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Explain the following:

(a) Magnetic Tape Systems

(b) Optical Disc

(c) DVD Technology. [16]

(a) What are the different physical forms available to®st angfiter- connection

network? Give the summary of those.

(b) Explain time-shared common bus Orgafiigati

(¢) Explain system bus structure fo [16]

(a) What is polling? Explai de

(b) What is daisy chainim@ypriotity? Explain. [8+8]
Explain the followi elated to the Instruction Pipeline.

(a) Pipeli nfliéts

(b) Déf endency

(c) Hardaare interlocks

(d) Operand forwarding

(e) Delayed load

(f) Pre-fetch target instruction

(g) Branch target buffer

(h) Delayed branch. [16]
An instruction is stored at location 300 with its address field at location 301 with

a value 400. A processor register R1 contains the number 200. Calculate the effec-
tive address if the addressing mode of the instruction is Direct, Indirect, Relative,
Register Indirect and index (with the process register as an index register).  [16]

(a) Give the short sequence of machine instructions for the task “Add the contents
of memory location A to those of location B and place the answer in location
C”. Using Add, Load and Store instructions.

(b) Convert the decimal numbers to the bases indicate.

1. 7562 to octal
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ii. 1938 to hexadecimal [16]
7. Write in detail about the design of hard wired control unit. [16]

8. A computer uses a memory unit with 256K words of 32 bits each. A binary in-
struction code is stored in one word of memory. The instruction has four parts, an

indirect bit, an operation code, a register code part to specify one of 64 registers,
and an address part.

(a) How many bits are there in the operation code, a register code part, and the
address part?

(b) Draw the instruction word format and indicate the number o in each
part.
(c) How many bits are there in the data and address inpu oRy”? [16]
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(a) Draw the diagram for connection between the processor and the memory and
explain basic operational concepts of computer.

(b) Write about bus structures. [8+8

]
Explain Data transfer and Program control instructions. [16]
. (a) What is polling? Explain in detail how it can @ or_dmterprocessor
arbitration.
ip

(b) Explain the organization of tightly coupl cessor system with a
generic block diagram. [8+8]
(a) Write about various types of
(b) Explain virtual-memory ad(resS#ransiation. [8+8]
How many characters pgf seétondgan be transmitted over a 1200-band line in each
of the following mq i haracter code of 8 bits?

a) Synchromou t mission.

(a)
(b) AsgfichronguSiserial transmission with two stop bits
(c) As ronoms serial transmission with one stop bits [16]
(a) Explath in detail various fields of microinstruction format with diagram.
)

(b) Describe how microinstructions are arranged in control memory and how they
are interpreted. 848

(a) Is it reasonable to classify a Branch Target Buffer (BTB) as just one more
cache in a machine? Why?

(b) A 32-bit machine has a 512 entry branch target buffer. Draw a diagram of
this BTB. Assuming direct mapping, how many bits of storage does this BTB
require? [8+8]

The content of AC in the basic computer is hexadecimal A937 and the initial value
of E is 1. Determine the contents of AC, E , PC, AR , and IR in hexadecimal after
the execution of the CLA instruction. Repeat 11 more times, starting from each
one of the register-reference instructions. The initial value of PC is hexadecimal
021. [16]

* Kk ok ok ok
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1. (a) Explain address sequencing in Microprogrammed control unit

(b) Explain in detail various fields of microinstruction format with dia . [8+8]

2. (a) Explain the following:
i. Optical Disc
ii. DVD Technology.

(b) Describe the two update policies that a cache ¢ . each policy, give
an example of a situation where it would be e [8+-8]
3. (a) What is pipelining? Explain.
(b) Explain four segment pipelini [8+8]
4. (a) Define the following terims @nd their usage.
PC,MAR,MDR,AI4U IR,ROR1.

(b) “Having a 1 ey of processor registers makes it possible to reduce
the number ccesses needed to perform complex tasks”. Devise a
sim 0 atiomal task to show the validity of this statement for a processor
thag hag four egisters compared to another that has only two registers.[8+8|

5. (a) WheR\is the interrupt service routine for a device invoked? Upon the occur-

rence of an interrupt, how does the processor determine the memory address of

the correct service routine. What is the status of interrupted program during
and after interrupt.

(b) Which is the most efficient in the following?
i. Programmed I/O
ii. Interrupt Initiated I/O
iii. DMA
Justify your answer [8+8]
6. (a) What is cache coherence? Explain.
(b) What are the conditions for incoherence?

(c¢) Explain the solutions to the cache coherence problem. [5-+5+6]

7. Draw the flow chart for memory reference instruction execution with control
functions and RTL statements. [16]

8. (a) Explain the operation of control unit of basic computer with diagram.
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(b) Suppose a 32-bit instruction takes the following format:
[OPCODE DR SR1 SR0O UNUSED]
If there are 225 opcodes, 120 registers:

i. What is the minimum number of bits required to represent the OPCODE?
ii. What is the minimum number of bits required to represent the Destination

Register (DR)?

iii. What is the maximum number of UNUSED bits in the instruction

encoding?

iv. What is the maximum number of offset bits?

* kK ok ok
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(a) What are the different interconnection structures used in multiprocessors?

(b) Explain the functioning of Binary Tree network with 2 x 2 swit . Show
with a neat sketch. [8+8]

(a) Explain about strobe signal and handshaking in detail.

(b) What are the different kinds of DMA transfers?
using DMA transfers?

e _advantages of
[8+8]

a) What are computer registers. And give thei

)

b) fet a
)
)

(c) What are the phases of an i cle’ 16]
(a) List the 10 BCD digits \&1 eyen parity in the left most position (total five
th

(
(

Sketch the register transfers for t

digits per bit) Rep od@a parity bit.

) Perform the erations (+42) + (-13) and (-42) - (-13) in binary
using si t representation for negative numbers. [8+8]
(a) enti tween microprogramming and nanoprogramming.
(b) “Hagftwired%control unit is faster than microprogammed control unit”. Justify
this spatement. [8+8]

Discuss the following with examples.

(a) Zero-address instructions
(b) One-address instructions

)

)
(c) Two-address instructions
(d) Three-address instructions [16]
)

(a) A block set-associative cache consists of a total of 64 blocks divided into
4-block sets. The main memory contains 4096 blocks, each consisting of 128
words.

i. How many bits are there in a main memory address?
ii. How many bits are there in each of the TAG, SET, and WORD fields?

(b) Explain the organization of a 1K x 1 memory with a neat sketch. [8+8]

(a) Formulate six-segment pipeline for a computer. Specify the operations to be
performed in each segment.
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(b) Give an example of a program that will cause data conflict in the three-

segment pipeline.
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