Course Outcomes and Assessment Plan
T.E. (Electronics) Semester VI
Subject:

COMPUTER ORGANIZATION AND ARCHITECTURE (Elective)

Subject code:
ELX DLO6024

Academic Year:
JANURAY 2021 - APRIL 2021
Syllabus:

	Module 
	Contents 
	Time 

	1. 
	Introduction to Computer Organization 
	[06] 

	1.1 
	Fundamental Units of a Computer 
	01 

	1.2 
	Introduction to Buses 
	01 

	1.3 
	Number Representation methods- Integer and Floating-point, Booth's Multiplier, Restoring and Non-Restoring Division 
	03 

	1.4 
	Basic Measures of Computer Performance - Clock Speed, CPI, MIPs and MFlops 
	01 

	2. 
	Processor Organization and Architecture 
	10 

	2.1 
	CPU Architecture , Register Organization, Instruction cycle, Instruction Formats 
	04 

	2.2 
	Control Unit Design- Hardwired and Micro-programmed Control: Vertical and Horizontal Micro-Instructions, Nano-programming 
	04 

	2.3 
	Comparison between CISC and RISC architectures 
	02 

	3. 
	Memory Organization 
	12 

	3.l 
	Classification of Memories-Primary and Secondary Memories, RAM (SRAM and DRAM) and ROM ( EPROM , EEPROM), Memory Inter-leaving 
	02 

	3.2 
	Memory Hierarchy, Cache Memory Concepts, Mapping Techniques, Write Policies, Cache Coherency 

(* Numerical Problems expected ) 
	06 

	3.3 
	Virtual Memory Management-Concept, Segmentation , Paging, Page Replacement policies 
	04 

	4. 
	Input/Output Organization 
	06 

	4.1 
	Types of I/O devices and Access methods, Types of Buses , Bus Arbitration 
	03 

	4.2 
	Expansion Bus Concept, PCI Bus 
	03 

	5. 
	Parallelism 
	06 

	5.1 
	Introduction to Parallel Processing Concepts, Flynn's classification, Amdahl's law 
	02 

	5.2 
	Pipelining - Concept, Speedup, Efficiency , Throughput, Types of Pipeline hazards and solutions 

(* Numerical Problems expected ) 
	04 

	6. 
	Architectural Enhancements 
	08 

	                 Superscalar Architectures, Out-of-Order Execution, Multi-core processors,     Clusters, Non-Uniform Memory Access (NUMA) systems, Vector Computation , GPU 
	08 


Course Outcomes:

Upon completion of this course students will be able to :

ELX DLO6024.1 Describe various techniques used to perform Computer arithmetic

ELX DLO 6024.2 Explain the CPU architecture ,register organization and operation of control unit (micro programmed and hard wired).

ELX DLO 6024.3 Explain the memory organization in a computer including cache memory, main memory and virtual memory.

ELX DLO 6024.4  Describe various parallel processing concepts like pipelining and related hazards.

ELX DLO 6024.5  Explain the various architectural enhancements in modern processors

Mapping of CO with PO/PSO:

	
	PO1
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Mapping of CO with PO with Justification

	CO
	PO
	Justification

	ELX DLO 6024.1
	PO1
	Apply the knowledge of mathematics , science , engineering fundamentals and an engineering specialization to the solution of complex engineering problems.

	
	PO5
	Able  to use the techniques, skills and modern engineering tools necessary for designing a system...

	ELX DLO6024.2
	PO1
	Apply the knowledge of mathematics , science , engineering fundamentals and an engineering specialization to the solution of complex engineering problems.

	
	PO2
	Identify complex engineering problems reaching substantiated conclusions using first principles of mathematics, natural sciences , and engineering sciences

	
	PO3
	Design solutions for complex engineering problems and design system components or processes.

	
	PO9
	Function effectively as an individual, and as  a member or leader in diverse teams , and in multi disciplinary settings.

	
	PO10
	Communicate effectively on complex engineering activities with the engineering community being able to comprehend and write

	ELX DLO 6024.3
	PO3
	Design solutions for complex engineering problems and design system components or processes.

	
	PO5
	Able  to use the techniques, skills and modern engineering tools necessary for designing a system..

	
	PO9
	Function effectively as an individual, and as  a member or leader in diverse teams , and in multi disciplinary settings.

	
	PO10
	Communicate effectively on complex engineering activities with the engineering community being able to comprehend and write

	ELX DLO 6024.4
	PO1
	Apply the knowledge of mathematics , science , engineering fundamentals and an engineering specialization to the solution of complex engineering problems.

