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Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M: Marks, L: RBT (Revised Bloom’s Taxonomy) level, C: Course outcomes.

Module -1 M| L| C
a. | Explain the roles of the major functional units of a computer 06 | L2| CO1
b. | Describe indexed addressing mode and provide two examples to illustrate how | 07 | L2 | CO1
Q1 indexed addressing can be used to access data in memory

c. | Explain, with an example program, how instructions are executed in a simple, | 07 | L2 | CO1
straight line sequence without any branching or looping.

OR

a. | Describe with a neat diagram connection between processor and computer 06 | L2| CO1
memory .

b. | Explain the concepts of Big-Endian and Little-Endian memory assignments with | 07 | L2 | CO1
neat diagram

Q2

c. | Describe assembler directives and explain their purpose in an assembly language | 07 | L2 | CO1
program

Module- 2

a. | Assume that a memory location BINARY contains a 32-bit pattern. It is desired 10| L3| CO2
to display these bits as eight hexadecimal digits on a display device that has the
Q3 interface depicted. Write a program that accomplishes this task.

b. | Develop a program that reads a line of characters using interrupts, and displays | 10 | L3| CO2
the line using polling.

OR

Make use of 512K x 8 static memory chips to build Organization of a 2M x 32| 10 | L3 | CO2
a. | memory module

10| L3| CO2
b. | Suppose that a computer has a processor with two L1 caches, one for instructions
and one for data, and an L2 cache. Let t be the access time for the two L1 caches.
The miss penalties are approximately 15t for transferring a block from L2 to L1,
and 1007 for transferring a block from the main memory to L2. For the purpose of
Q4 this problem, assume that the hit rates are the same for instructions and data and
that the hit rates in the L1 and L2 caches are 0.96 and 0.80, respectively.

(@) What fraction of accesses miss in both the L1 and L2 caches, thus requiring
access to the main memory?

(b) What is the average access time as seen by the processor?

Module - 3
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Q5

Perform signed multiplication of numbers (-12) and (-11) using Booth’s
Algorithm

10

L3

CO3

Given A=10101 and B=00100 perform A/B using restoring division algorithm

10

L3

CO3

OR

Q6

Perform Floating Point multiplication using the numbers 0.510 and 0.437510 use
the floating point addition algorithm

10

L3

CO3

Construct Sequential circuit binary multiplier

10

L3

CO3

Module - 4

Q7

Explain multiple bus organisation of data path with a neat diagram

10

L2

CO4

Discuss Micro-programmed control unit organisation in a processing unit

10

L2

CO4

OR

Q8

With a neat block diagram Explain hardwired control unit and show the
generation of Z i, and End control signal

10

L2

CO4

Discuss the steps involved in fetching and executing instructions:
(a) Load R5, X(R7) (b) Add R3, R4, R5

10

L2

CO4

Module -5

Q9

Assume that 20 percent of the dynamic count of the instructions executed for

a program are branch instructions. There are no pipeline stalls due to data
dependencies. Static branch prediction is used with a not-taken assumption.

(a) Determine the execution times for two cases: when 30 percent of the branches
are taken, and when 70 percent of the branches are taken.

(b) Determine the speedup for one case relative to the other. Express the speedup
as a percentage relative to 1.

10

L3

CO5

A processor has a 4-stage pipeline. Branches cause a 2-cycle stall on average. If
20% of instructions are branches, calculate the effective CPI and the pipeline
speedup compared to a non-pipelined processor that takes 4 cycles per instruction.

10

L3

CO5

OR

Q10

A single-issue (scalar) processor executes a given program in 200 million cycles.
A 4-way superscalar processor can issue and execute up to 4 instructions per
cycle under ideal conditions. However, due to dependencies and structural
hazards, it achieves only 60% of the ideal IPC. Calculate the speedup achieved by
the superscalar processor for this program

10

L3

CO5

Consider the pipelined execution of the following sequence of instructions:

Add R4, R3, R2

Or R7, R6, R5

Subtract R8, R7, R4

Initially, registers R2 and R3 contain 4 and 8, respectively. Registers R5 and R6
contain 128 and 2, respectively. Assume that the pipeline provides forwarding
paths to the ALU from registers RY and RZ . The first instruction is fetched in
cycle 1, and the remaining instructions are fetched in successive cycles.

Draw a diagram which depicts the ideal overlap of three successive instructions to
show the pipelined execution of these instructions assuming that the processor
uses operand forwarding, describe the contents of registers RY and RZ during
cycles4to 7.

10

L3

CO5
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