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	Course Teaching Associates
 : 

	Course Objective:

	This course is to provide students with an overview of the concepts and fundamentals of computer networks. The Internet is a computer network that millions of people use every day. This course examines some of the important concepts related to computer networks like OSI, TCP/IP reference models for networking protocols. Students learn what happens to the data in the computer before it is prepared for transmission, how protocols work to transmit the data and how it is received at other computers. Error control and recovery methods for lost or corrupted data are also investigated. A layered model for computer communications is thoroughly examined.

	Course Rationale:

	A computer networks is a network which allows computers to exchange data. In this course, networked computing devices exchange data with each other along network links. The connections between nodes are established using either cable media or wireless media. The best-known computer network is the Internet. Two such devices can be said to be networked together when one device is able to exchange information with the other device, whether or not they have a direct connection to each other. Computer networks support applications such as access to the World Wide Web, shared use of application and storage servers, printers, and fax machines, and use of email and instant messaging applications. 

	Student Outcomes

	(A) an ability to apply knowledge of mathematics, science, to engineering 
(B) an ability to design and conduct experiments, as well as to analyze and interpret data 

 (E) an ability to identify, formulate, and solve engineering problems 

	Course Outcomes (CO):  Students will able to  

	CO No:

COURSE OUTCOMES
SO

BTL

CO1
Understand OSI and TCP/IP models
A
1

CO2
Understand the Transport and application layer concepts
E
1
CO3

Implement routing and congestion control algorithms
E, A
3
CO4
Analyze MAC layer protocols and LAN technologies
E
2

CO5
Design applications using internet protocols
B
3



	COURSE OUTCOME INDICATORS (COI): Students will able to

	CO No.

COI-1

COI-2

COI-3

1

Understand the History and Development of Computer Networks, 
Illustrate networking using Internet as an example,

Demonstrate the connection issues of Computer Network 
Outline and Classify the End-to-End communication.

Identify the reference models-OSI reference model, Internet TCP/IP Protocol Stack.
Summarize the Client/server paradigm
Outline the Socket Programming  Using Python

2

Explain the performance issues and properties of Domain name, Electronic mail systems

Infer the issues present in the world wide web
Classify  the Connection less transport (UDP) and  Connection oriented transport (TCP)
Outline the principles of reliable data transfer
Identify the Congestion Control Mechanism
3

Compile the Network layer services, Choose the IP addresses schemes 
Discuss the various Routing algorithms 
Elaborate the  congestion control algorithms
4
Explain the Data Link Layer design issues, Error detection and  correction mechanisms 
Analyze the Sliding window protocols and various channel allocation problems in link layer concepts

Examine various LAN Technologies  
5

Plan the Socket/network programming using Python

programmers  that achieves  Low-level programming with sockets

Design and Develop the High-level client modules 



	SYLLABUS (As approved by BoS):
Introduction: Overview of networking using the Internet as an example, history and development of computer networks, networks topologies, LANs and WANs, OSI reference model, Internet TCP/IP Protocol Stack. Client/server paradigm, End-to-end communication: packet switching and circuit switching. Link layer: Link layer services, error detection and correction, Sliding Window, Stop and Wait protocols. MAC Layer: Aloha, CSMA, CSMA/CD, CSMA/CA protocols. Examples: Ethernet, including Gigabit Ethernet and WiFi (802.11). Token Ring and to Bluetooth, WiMax. Network layer: Network layer services, IP packet switching, IP addresses- Subnetting, Classless addressing, Network Address Translation, Internet Protocol, IPv6, ARP, DHCP, ICMP, Routing algorithms: Distance vector, Link state, Metrics, RIP, OSPF, BGP, multicast, Inter-domain routing congestion control algorithms Transport layer: Ports, UDP, principles of reliable data transfer, TCP(handshake, windowing, congestion control) Connection establishment and termination, TCP variants, Use of TCP/IP protocol suite as running example, securing Application layer: Service requirements, WWW, HTTP, electronic mail, DomainName System, P2P, socket programming using Python. 

Text Books : 
1. Peterson, LL and Davie BS “Computer Networks -- A Systems Approach”, Morgan Kaufmann, Elsevier,-5th edition,2012 
2. Kurose, J and Ross, K Computer Networking: A Top-Down Approach Addison-Wesley- 6th edition,2012. 
3. Comer, DE (2004) Computer Networks and Internets with Internet Applications, 4th edition, Prentice Hall (Most recent edition is 5th edition,2009. 
Reference Books: 
1. Comer, DE (1995) Internetworking with TCP/IP vol I (3rd edition) Prentice Hall ,Most recent edition is 5th edition, (2006). 