	
	PO3
	Design solutions for complex engineering problems and design system components or processes.

	
	PO5
	Able  to use the techniques, skills and modern engineering tools necessary for designing a system..

	
	PO9
	Function effectively as an individual, and as  a member or leader in diverse teams , and in multi disciplinary settings.

	
	PO10
	Communicate effectively on complex engineering activities with the engineering community being able to comprehend and write

	
	PO12
	Recognize the need for and have preparation and ability to engage in independent and life long learning in the broadest context of technological change.

	ELX DLO6024.5
	PO1
	Apply the knowledge of mathematics , science , engineering fundamentals and an engineering specialization to the solution of complex engineering problems.

	
	PO3
	Design solutions for complex engineering problems and design system components or processes.

	
	PO9
	Function effectively as an individual, and as  a member or leader in diverse teams , and in multi disciplinary settings.

	
	PO10
	Communicate effectively on complex engineering activities with the engineering community being able to comprehend and write

	
	PO12
	Recognize the need for and have preparation and ability to engage in independent and life long learning in the broadest context of technological change.


Modes of delivery

	Modes of Delivery
	Brief description of content delivered

	Class room lectures
	· Introduction to Computer Organization

· Processor organization and architecture

· Memory organization

· Input/Output organization

· Parallelism

· Architectural Enhancements

	Online Videos
	· Processor organization and architecture

· Memory organization

· Parallelism

· Architectural Enhancements

	Flip-classroom
	· Input/Output organization


CO Assessment Tool
	Course Outcome
	
	
	Assessment Method

	
	
	Direct  Method (70 %)
	Indirect  Method (30%)

	
	Unit Tests
	Assignments
	Lab
	Seminar
	End Sem. Exam
	Course exit survey

	
	1
	2
	1
	2
	
	
	
	

	ELX DLO 6024.1
	20%
	
	10%
	
	20%
	
	50%
	100%

	ELX DLO 6024.2
	20%
	
	20%`
	
	10%
	
	50%
	100%

	ELX DLO 6024.3
	
	20%
	
	20%
	10%
	10%
	50%
	100%

	ELX DLO 6024.4
	
	20%
	
	20%
	10%
	10%
	50%
	100%

	ELX DLO 6024.5
	
	20%
	
	20%
	
	10%
	50%
	100%


Rubrics  for assessing Course Outcome  with each assessment tool:
	Rubrics
	
	
	

	Assignment 
	Timeline(2)
	Level of content(4)
	Reading and Understanding (4)

	Laboratory Experiments
	Timeline(2)
	Level    of Understanding (4)
	Originality(4)

	Seminar
	Timeline(2)
	Contents   and Knowledge(4)
	Presentation Skill (4)


Lesson Plan
Faculty :  Heenakausar Pendhari
	CLASS
	TE Electronics   Semester VI
	
	

	Academic Term 
	Jan – May 2021
	
	

	Subject
	Computer Organization and Architecture

 (ELXDLO6024)
	
	

	Periods (Hours) per week
	Lecture
	4
	
	

	
	Practical
	--
	
	

	
	Tutorial
	--
	
	

	Evaluation System
	
	Hours
	Marks
	
	

	
	Theory examination
	3
	80
	
	

	
	Internal Assessment
	--
	20
	
	

	
	Practical Examination
	--
	--
	
	

	
	Oral Examination
	--
	--
	
	

	
	Term work
	--
	--
	
	

	
	Total
	--
	100
	
	

	
	
	

	Time Table
	Day
	Time
	
	

	
	Monday
	10:10-11:10 am
	
	

	
	Tuesday 
	11:20-12:20pm
	
	

	
	Wednesday
	  9:00am-10:00am
	
	

	
	Thursday
	12:30pm-1:30pm
	
	

	Course Content and Lesson plan
	
	

	Module 1   Introduction to Computer Organization
	
	

	Week
	Lecture No.
	Date
	Topic
	Text Book-TB

Reference Book-RB
	CO
	PO
	Remarks (If any)

	
	
	Planned
	Actual
	
	
	
	
	

	1
	1
	25/01/2021
	25/01/2021
	Introduction to the subject, Discussion on syllabus.
	TB-1
	----
	-----
	

	
	2
	27/01/2021
	27/01/2021
	Fundamental Units of a Computer
	TB-1
	ELX DLO6024.1
	PO1
	

