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To study concepts related to Computer Data Representation, Micro-operations, Instructions, Programming the basic computer, Central Processing Unit, Computer Arithmetic, Memory Organization, Multiprocessors etc. which is vital to excel in the field of Computer Architecture domain.
Course Outcomes:
	CO. NO.
	Cognitive Level
	Course Outcome 

	1
	Synthesis
	To Develop a base of Computer Data Representation, Types of Arithmetic, Logical & Relational operations, Insights of Instructions & Microoperations   

	2
	Synthesis
	To Develop the understanding of Various Computer Architecture Languages, Programming the operations, Microprogrammed Control, Address Sequencing role & Design of Control Unit

	3
	Knowledge
	To understand the General Register Organization, Stack Organization, Addressing Modes, Instruction Set Codes, Parallel Processing, Pipelining, Vector Processing & Array Processors

	4
	Application
	To command over Computer Arithmetic Logics like Addition, Subtraction, Mutliplication Algorithms, Floating Point Arithmetic Operations & Input Output Organization

	5
	Knowledge
	To understand the Memory Organization, Types of Memory, Multiprocessors, Interconnection Structures, Inter-processor Communication & Synchronization



Prerequisites:
1. Elementary knowledge of Digital Electronics
2. Basic Concepts of Number System
3. Good Problem Solving Skills

Course Outcome Mapping with Program Outcome:
	Course Outcome 
	Program Outcomes (PO’s)

	CO. NO.
	Domain Specific (PSO)
	Domain Independent (PO)

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO1
	3
	3
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0

	CO2
	3
	3
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0

	CO3
	2
	1
	2
	2
	2
	0
	0
	0
	0
	0
	0
	0

	CO4
	3
	2
	2
	0
	2
	0
	0
	0
	0
	0
	0
	0

	CO5
	1
	3
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0

	1: Slight (Low) , 2: Moderate (Medium), 3: Substantial (High) 


Course Coverage Module Wise:

	Lecture No.
	Unit
	Topic

	1. 
	1
	Introduction to Objective, Scope & outcome of Computer Architecture and Organization

	0. 
	2
	Basic computer data types, Complements, Fixed point representation

	0. 
	2
	Register Transfer and  Micro-operations

	0. 
	2
	Floating point representation, Register Transfer language

	0. 
	2
	Register Transfer, Bus and Memory Transfers (Tree-State Bus Buffers, Memory Transfer)

	0. 
	2
	Arithmetic Micro-Operations, Logic Micro-Operations, Shift Micro-Operations, Arithmetic logical shift unit

	0. 
	2
	Basic Computer Organization and DesignInstruction codes

	0. 
	2
	Computer registers, computer instructions

	0. 
	2
	Timing and Control, Instruction cycle, Memory-Reference Instructions

	0. 
	2
	Input-output and interrupt

	0. 
	2
	Complete computer description, Design of Basic computer, design of Accumulator Unit

	0. 
	3
	Programming The Basic Computer, Introduction

	0. 
	3
	Machine Language

	0. 
	3
	Assembly Language, assembler

	0. 
	3
	Program loops, Programming Arithmetic and logic operations, subroutines

	0. 
	3
	I-O Programming

	0. 
	3
	Micro programmed Control, Control Memory

	0. 
	3
	Address sequencing, Micro program Example, Design of Control Unit

	0. 
	4
	Central Processing Unit - Introduction, General Register Organization

	0. 
	4
	Stack Organization, Instruction format, Addressing Modes

	0. 
	4
	Data transfer and manipulation, Program Control

	0. 
	4
	Reduced Instruction Set Computer (RISC)

	0. 
	4
	Pipeline And Vector Processing

	0. 
	4
	Flynn's taxonomy, Parallel Processing, Pipelining, Arithmetic

	0. 
	4
	Pipeline, Instruction, Pipeline, RISC Pipeline, Vector Processing

	0. 
	4
	Array Processors

	0. 
	5
	Computer Arithmetic- Introduction, Addition and subtraction

	0. 
	5
	Multiplication Algorithms (Booth Multiplication Algorithm)

