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The main objective of computer organization course is to introduce the  main concepts and components of computer organization and architecture.
Instructional Objectives
1.  To impart the basic concepts of digital fundamentals of combinational and sequential circuits.

 2.  To enable the students to acquire the basic structure of computers and Processor design.

 3.  To familiarize the hierarchical memory system including cache memories and virtual memories.
Instructional Outcomes
On completion of this course, the students will be able to

     i. do number system conversions and Boolean algebra operations

    ii. design basic circuits.

   iii. classify the basic structure of computers and its addressing modes

   iv. depict the basic concepts of processor design. 
    v. describe the architecture of cache and virtual memories.

PREREQUISITE:  



Basic knowledge of Computer Programming in a high level language.
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DETAILED LESSON PLAN:

	UNIT I - DIGITAL FUNDAMENTALS
Number Systems and Conversions – Boolean Algebra and Simplification – Minimization of Boolean Functions – Karnaugh Map, Logic Gates – NAND – NOR Implementation 


	Session No.
	Topics to be covered
	Text book
	Chapter No. and 

Page No
	Instruction delivery
	Testing method
	Instructional Objective
	Instructional outcome

	
	
	
	
	Method
	Level
	
	
	

	1,2
	Number Systems and Conversions

	          Morris Mano, “Digital Design”, Prentice Hall of India, 1997. 
	Chapter 1 page 1-31
	Board and chalk
	Understanding
	Unit test and Assignment
	1. To impart the basic concepts of digital fundamentals of combinational and sequential circuits.

	  i. The Students will able to do number system conversions and Boolean algebra operations

	3,4
	Boolean Algebra and Simplification

	
	Chapter 2 pg 36-56
	Board and chalk


	Understanding
	Unit test 
	
	

	5
	Minimization of Boolean Functions
	
	Chapter 2 pg 56-62

	Board and chalk


	Understanding
	Unit test and Assignment
	
	

	6,7

	Karnaugh Map, Logic Gates 

	
	Chapter 3 pg 72-108
	Board and chalk
	Understanding 

	Unit test and Assignment
	
	

	8

	NAND – NOR Implementation
	
	Chapter 3 pg 88-94
	Board and chalk
	Understanding
	Unit test and Assignment
	
	

	UNIT II COMBINATIONAL AND SEQUENTIAL CIRCUITS   

Design of Combinational Circuits – Adder / Subtracter – Encoder – Decoder – MUX / DEMUX – Comparators, Flip Flops – Triggering – Master – Slave Flip Flop – State Diagram and Minimization – Counters – Registers


	Session No.
	Topics to be covered
	Text book
	Chapter No. and 

Page No
	Instruction delivary
	Testing method
	Instructional Objective
	Instructional Outcome

	
	
	
	
	Method
	Level
	
	
	

	9
	Design of Combinational Circuits
	              Morris Mano, “Digital Design”, Prentice Hall of India, 1997. 
	Chapter 4 pg 114
	Board &chalk
	Understanding
	Unit test
	2.  To enable the students to acquire the basic structure of computers and Processor design.
	ii) The students will able to design basic circuits.

	10
	Adder / Subtracter
	
	Chapter 4 pg 116-121
	Board & chalk
	Understanding
	Unit test
	
	

	11
	Encoder – Decoder
	
	Chapter 5 pg 166-172
	Board &chalk
	Understanding
	Unit test and Assignment
	
	

	12
	MUX / DEMUX
	
	Chapter 5 pg 173-179
	Board &chalk
	Apply
	Unit test and Assignment
	
	

	13
	Comparators, Flip Flops
	
	Chapter 5 pg 163, 204
	Board & chalk
	Understanding
	Unit test and Assignment
	
	

	14
	Triggering, 
	
	Chapter 6 pg 210
	Board &chalk
	Understanding
	Unit test and Assignment
	
	

	15
	Master-Slave Flip Flop
	
	Chapter 6 pg 218-227
	Board &chalk
	Understanding
	Unit test and Assignment
	
	

	16
	State Diagram and Minimization
	
	Chapter 6 pg 228-246
	Board &chalk
	Understanding
	Unit test
	
	

	17
	Counters
	
	Chapter 6 pg 247-251
	Board &chalk
	Understanding
	Unit test & Assignment
	
	

	18
	Registers
	
	Chapter 7 pg 258-264
	Board and chalk
	Understanding
	Unit test & Assignment
	
	

	UNIT III  BASIC STRUCTURE OF COMPUTERS 
Functional units – Basic operational concepts – Bus structures – Performance and Metrics – Instruction and instruction sequencing – Hardware – Software Interface – Addressing modes – Instructions – Sets – RISC and CISC – ALU design – Fixed point and Floating point operation. 