	
	3
	28/01/2021
	27/01/2021
	Introduction to Buses
	TB-1
	ELX DLO6024.1
	PO1
	

	
	4
	1/02/2021
	28/01/2021
	Number Representation methods- Integer and Floating-point,
	TB-1
	ELX DLO6024.1
	PO1
	

	
	5
	2/02/2021
	1/02/2021,

2/02/2021
	Booth's Multiplier 
	TB-1
	ELX DLO6024.1
	PO1
	

	
	6
	3/02/2021
	3/02/2021
	Restoring and Non-Restoring Division
	TB-1
	ELX DLO6024.1
	PO1
	

	
	7
	4/02/2021
	4/02/2021
	Restoring and Non-Restoring Division
	TB-1
	ELX DLO6024.1
	PO1
	

	
	8
	8/02/2021
	8/02/2021
	Basic Measures of Computer Performance - Clock Speed, CPI, MIPs and MFlops
	TB-1
	ELX DLO6024.1
	PO1
	

	
	
	Module 2   Processor Organization and Architecture
	
	
	

	
	9
	9/02/2021
	9/02/2021
	CPU Architecture , Register Organization,
	TB-1, TB-2
	ELX DLO 6024.2
	PO1
	

	
	10
	10/02/2021
	10/02/2021
	Addressing Modes
	TB-1
	ELX DLO 6024.2
	PO1
	

	
	
	11/02/2021
	
	Instruction cycle, Instruction Formats
	
	
	
	

	
	11
	11/02/2021
	15/02/2021
	Control Unit Design- Hardwired control unit
	TB-1
	ELX DLO 6024.2
	PO1
	

	
	12
	15/02/2021
	16/02/2021
	Control Unit Design- Hardwired control unit
	TB-1
	ELX DLO 6024.2
	PO1
	

	
	
	
	17/02/2021
	Control Unit Design- Hardwired control unit
	
	
	
	Extra 

	
	13
	16/02/2021
	18/02/2021
	Micro-programmed Control:
	TB-1, TB-2
	ELX DLO 6024.2
	
	

	
	14
	17/02/2021
	1/03/2021
	Micro-programmed Control:
	TB-1, TB-2
	ELX DLO 6024.2
	PO1
	

	
	15
	18/02/2021
	2/03/2021
	Vertical and Horizontal Micro-Instructions, Nano-programming
	TB-1
	ELX DLO 6024.2
	PO1
	

	
	
	19/02/2021
	
	Holiday
	
	
	
	

	
	
	Assignment-1

	
	
	22/02/2021  to 26/02/2021   practical week 

	
	16
	1/03/2021
	2/03/2021
	Comparison between CISC and RISC architectures
	TB-1
	ELX DLO 6024.2
	PO1, 
	

	
	
	Module 3  Memory Organization
	
	
	

	
	17
	2/03/2021
	3/03/2021
	Classification of Memories-Primary and Secondary Memories, RAM (SRAM and DRAM)
	TB-1, TB-2
	ELX DLO 6024.3
	PO1
	

	
	18
	3/03/2021
	4/03/2021
	ROM ( EPROM , EEPROM),Memory Interleaving
	TB-1
	ELX DLO 6024.3
	PO1
	

	
	19
	4/03/2021
	12/03/2021
	Memory Hierarchy
	TB-1, TB-2
	ELX DLO 6024.3
	PO1
	

	
	
	Unit test-1  8/03/2021   to  10/03/2021  

	
	
	11/03/2021
	Holiday(Maha Shivratri)
	

	
	20
	15/03/2021
	15/03/2021
	 Cache Memory Concepts, Mapping Techniques
	TB-1, TB-2
	ELX DLO 6024.3
	PO1, PO3
	

	
	21
	16/03/2021
	16/03/2021,17/03/2021
	Cache Memory Concepts, Mapping Techniques
	TB-1, TB-2
	ELX DLO 6024.3
	PO1, PO3
	

	
	22
	17/03/2021
	18/03/2021
	Write Policies, Cache Coherency
	TB-1
	ELX DLO 6024.3
	PO1, 
	

	
	23
	18/03/2021
	30/03/2021
	Virtual Memory Management-Concept
	TB-1
	ELX DLO 6024.3
	PO1, PO3
	

	
	
	Assignment-1
	
	
	

	
	22/03/2021  to 26/03/2021   Practical week

	
	24
	30/03/2021
	30/03/2021
	Segmentation
	TB-1
	ELX DLO 6024.3
	PO1, PO3
	

	
	25
	31/03/2021
	31/03/2021
	Paging 
	TB-1
	ELX DLO 6024.3
	PO1, PO3
	

	
	26
	1/04/2021
	1/04/2021
	Page Replacement policies
	TB-1
	ELX DLO 6024.3
	PO1
	

	
	27
	2/04/2021
	
Holiday(Good Firday)