	1. 
	5
	Division Algorithms, Floating Point Arithmetic operations

	2. 
	5
	Decimal Arithmetic Unit, Input-Output Organization

	3. 
	5
	Input-Output Interface

	4. 
	5
	Asynchronous Data Transfer, Modes Of Transfer

	5. 
	5
	Priority Interrupt, DMA

	6. 
	5
	Input-Output Processor (IOP), CPUIOP Communication, Serial communication

	7. 
	6
	Memory Organization, Memory Hierarchy, Main Memory

	8. 
	6
	Auxiliary Memory, Associative Memory

	9. 
	6
	Cache Memory

	10. 
	6
	Virtual Memory

	11. 
	6
	Multipreocessors, Characteristics of Multiprocessors

	12. 
	6
	Interconnection Structures, Inter-processor Arbitration

	13. 
	6
	Interprocessor Communication and Synchronization

	14. 
	6
	Cache Coherence, Shared Memory Multiprocessors




TEXT/REFERENCE BOOKS 
1. M Morris Mano: Computer System Architecture, Pearson Education India
2. John L. Hennessy, David A Patterson: Computer Architecture, A Quantitative Appproach
3. Sajjan G. Shiva: Computer Organization, Design, and Architecture, Fifth Edition, CRC Press
	CO.NO.
	Problem description

	1
	A. Understanding the introductory concepts of Data Representation & Microoperations
B. Understanding the Concepts of Basic Computer Organization & Types of Instructions

	2
	A. Understanding the programming of basic computer, Machine Language & Assembly Language
B. Conceptualizing the Arithmetic & Logic Operations & Micro Programmed Control

	3
	A. Learning the principles of Central Processing Unit (CPU), Instruction formats & Addressing Modes
B. Understanding the concepts of Parallel Processing & Various Pipelines

	4
	A. Conceptualizing the logics of Arithmetic Operations & Input Output Organization

	5
	A. Understanding the concepts of Memory Organization & types of memory
B. Visualizing the concepts of Multiprocessors including Characteristics, Interconnection Structure, Interprocess Communication & Synchronization & Shared Memory Multiprocessors



Assessment Methodology:
1. Assignments one from each unit.
2. Final paper at the end of the semester subjective. 



Teaching and Learning resources unit-wise:
Unit-1
A. Introduction to Computer Architecture
Video Tutorials: https://www.youtube.com/watch?v=HEjPop-aK_w&ab_channel=KarBytesCS
Theory concepts: https://www.oreilly.com/library/view/designing-embedded-hardware/0596007558/ch01.html 
Sample Quiz: https://mcqslearn.com/cs/computer-basics/introduction-to-computer-architecture-multiple-choice-questions.php



Unit-2
A. Data Representation & Microoperations
Video Tutorials: https://www.youtube.com/watch?v=Q2QCmCPQOtw&ab_channel=SabaqFoundation-FreeVideos%26Tests%2CGradesK-14
Theory concepts: https://mrcet.com/downloads/digital_notes/ECE/III%20Year/COMPUTER%20ORGANIZATION%20&%20OPERATING%20SYSTEMS.pdf
Sample Quiz: https://www.javatpoint.com/computer-architecture-mcq

B. Basic Computer Organization & Types of Instruction
Video Tutorials: https://www.youtube.com/watch?v=BKUkIGc9JsE&ab_channel=Education4u
Theory concepts: https://www.geeksforgeeks.org/computer-organization-basic-computer-instructions/
Sample Quiz: https://letsfindcourse.com/computer-organization-and-architecture/mcq-questions




Unit-3
A. Programming of basic computer, Machine Language & Assembly Language 
Video Tutorials: https://www.youtube.com/watch?v=cTaWkhHChaY&ab_channel=SundeepSaradhiKanthety 
Theory concepts: https://www.sciencedirect.com/topics/engineering/machine-language 
Sample Quiz: https://www.sanfoundry.com/computer-organization-mcqs-assembly-language/

B.    Arithmetic & Logic Operations & Micro Programmed Control
Video Tutorials: https://www.youtube.com/watch?v=MxvZQLR6zqM&ab_channel=Education4u Theory concepts: https://www.geeksforgeeks.org/computer-organization-hardwired-vs-micro-programmed-control-unit/
Sample Quiz: https://knreddycse.weebly.com/uploads/5/7/2/0/57207825/coa_mcq.pdf




