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e Answer All Questions

* M- Maxmark; CO - Course Outcome; BL - Blooms Taxonomy Level (1 - Remember, 2 -
Understand, 3 - Apply, 4 - Analyse, 5 - Evaluate, 6 - Create)

e Course Outcomes:
CO1: Analyze the performance of machine with different 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
larger memories. Analyze and suggest efficient cache mapping technique and
replacement algorithms for given design requirements.
C03: Understand the need for an interface. Compare and contrast memory mapping
and 10 mapping techniques. Describe and differentiate different modes of data transfer.
Appraise the synchronous and asynchronous bus for performance and arbitration.

Q.No

Question M| CO | BL

A) Consider two different implementations of. the same mStr:.Ctlon SEE
architecture, The instructions can be divided into four classecspallgcoofrl l;g?’tO e
CPI (C]aSS AB,C and D). P1 with a clock rate of 2.5 GH;;nc.ven : rol r;n; andh3:
and P2 with a clock rate of 3 GHzand CPIs of 2,2, ?’ a: d 4 t; classzs ags fou(‘)’:]/\l,ts. :
dynamic instruction count of 1000 instructions divi eD ; | ’
10% class A, 20% class B, 50% class C, and 20%lass ™
(1) Find the clock cycles required in both cases.

(if) Which implementation is faster and how mucht
ecuted instructions are arithmetic
en this instruction m_ix and the
7 cycles, aload/store instruction
find the average CPL

Co1 | B3

B) Assume that for a given program 70% of the (;):/
10% are load/store, and 20% are branch. ¢ L
assumption that an arithmetic instruction requl!

: . cles,
takes 6 cycles, and a branch instruction takes 3¢
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\M\
A computer system €mploys RA

each. The system requireg 1 ¢y - iPS 0f 512 MB each and ROM chips of 256 MB
of 512MB each. Design the Bo RAM, 512 MB of ROM, and two interface units
determine the number of R?emo"y chip layout for the above requirements. Also
i Mang ROM chips required and explain the address
decoding scheme. p
i.  HowmanyRAM apq ROM ch:
o Chl
|_n. Give thea h‘ress range i exadecimal for RAM, ROM, and interface.
v. . Show the chiplayoyt fy;. theaboye design

A computer system hasa 4

10 | coz
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“Way setassociati i ity of 256 bytes.
Each cache block containg one Words(ioglat::)e cache with a capacity o y
‘The sequence of byte addr yes)k

esseSreferEncedb the proc is:
8, 64,96, 128, 64, 96, 256,192, 24 y the processoris

fissume that the cache is initially €mpty and the replacement policy is LRU (Least
Recently Used).

i.  Determine the block address

and set number for each reference.
ii.  Construct a cache simulati

on table for the given memory references)

indicating hit or miss for each reference. Also show the final cache contents
and the total number of hits and misses.

10 | coz

BL3

A) The following memory addresses are given:
000101,000110, 000111, 001000

A memory system has 4 memory modules, each with 16 locations. The processor
generates 6-bit addresses. Divide the 6-bit address into module bits and location
bits for High-Order and Low-Order Memory Interleaving, and determine the
module and location for the given addresses while showing how consecutive
addresses are distributed among the modules,

B) A system uses Interrupt-driven 1/0 to transfer data from an input device, The
device generates one interrupt for every 8 bytes transferred. If the device transfers
256 bytes, determine:
: : ts generated.
i.  The total number of interrup ) _
ii.  Explain how interrupt-driven 1/0 improves CPU utilization compared tq
programmed 1/0.

e mm KB block of data from an 1/0 devig

te of 40 MB/s. The Processor runs at 400 MHz ang sp

memory at a t'z'! o the DMA transfer and 800 clock cycles to comp|

;I]ock cyclfes t? "]:]Zse Determine the percentage of processor time
¢ transfer finishes.

during the DMA trans_fer. )
B) Ahigh-speed printer is con

ng dela
than the CPU, causing de fyrhctwecn the CPU and the printer. lljys

€to main
ends 400
eteit after
consumed

ected 03 computer system. The printer j slower
s in data transfer. Explain how buffering cap, be

nsfe “ﬁtcthe
used to improye data tr gram.

P—

concept with a sim ledia ]

"#iitt#tlt‘tt#*‘**

co3
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