	Session No.
	Topics to be covered
	Text book
	Chapter No. and 

Page No
	Instruction delivery
	Testing method
	Instructional Objective
	Instructional outcome

	
	
	
	
	Method
	Level


	
	
	

	19
	Functional units – Basic operational concepts

	Carl Hamacher, Zvonko Vranesic and Safwat Zaky, Firth Edition, “Computer Organization”, Tata McGraw Hill, 2002. 


	Chapter 3   pg 31-37
	Board and chalk
	Understanding
	Assignment
	2. To familiarize the hierarchical memory system including cache memories and virtual memories
	iii. The Students will able to classify the basic structure of computers and its addressing modes

	20

	Bus structures
	
	Chapter 3   pg 38-39
	PPT
	Understanding
	Unit test and Assignment
	
	

	21
	Performance and Metrics
	
	Chapter 3   pg 51-77
	PPT
	Understanding
	Unit test and Assignment
	
	

	22
	Instruction and instruction sequencing
	
	Chapter 4   pg 78-88
	Board & chalk
	Understanding
	Unit test and Assignment
	
	

	23
	Hardware – Software Interface
	
	Chapter 5   pg 125-127
	Board & chalk
	Understanding
	Unit test and Assignment
	
	

	24
	Addressing modes
	
	Chapter 6   pg211-224
	Board & chalk
	Understanding
	Unit test and Assignment
	
	

	25
	Instructions – Sets – RISC and CISC
	
	Chapter 6   pg 228-235
	PPT


	Understanding
	Unit test and Assignment 
	
	

	26,27
	 ALU design – Fixed point and Floating point operation
	
	Chapter 6   pg 235-243
	PPT


	Understanding
	Unit test and Assignment
	
	

	UNIT IV PROCESSOR DESIGN
Processor basics – CPU Organization – Data path design – Control design – Basic concepts – Hard wired control – Micro programmed control – Pipeline control – Hazards – Super scalar operation..

	Session No.
	Topics to be covered
	Text book
	Chapter No. and 

Page No
	Instruction delivery
	Testing method
	Instructional Objective
	Instructional outcome

	
	
	
	
	method
	level
	
	
	

	28
	Processor basics
	Carl Hamacher, Zvonko Vranesic and Safwat Zaky, Firth Edition, “Computer Organization”, Tata McGraw Hill, 2002. 


	Chapter 14  pg 544
	Board and chalk
	Understanding
	Unit test and Assignment

	3. To familiarize the hierarchical memory system including cache memories and virtual memories
	  iv. The Students will able to depict the basic concepts of processor design. 


	29,30
	CPU Organization – Data path design

	
	Chapter 14  pg 545
	PPT
	Apply
	Unit test
	
	

	31
	Control design
	
	Chapter 14  pg 546
	Board and chalk
	Understanding
	Unit test and Assignment

	
	

	32
	Basic concepts
	
	Chapter 14  pg 547
	Board and chalk

	Understanding
	Unit test
	
	

	33,34
	Hard wired control – Micro programmed control

	
	Chapter 14  pg 548
	PPT
	Understanding
	Unit test and Assignment
	
	

	35,36
	Pipeline control – Hazards – Super scalar operation.. 
	
	Chapter 14  pg 549
	PPT
	Apply
	Unit test and Assignment

	
	

	UNIT V MEMORY AND I/O SYSTEM
Memory technology – Memory systems – Virtual memory – Caches – Design methods – Associative memories – Input/Output system – Programmed I/O – DMA and Interrupts – I/O Devices and Interfaces. 


