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Fifth Semester Examination — 2011

COMPUTER ORGANIZATION
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) Draw the functional schematic diagram of a Computer showing its’ five
functionally independent main parts ?

(b) Whatis a bus ? What are the main differences between I/O Bus and Memory
Bus ?

(c) What are the functions of PC and MAR, the special purpose registers
inside any standard CPU ?

(d) Why different.addressing modes are used in a Computer ?

(e) Specify different levels in a typical memory hierarchy of a desktop
computer in increasing order of speed.

(f)  Whatare the differences between DRAM and SRAM 7

(9) What are the differences between Computer Architecture and Computer
Organization ?

(h)  What do you understand by the Little-endian way, the byte addresses are
assigned across words ?

() Whatdo you understand by the terms “Direct Mapping” in Cache Memory ?
) What are differences between Instruction and Micro-Instruction ?

2. (a) Draw the schematic diagram of the architecture of a single internal bus
CPU, clearly showing the general purpose, special purpose registers and
the data path. Explain the function of each component. 5
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(b)

Using the CPU organization above, write the sequence of control steps
needed to fetch and execute the instruction :

ADD R1, R2, Loc (add the contents of register R2 & Memory location Loc
and store the resultin register R1) 5
Draw the schematic Block diagram of a Hard Wired Controller and explain
its design aspects. What are the advantages and disadvantages of this
approach ? 5
Explain with a schematic Block diagram, the functioning of the Micro
programmed Control Unit. Whatis the advantage of this approach ? Explain
how ‘Vertical Micro programming’ can help in reducing the size of the
microprogramme memory ? 5
Explain the cache memory management and mapping functions with the
help of the following information :

Main memory size : 4 G Bytes

Cache memory size 8 M Bytes

Block size : 1 KBytes

(i)  When Direct mapping is used

(i) When 2 way Set- associative mapping is used ? 5
State and explain the different cache policies for Write instructions ? Ina
typical cache organization, cache access time is 8 nS, main memory
access time is 90 nS, hit ratio is 0.95 and Write back cache policy is used.
What is the average memory access time ? 5
Explain the virtual memory management technique with the following
information : d

Virtual memory : 512 G Bytes

Physical memory : 4 G Bytes

Page size : 4 M Bytes

What would be the size of page table assuming 6 bits are used as control
bits in the page table ? 5

Using Assembly Language write a program to evaluate the statement
P = (A * B + C) in a single-accumulator processor. Assume that the
processor has Load, Store, Multiply, and Add instructions, and that all
values fit in the accumulator. 5
Differentiate between RISC & CISC Architecture. What are some typical
distinguishing characteristics of RISC organization ? 5
What do you understand by addressing modes ? Explain with suitable
example the Register, Index and Autoincrement addressing modes. 5
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7. (a) Write the IEEE 754 format for representing floating point numbers in Single

precision and double precision format. Represent the binary number 11.0111

using the IEEE 754 single precision floating point format. 5

(b) AHarddisk has 16 surfaces, 448 tracks per surface, 768 sectors per track.

Each sector can accommodate 512 Bytes. What is the maximum storage

capacity of the above hard disk ? How would you organize the data in a

Hard Disc to minimize the Access time ? 5

8. (a) Explainthe Nonrestoring Division algorithm for division of two positive
binary integers as given below :

Divisor=10 and Dividend = 11011. 5
(b) Design a simple 4-bit adder/subtractor for signed binary numbers and show
it with @ schematic diagram. ; 5
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