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10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

Perform the arithmetic operations (-42) + (-13) and -42-(-13) using signed 2's
complement representation for negative numbers.

Explain ISZ and BSA instructions.

Mention the hardware required for performing multiplication using booth
algorithm.

How does Flynn classify computers into four major groups?

What is microprogramming?

How is speedup related to number of stages of the pipeline?
Differentiate “write.back” from “write through” cache writing methods.
What do you understand by cache coherence problem?

What is bus arbitration?

Differentiate programmed I/O from interrupt initiated /0.
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11. (@ @ Design an arithmetic circuit with one selection variable S and two
n-bit data inputs A and B. The circuit generates the following four
arithmetic operations in conjunction with the input carry C. Draw
the logic diagram for the first two stages. 10)

c=0 C=1
0 D=A+B| D=A+1
D=A-1| D=A+B+ 1 (subtraction using one;s complement
(ii) Explain with a neat flowchart the phases of an instruction cycle.  (6)
Or
® () Explain the block diagram of the hardware that implements the
following register transfer statement. (8)
yT, :R2«Rl, Rl R2
(i) Perform the following operations using signed 2's complement and
signed 1’s complement representation. (4)
* 11010-10000
+ 11010-1101
(i) Perform the following operations using signed 10’s complement and
signed 9's complement representation. (4)
« (—638) + (+ 785)
« (-638) — (+ 185).

12. (@) (@ Explain the working of the boot.h multiplication algorithm with ar

example. (10
(i) Explain with a neat flowchart the addition and subtraction o
floating point numbers. (6

Or
®) () Discuss non restoring division algorithm with an example. ¢
@ii) Design a pipeline for performing floating point addition anc

subtraction operations. . (7
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(@) Discuss the design of a pipeline for executing instructions. What ar
the issues involved in handling branch instructions in a pipeline
(10

(ii) What are superscalar processors? Explain. (6
Or
() Discuss in detail the design of micro programmed control unit. (10

(i) Differentiate between hardwired control and microprogramme:
control. ¢

Discuss in detail the hardware organization and match logic o
associative memories with neat diagrams. Explain how read and writs
operations are carried out in associative memories. (16

Or

A virtual memory has an address space of 8K words, a memory space o
4 K words and page and block sizes of 1 K words. The following pagy
reference changes occur during a given time interval. (16

420126140102357

Determine which four pages will be resident in main memory after eact
page reference if the following replacement algorithms are used.

+  FIFO

+ LRU

« LFU

Discuss how the DMA controller performs data transfer. (16,
Or

Discuss the following :

(i) Asynchronous data transfer (6

(i) Priority interrupts [©

(iii) Vectored interrupts. (5