	Session No.
	Topics to be covered
	Text book
	Chapter No. and 

Page No
	Instruction delivery
	Testing method
	 Instructional Objective
	Instructional outcome

	
	
	
	
	Method
	Level
	
	
	

	37,38
	Memory technology – Memory systems

	Carl Hamacher, Zvonko Vranesic and Safwat Zaky, Firth Edition, “Computer Organization”, Tata McGraw Hill, 2002. 

MikeCotterell, “Software Project Management”, Third Edition, TATA

McGraw Hill Edition, 2004

	Chapter 14  pg 516


	Board & chalk

	Understanding 
	Unit test and Assignment

	3. To familiarize the hierarchical memory system including cache memories and virtual memories
	v. Students will able to describe the architecture of cache and virtual memories.



	39,40
	Virtual memory – Caches
	
	Chapter 16 pg 603
	Board & chalk

	Understanding
	Unit test
	
	

	41
	Design methods – Associative memories

	
	Chapter 16 pg 603
	PPT
	Understanding
	Unit test


	
	

	42
	Input / Output system
	
	Chapter 16 pg 617
	PPT
	Understanding
	Unit test


	
	

	43
	Programmed I/O
	
	Chapter 16 pg 619
	Board & chalk
	Understanding
	Unit test and Assignment

	
	

	44,45
	DMA and Interrupts – I/O Devices and Interfaces. 

	
	Chapter 16 pg 625


	Board & chalk

	Understanding 
	Unit test 

	
	


	TEXT BOOKS

	S.No
	Title of the book
	Author
	Publisher

	1.
	Digital Design
	Morris Mano, 
	Prentice Hall of India, 1997 

	2.
	Computer Organization 
	Carl Hamacher, Zvonko Vranesic and Safwat Zaky 
	Firth Edition , 

Tata McGraw Hill, 2002 

	REFERENCE BOOKS

	3.
	Fundamentals of Logic Design
	Charles H. Roth, Jr.,
	Jaico Publishing House, Mumbai, Fourth Edition, 1992 

	4.
	Computer Organization and Architecture – Designing for Performance
	William Stallings
	Sixth Edition, Pearson Education, 2003. 

	5
	Computer Organization and Design: The Hardware/Software interface
	David A. Patterson and John L. Hennessy
	Second Edition, Morgan Kaufmann, 2002. 



	6
	 “Computer Architecture and Organization” 


	John P. Hayes,
	Thrid Edition, Tata McGraw Hill, 1998

	WEB REFERENCES

	http://jwfiles.net/0rnb3pafmqoi/Computer_Organization_Unit_1_JWFILES.pdf.html
http://jwfiles.net/0rnb3pafmqoi/Computer_Organization_Unit_2_JWFILES.pdf.html
http://jwfiles.net/0rnb3pafmqoi/Computer_Organization_Unit_3_JWFILES.pdf.html
http://jwfiles.net/0rnb3pafmqoi/Computer_Organization_Unit_4_JWFILES.pdf.html
http://jwfiles.net/0rnb3pafmqoi/Computer_Organization_Unit_5_JWFILES.pdf.html


GAP ANALYSIS 


The current syllabus dose not includes the knowledge about latest processor and its design hence it provided as content beyond the syllabus.
Content beyond syllabus:

	S.No
	Topic
	Hours
	Mode of delivery

	1.
	Introduction about latest processors and processor design
	2
	PPT


Content beyond syllabus mapping with PEO and PO

	MC9211 / COMPUTER ORGANIZATION

	PO mapping with Content beyond syllabus
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	X
	
	
	
	

	PEO  mapping with Content beyond syllabus
	Preparation
	Core

 competence
	Breadth
	Professionalism
	Learning Environment

	
	X
	X
	
	
	


Internal marks Assessment Method
Test
:
10
Attendance
:
5
Assignment
:
5
Total
:
20
ASSIGNMENTS

	A. No
	Assignment Titles

	I

(I UNIT)
	1)Write the difference between AND and NAND gates and also write the implementation  concept of NAND gate.
2) Perform the subtraction for the following numbers using 10’s complement

     i) 5250 – 1321   ii) 1753 – 8640  iii) 20 -  100  iv) 1200 - 250
3)Define K Map and implement map with 2,3,4 variables
4) Explain various base to represent integer number and write short notes on arithmetic addition and subtraction 
5) Explain detail why NAND Gate & Nor gates are called Universal gate and represent it using gates 

	II

(II & III UNIT)
	1) Define decoder and design BCD to 7 segment decoder
2) Explain multiplexer and its operation using neat diagram
3) Define counters and Explain it.
4) Describe different types of addressing mode with example
5) Explain about fixed point ALU and arithmetic operation

	III

(IV & V UNIT)
	1) Explain date path control and pipeline control
2) Discuss in hazards and its types
3) Explain H/W control unit with block diagram and explain it?