	
	
	5/04/2021  to 10/04/2021   Practical week

	
	
	Module 4  Input/Output Organization
	
	

	
	28
	12/04/2021
	12/04/2021
	Types of I/O devices and Access methods
	TB-1
	ELX DLO 6024.2
	PO1
	

	
	
	13/04/2021, 14/04/2021
	
	Holiday
	
	
	
	

	
	29
	15/04/2021
	8/04/2021
	Types of Buses , Bus Arbitration.

Flip classroom activity
	TB-1
	ELX DLO 6024.2
	PO1
	Change in practical week schedule

	
	30
	19/04/2021
	15/04/2021
	Expansion Bus Concept, 
	TB-1
	ELX DLO 6024.2
	PO1
	

	
	31
	20/04/2021
	15/04/2021
	PCI Bus
	TB-1
	ELX DLO 6024.2
	PO1
	

	
	
	21/04/2021
	
	Holiday
	
	
	
	

	
	32
	22/04/2021
	15/04/2021
	PCI Bus
	TB-1
	ELX DLO 6024.2
	PO1
	

	
	
	Unit Test-2   26/04/2021    to 28/04/2021
	

	
	
	Module 5  Parallelism
	
	
	

	
	33
	29/04/2021
	29/04/2021
	Introduction to Parallel Processing Concepts
	TB-1
	ELX DLO 6024.4  
	PO1
	

	
	34
	3/05/2021
	29/04/2021
	Flynn's classification, Amdahl's law
	TB-1
	ELX DLO 6024.4  
	PO1
	

	
	35
	4/05/2021
	3/05/2021
	Pipelining - Concept, Speedup, Efficiency , Throughput
	TB-1
	ELX DLO 6024.4  
	PO1
	

	
	36
	Extra lecture will be scheduled
	4/05/2021
	Types of Pipeline hazards and solutions
	TB-1, TB-2
	ELX DLO 6024.4  
	PO1
	


	
	37
	Extra lecture will be scheduled
	4/05/2021
	Types of Pipeline hazards and solutions
	TB-1, TB-2
	ELX DLO 6024.4  
	PO1
	

	
	38
	Extra lecture will be scheduled
	5/05/2021
	Numerical Problems on pipelining.
	TB-1, TB-2
	ELX DLO 6024.4  
	PO1
	

	
	
	Assignment-2
	
	
	

	
	
	Module 6  :Architectural Enhancements
	
	

	
	39
	Extra lecture will be scheduled
	6/05/2021
	Superscalar Architectures,  
	TB-1
	ELX DLO 6024.5  
	PO1
	

	
	40
	Extra lecture will be scheduled
	6/05/2021
	Out-of-Order Execution, Multi-core processors
	TB-1
	ELX DLO 6024.5  
	PO1
	

	
	41
	Extra lecture will be scheduled
	18/05/2021
	Clusters, Non-Uniform Memory Access (NUMA) systems
	TB-1
	ELX DLO 6024.5  
	PO1
	

	
	42
	Extra lecture will be scheduled
	
	Vector Computation , GPU
	TB-1
	ELX DLO 6024.5  
	PO1
	

	
	
	
	
	
	
	
	
	


Text Books:

 1.William Stallings, “Computer Organization and Architecture: Designing for Performance”, Eighth Edition, Pearson.

2. C. Hamacher, Z. Vranesic and S. Zaky, "Computer Organization", McGraw Hill, 2002.
Reference Books:

1. J.P. Hayes, "Computer Architecture and Organization", McGraw-Hill, 1998. 

2. B. Govindarajulu, “Computer Architecture and Organization: Design Principles and Applications”, Second Edition, Tata McGraw-Hill.

 3. D. A. Patterson and J. L. Hennessy, "Computer Organization and Design - The Hardware/Software Interface", Morgan Kaufmann,1998. 

Internal Assessment (IA): 

Two tests must be conducted which should cover at least 80% of syllabus. The average marks of both the tests will be considered as the final IA marks 

End Semester Examination:

Question paper will comprise of 6 questions, each carrying 20 marks.

 The Learner need to solve total 4 questions. 

Question No.1 will be compulsory and based on entire syllabus. 

Remaining question (Q.2 to Q.6) will be selected from all the modules.
