"U' Ustify the answer.
/ ®| one 8-bit character in one CPU eycle from - 1he DMA module

r¥ throug|
Z. calculate the

W gr, - S o
]bc!m\'im, e fiyp)y, 0N

O Cha
L Ciy rcsd“ufu e OCY

ansfers
1 cycle

CO3|BL2

Co3|BL3
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