4) Explain Virtual memory – Caches?

5) Explain I/O Devices and Interfaces?

	IV
Innovative Assignment
	1) Give a detail report about latest and popular processors in the market
2) Give the processor design details for any one popular processor in the market


TEST PORTION

	S. No
	Name of the Test
	Test Units
	Examination Date

	1.
	Cycle I
	Unit 1 
	

	2.
	Cycle II
	Unit 2 & 3
	

	3.
	Model
	Full Portion
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HOD Signature

ASSIGNMENTS

	A. No
	Assignment Titles
	Assessment level

	I

(I UNIT )
	1)Write the difference between AND and NAND gates and also write the implementation  concept of NAND gate.

2) Perform the subtraction for the following numbers using 10’s complement

     i) 5250 – 1321   ii) 1753 – 8640  iii) 20 -  100  iv) 1200 – 250

3)Define K Map and implement map with 2,3,4 variables

4) Explain various base to represent integer number and write short notes on arithmetic addition and subtraction 

5) Explain detail why NAND Gate & Nor gates are called Universal gate and represent it using gates
	1. Knowledge

2. Understanding

3. Knowledge

4. Understanding

5. Understanding


	II

(II & III UNIT)
	1) Define decoder and design BCD to 7 segment decoder

2) Explain multiplexer and its operation using neat diagram
3) Define counters and Explain it.
4) Describe different types of addressing mode with example
5) Explain about fixed point ALU and arithmetic operation
	1. Understanding

2. Knowledge

3. Understanding

4. Knowledge

5. Knowledge 

	III

(IV & V UNIT)
	1) Explain date path control and pipeline control
2) Discuss in hazards and its types
3) Explain H/W control unit with block diagram and explain it?

4) Explain Virtual memory – Caches?

5) Explain I/O Devices and Interfaces?
	1. Knowledge
2. Knowledge
3. Understanding

4. Understanding 

5. Knowledge


	IV
	1) Give a detail report about latest and popular processors in the market

2) Give the processor design details for any one popular processor in the market
	Analysis
Analysis


	A. No
	Assignment Titles
	Assessment level
	Course Outcome
	Marks

	I

(I UNIT )
	1)Write the difference between AND and NAND gates and also write the implementation  concept of NAND gate.

2) Perform the subtraction for the following numbers using 10’s complement

     i) 5250 – 1321   ii) 1753 – 8640  iii) 20 -  100  iv) 1200 – 250

3)Define K Map and implement map with 2,3,4 variables

4) Explain various base to represent integer number and write short notes on arithmetic addition and subtraction 

5) Explain detail why NAND Gate & Nor gates are called Universal gate and represent it using gates
	1. Understanding 

2. Understanding

3. Knowledge

4. Understanding

5. Understanding

	     i. The Students will able to do number system conversions and Boolean algebra operations


	50

	II

(II & III UNIT)
	1) Define decoder and design BCD to 7 segment decoder

2) Explain multiplexer and its operation using neat diagram
3) Define counters and Explain it.
4) Describe different types of addressing mode with example
5) Explain about fixed point ALU and arithmetic operation
	1. Understanding
2. Knowledge
3. Understanding

4. Knowledge
5. Knowledge

	    ii. The students fill able to design basic circuits.

   iii. The Students will able to classify the basic structure of computers and its addressing modes


	50

	III

(V UNIT)
	1) Explain date path control and pipeline control
2) Discuss in hazards and its types
3) Explain H/W control unit with block diagram and explain it?

4) Explain Virtual memory – Caches?

5) Explain I/O Devices and Interfaces?
	1. Knowledge
2. Knowledge
3. Understanding

4. Understanding 

5. Knowledge

	   iv. The Students will able to depict the basic concepts of processor design. 
     v. Students will able to describe the architecture of cache and virtual memories.


