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Exam Duration

: 90 minutes Maximum Marks: 50

General instruction(s):

e Answer All Questions

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

e (Course Outcomes:

1.

Understand the general architecture of a computer system and the instruction
based architecture.

[llustrate various binary data representations for fixed and floating point data.
Validate efficient algorithm for arithmetic operations.

Q.No

Question M | CO | BL

1. | Draw IAS architecture and write an assembly language programming for
the following expression using the IAS computer Instruction set and write
the equivalent Register Transfer Notation.

X=(A-C)/ (B+D). 12
Assume the memory locations 100, 101, 102 and 103 for AB, C, and D

respectively. Store the result in the address 105.
Key:
Scheme of Evaluation 10
S.No Sub Topic Marks
1 IAS Architecture 3
2 Assembly code 3
3 Register Transfer operation | 4

Solution:

IAS Architecture:
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Central processing unit (CPL)

Arithmetic-logic
circuits

Instructions
and data

Input-
output
equipment
(I, )

MI(ON
M1}
M(2)
M3}
M(4)

M(A09Z)
M(A093)
M(4095)

IBR

- Control
circuits

Control
signals .

Program control unit (CC)

T Addres;'ies

Assembly code:

Instructions
and data

AC: Accumulator register

MOQ: multiply-quotient register
MBR: memory buffer register
IBR: instruction buffer register
PC: program counter

MAR: memory address register
IR insruction register
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Elucidate any five types of addressing modes, each with an appropriate
illustrative example. A Load instruction is stored at location 300 with its
address field at location 301. The address field has the value 400. A
processor register R1 contains the number 200 and Index register contains
560. Evaluate the effective address if the addressing mode of the
instruction is (a) Immediate (b) Auto increment (c) Relative (d) Register
indirect; (e) Auto decrement.

Key:
Scheme of Evaluation
S.No Sub Topic Marks
1 Explanation 5
2 EA Calculation 1*5=5
Solution:

Addressing modes must be explained with an example

10
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Addressing Mode EA

Immediate 301
Auto Increment 200
Relative 702
Register Indirect 200
Auto Decrement 199

Develop the assembly language program to evaluate the expression
S = ((U-V)+W)/X using zero-, one-, two-, and three-address instruction
formats. Provide a detailed explanation of each instruction's operational
significance within its respective format.

Key:
Scheme of Evaluation
S.No Sub Topic Marks
1 Instruction Formats 7
2 Explanation 3
Solution:

10
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a) Provide a detailed discussion on fixed-point number systems.
Additionally, convert the Octal number (256)s and the Hexadecimal
number (AB8D)4¢ into binary representations.
Key:
Scheme of Evaluation

S.No Sub Topic Marks

1 Fixed Point Number system explanation 2
2 Conversion 2

Solution:

Number System & Types

« In digital electronics, the number
system is used for representing the
information.

* Number system - different bases

* The base or radix of the number
system is the total number of the
digit used in the number system.

Binary Number Decimal Number
System System

Types of

Octal Number Hexadecimal
System Number

° System °

Conversion:
(256)19 ------- (010101 110)2
(AB8D),¢ ------- (101010111000 1101)2

b) Express -101.75 in IEEE 754 32-bit floating point number.
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Key:
Scheme of Evaluation
S.No Sub Topic Marks
1 IEEE 754 Format 6
Solution:

[llustrate the flowchart corresponding to Booth’s multiplication algorithm.
Then, compute the product of -14 and 5 using Booth’s method, and present
all the intermediate steps involved in the procedure.

Key:
Scheme of Evaluation
S.No Sub Topic Marks
1 Flowchart 2
2 Steps and answer 8
Solution:

10
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Booth's Algorithm - Flowchart

(o) Grreneres

A€0,Q,€0

M < Multiplicand
Q < Multiplier
Count € n

Arithmetic shift right:
A,Q,Q, «

Count < Count -1

Count=0?
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