Unit-4
A. Central Processing Unit (CPU), Instruction formats & Addressing Modes
Video Tutorials: https://www.learncomputerscienceonline.com/instruction-cycle/
Theory concepts: https://www.geeksforgeeks.org/computer-organization-instruction-formats-zero-one-two-three-address-instruction/
Sample Quiz: https://nptel.ac.in/content/storage2/courses/downloads_new/106103180/noc19_cs04_Assignment5.pdf

B. Concepts of Parallel Processing & Various Pipelines
Video Tutorials: https://www.youtube.com/watch?v=He3vckYRV2s&ab_channel=IITKharagpurJuly2018
Theory concepts: http://www.nitjsr.ac.in/course_assignment/CS16CS601PARALLEL%20COMPUTER%20ARCHITECTURE.pdf
Sample Quiz: https://www.objectivequiz.com/objective-questions/electronics/parallel-processing



Unit-5
A. Logics of Arithmetic Operations & Input Output Organization
Video Tutorials: https://www.youtube.com/watch?v=GsL4jeKqerk&ab_channel=SudhakarAtchala 
Theory concepts http://www.ee.ncu.edu.tw/~jfli/computer/lecture/ch05.pdf
Sample Quiz: https://www.mcqsmentor.com/computer-science/organization-and-architecture/input-output-organization-mcqs/ 


Unit-6
A. Memory Organization & types of memory
Video Tutorials: https://www.youtube.com/watch?v=YVObWiciVgw&ab_channel=Education4u 
Theory concepts: http://www.cs.uwm.edu/classes/cs458/Lecture/HTML/ch12.html 
Sample Quiz: https://www.sanfoundry.com/computer-fundamentals-questions-answers-main-memory-organisation/

B. Multiprocessors including Characteristics, Interconnection Structure, Interprocess Communication & Synchronization & Shared Memory Multiprocessors
Video Tutorials: https://slideplayer.com/slide/3612016/
Theory concepts: https://lnct.ac.in/wp-content/uploads/2020/04/CSO-Notes-unit-5-Multiprocessor.pdf
Sample Quiz: https://nptel.ac.in/content/storage2/courses/106108101/pdf/Multiple_Choice_Questions/Mod_7.pdf



Previous Year Question Papers:
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RAJASTHAN TECHNICAL UNIVERSITY, KOTA

Syllabus
III Year-VI Semester: B.Tech. Computer Science and Engineering

6CS4-04: Computer Architecture and Organization

Credit: 3 Max. Marks: 100(IA:30, ETE:70)

3L+0T+0P End Term Exam: 3 Hours

SN Contents Hours
1 | Introduction: Objective, scope and outcome of the course. 01

2 |Computer Data Representation: Basic computer data types,
Complements, Fixed point representation, Register Transfer and
Micro-operations: Floating point representation, Register Transfer
language, Register Transfer, Bus and Memory Transfers (Tree-State
Bus Buffers, Memory Transfer), Arithmetic Micro-Operations, Logic
Micro-Operations, Shift Micro-Operations, Arithmetic logical shift 10
unit. Basic Computer Organization and Design Instruction codes,
Computer registers, computer instructions, Timing and Control,
Instruction cycle, Memory-Reference Instructions, Input-output
and interrupt, Complete computer description, Design of Basic
computer, design of Accumulator Unit.

3 |Programming The Basic Computer: Introduction, Machine
Language, Assembly Language, assembler, Program loops,
Programming Arithmetic and logic operations, subroutines, 1-O
Programming. Micro programmed Control: Control Memory,
Address sequencing, Micro program Example, design of control
Unit.

4 |Central Processing Unit: Introduction, General Register
Organization, Stack Organization, Instruction format, Addressing
Modes, data transfer and manipulation, Program Control, Reduced
Instruction Set Computer (RISC)Pipeline And Vector Processing, 8
Flynn's taxonomy, Parallel Processing, Pipelining, Arithmetic
Pipeline, Instruction, Pipeline, RISC Pipeline, Vector Processing,
Array Processors.

5 | Computer Arithmetic: Introduction, Addition and subtraction,
Multiplication Algorithms (Booth Multiplication Algorithm), Division
Algorithms, Floating Point Arithmetic operations, Decimal
Arithmetic  Unit. Input-Output Organization, Input-Output 8
Interface, Asynchronous Data Transfer, Modes Of Transfer, Priority
Interrupt, DMA, Input-Output Processor (IOP), CPUIOP
Communication, Serial communication.