	50

	IV
	1) Give a detail report about latest and popular processors in the market

2) Give the processor design details for any one popular processor in the market

	Analysis

Analysis
	   iv. The Students will able to depict the basic concepts of processor design. 
     v. Students will able to describe the architecture of cache and virtual memories.
	50


Assignment Evaluation Procedure
	A. No
	Assignment Titles
	Bench Mark
	Marks
	Total

	I

(I UNIT )
	1)Write the difference between AND and NAND gates and also write the implementation  concept of NAND gate.


	difference between AND and NAND gate
	2
	10

	
	
	implementation  concept of NAND gate
	6
	

	
	
	Logical diagrams
	2
	

	
	2) define complement and Perform the subtraction for the following numbers using 10’s complement

     i) 5250 – 1321   ii) 1753 – 8640  iii) 20 -  100  

    iv) 1200 – 250


	N’s Complement definition 
	2
	10

	
	
	5250 – 1321  
	2
	

	
	
	1753 – 8640  
	2
	

	
	
	20 -  100  
	2
	

	
	
	1200 – 250
	2
	

	
	3)Define K Map and implement map with 2,3,4 variables


	K’ Map Definition 
	2
	10

	
	
	2 variable Map
	2
	

	
	
	3 variable Map
	2
	

	
	
	4 variable Map
	2
	

	
	
	Examples
	2
	

	
	4) Explain various base to represent integer number and write short notes on arithmetic addition and subtraction 


	Numbering system definition
	2
	10

	
	
	various base to represent integer number
	2
	

	
	
	arithmetic addition
	2
	

	
	
	arithmetic subtraction
	2
	

	
	
	Example
	2
	

	
	5) Explain detail why NAND Gate & Nor gates are called Universal gate and represent it using gates
	NAND Gate & Nor gates definition
	4
	10

	
	
	Universal gate representation
	3
	

	
	
	Logical flow diagrams
	3
	

	Total
	50

	II
(II & III UNIT )
	1) Define decoder and design BCD to 7segment decoder


	  Decoder definition
	2
	10

	
	
	BCD to 7 segment decoder explanation
	4
	

	
	
	Logical diagram & Example
	4
	

	
	2) Explain multiplexer and its operation using neat diagram

	Multiplexer definition 
	2
	10

	
	
	Basic 4-1 MUX
	3
	

	
	
	IC 74151 – 8-1 MUX
	3
	

	
	
	Truth table and logical diagram  
	1
	

	
	
	Examples
	1
	

	
	3) Define counters and Explain it.

	Counter definition 
	2
	10

	
	
	Asynchronous counter
	3
	

	
	
	Synchronous counter
	3
	

	
	
	Examples
	2
	

	
	4) Describe different types of addressing mode with example

	Addressing mode definition
	2
	10

	
	
	Addressing mode types
	6
	

	
	
	Example
	2
	

	
	5) Explain about fixed point ALU and arithmetic operation
	ALU definition
	2
	10

	
	
	Fixed point Number system
	2
	

	
	
	Addition and subtraction of signal numbers
	3
	

	
	
	Over flow in integer arithmetic
	2
	

	
	
	Example
	1
	

	Total
	50

	III
(IV & V UNIT )
	1) Explain date path control and pipeline control

	Data path control definition
	3
	10

	
	
	Single cycle datapath
	3
	

	
	
	Pipeline control definition
	2
	

	
	
	Basic concepts & Examples
	2
	

	
	2) Discuss in hazards and its types

	Hazards definition
	2
	10

	
	
	Types of hazards
	6
	

	
	
	Examples
	2
	

	
	3) Explain H/W control unit with block diagram and explain it?


	Control unit definition
	2
	10

	
	
	Techniques of control unit
	6
	

	
	
	Examples
	2
	

	
	4) Explain Virtual memory – Caches?
	Virtual memory – Caches definition
	4
	10

	
	
	Mapping techniques
	4
	

	
	
	Example, adv. & dis.adv. 
	2
	

	
	5) Explain I/O Devices and Interfaces?
	I/O Devices and Interfaces
	4
	10

	
	
	I/O device type definition with example
	3
	

	
	
	Interface example
	3
	

	Total
	50