6 |Memory Organization: Memory Hierarchy, Main Memory,
Auxiliary Memory, Associative Memory, Cache Memory, Virtual
Memory.

Multipreocessors: Characteristics of Multiprocessors, 8
Interconnection Structures, Inter-processor Arbitration, Inter-
processor Communication and Synchronization, Cache Coherence,
Shared Memory Multiprocessors.

Total 42

Offfceof Deam Avademic Affairs —
Rajasthan Technical University, Kota

Syllabus of 3"'Year B. Tech. (CS) for students admitted in Session 2021-22 onwards. Page 5
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B.Tech. VI Sem. (Main/Back) Examination, June - 2022

Information Technology L
61T4-04 Computer Architecture and Organization

Time : 3 Hours

Maximum Marks : 120
Min. Passing Marks : 42

Instructions to Candidates:

Attempt all ten questions from Part A, five questions oul of Seven from Part B and
Four questions out of Five from Part C.

Schematic diagrams must be shown wherever necessary. Any data you feel missing
suitably be assumed and stated clearly. Units of quantities used/calculated must
be stated clearly.

Use of following supporting material is permitted during examination. (Mentioned
in form No.205)

Part-A
(Answer should be given up to 25 words only)
All questions are compulsory (10x2=20)
What do you mean by computer performance? 2)
If the memory is represented in 12 bits x 16 bits then how many words can be
accommodated in the memory? 2)
Describe subroutine? 2)
What do you mean by Hit Ratio in cache memory? 2)
Write a quick note on Interrupt intiated input - output? 2)
Discuss on concept of parallel processing? 2)
Explain the concept of microprogrammed control unit? [¢3)
Convert +1001.11 in 8 bit fraction and 6 bit exponent as per floating point
representation. 2)
Describe the three fields (Mode, Opcode and Address field) of 16 bit instruction
format. (2)
Perform selective component over )
A=10110110andB=01101110.
Part-B
(Analytical/Problem solving questions)

Attempt any five questions (5%x8=40)
Draw the flow diagram for the hardware that implements the following statements -
X +yz: AR « AR+ BR (8)

Where AR and BR are two n - bit registers and x y and z are control variable. Include
the logic gates for the control function. (Remember that the symbol *+* designates
an OR operation in a gontrol or Boolean function but that it represents and arithmetic
plus in a micro operation.
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. }/ What is priority interrupt? Explfin D&!isy chaining Priority Interrupt’s polling logic
using its block diagram and logical diagram both, )
A non - pipeline system takes 109 1S 1o process a task. The same task can be
processed in a six - segment pipeline with a clock cycle of 20 ns. Determine the
speed - up ratio of pipeline for 200 tasks. What is maximum speed - up that can be

achieved? ®)
. Explain the functional units of an architecture of computer with diagram?  (8)
5. Explain the types of instructions? (8)

&7 Differentiate between Hardwired and Micro - programmed control unit? ®)
7, Explain significance of data register, address register, instruction register, temporary

register, program counter and accumulator in common bus system. ®)
Part-C
(Descriptive/Analytical/Problem Solving/Design questions)

Attempt any Four questions - (4x15=60)
/ Perform Multiplication of -13 and +9-using Booth Algorithm. With the help of
diagram. Explain line coding schemes. (15)

2. A digital computer has a common bus system for 8 registers and 16 bits each. The
bus is constructed with multiplexers. https://www.rtuonline.com (15)

a.  How many selection inputs are there in each multiplexer?
b. How many multiplexers are there in the bus?
c.  Whatsize of multiplexers is needed?
d.  Draw the diagram of the mentioned problem definition.

\% Explain the need of cache memory. What is Hit Ratio? Elaborate over the three types
of mapping under cache memory with neat diagram. 15)

4. Why pipeline is useful in processing? Explain instruction pipeline including the

processing steps used in pipeline. Explain speedup, efficiency and through put in
pipelining. Prove that ratio of non pipeline based architecture and pipeline based

architecture depends upon the no. of segments (k). (15)
5. a  How many 128x8 RAM chips are needed to provide a memory capacity of
2048 bytes? (15)

b. Howmany lines of address bus must be used to access 2048 bytes of 'memory?
How many of These lines will be common to all chips?

c.  How many lines must be decoded for chip select?
Specify the size of the decoders?
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