2. Behrouz A. Forouzan , “Data Communication and Networking”, TMH, 5th Edition ,(2012). 
3. Andrew S. Tanenbaum, David J. Wetheral “Computer Networks” Pearson, 5th –Edition-(2011). 
4. W. Richard Stevens and G. Gabrani, TCP/IP Illustrated, Volume 1: The Protocols and Unix Network Programming, Volume 1: The Sockets Networking API ,3rd Edition, (2001). 
5. Ying-Dar Lin, Ren-Hung Hwang, Fred Baker, “Computer Networks: An Open Source Approach”, Mc Graw Hill Publisher, (2011).


	COURSE DELIVERY PLAN: 

	Sess. No.

CO

COI

Session
Topic (s)

Teaching-Learning Methods

Evaluation Components

1
1
1
One 
Discuss the Purpose of Course Handout, History and Development of Computer Networks 

Marker and Talk, PPT-  Listens 

Test 1 and            Semester End Exam (SE Exam)
2
1
1
Two
Introduction of Computer Networks, Overview of Networking Issues-Communication, Identification and Connection Problems in LANs And WANs(Internet) 

Marker and Talk, PPT

Test 1 and            Semester End Exam (SE Exam)
3
1
2
Two
OSI Reference Model and Internet TCP/IP Protocol Stack
Understanding the TCP/IP Protocol Stack using Wire shark 
Marker and Talk, PPT and Active Leaning
Test 1 and            Semester End Exam (SE Exam)
4
1
2
One
End-To-End Communication-Packet Switching Circuit Switching

Marker and Talk, PPT

Test 1 and            Semester End Exam (SE Exam)
5
2
1
One
Application layer Service requirements

Marker and Talk, PPT
Test 1 and            Semester End Exam (SE Exam)
6
1,5
3
Two
The Client-Server Model Of Interaction, Characteristics Of Clients And Servers, Multiple Clients And Multiple Servers
 Introduction to Python Network Programming 
Marker and Talk, PPT,

Lab Experiment-3
Test 1 and            Semester End Exam (SE Exam)
7
1,5
3
Two
Network Programming And The Socket API, Sockets, Descriptors, And Network I/O, Parameters And The Socket API, Socket Calls In A Client And Server, Socket Functions Used By Both Client And Server, Socket Functions Used Only By A Server, Socket Functions Used With The Message Paradigm
Marker and Talk, PPT, 

Lab Experiment-3
Test 1 and            Semester End Exam (SE Exam)
8
2,5
1
One
HTTP, Electronic Mail
Marker and Talk, PPT and Active Leaning
Test 1 and            Semester End Exam (SE Exam)
9
2
1
Two
Domain Name System, P2P (Self Study)

Marker and Talk, PPT
Test 1 and            Semester End Exam (SE Exam)
10
2
2
One
Transport Layer- Ports and Port address , Use Of TCP/IP Protocol Suite As Running Example, Connection Establishment And Termination
Marker and Talk, PPT
Test 2 and            Semester End Exam (SE Exam)
11
2,5
2
Two
UDP Protocol

Marker and Talk, PPT and Active Leaning
Test 2 and            Semester End Exam (SE Exam)
12
2
3
One
Principles Of Reliable Data Transfer

Marker and Talk, PPT
Test 2 and            Semester End Exam (SE Exam)
13
2,5
3
Two
TCP Protocol, Handshake

Marker and Talk, PPT and Active Leaning
Test 2 and            Semester End Exam (SE Exam)
14
2

3
One
TCP Variants, Windowing

Marker and Talk, PPT
Test 2 and            Semester End Exam (SE Exam)
15
2,3
3
Two
Congestion Control Algorithms

Marker and Talk, PPT
Test 2 and            Semester End Exam (SE Exam)
16
3
1
One
Network layer - Network layer services
Marker and Talk

Test 2 and            Semester End Exam (SE Exam)
17
3
1
One
IP packet switching and IP addresses

Marker and Talk

Test 2 and            Semester End Exam (SE Exam)
18
3,5
1
One
Classless Addressing and Sub netting

Marker and Talk

Test 2 and            Semester End Exam (SE Exam)
19
3
1
Two
Internet Protocol- IPv6

Marker and Talk, PPT and Active Leaning
Test 2 and            Semester End Exam (SE Exam)
20
3
1
Two
ARP , DHCP and ICMP

Marker and Talk, PPT and Active Leaning
Test 2 and            Semester End Exam (SE Exam)
21
3
2
One
Routing algorithms-Distance vector
Marker and Talk, PPT
Test 3 and            Semester End Exam (SE Exam)
22
3
2
Two
Link state and RIP

Marker and Talk, PPT
Test 3 and            Semester End Exam (SE Exam)
23
3
2
Two
OSPF, BGP and Multicast (Self Study)
Marker and Talk, PPT
Test 3 and            Semester End Exam (SE Exam)
24
4
1
Two
Link layer- Link Layer Services-Error Detection 
Marker and Talk, PPT
Test 3 and            Semester End Exam (SE Exam)
25
4
1
One 
Error Correction Schemes 

Marker and Talk, PPT
Test 3 and            Semester End Exam (SE Exam)
26
4
2
Two
Sliding Window Protocols and Stop And Wait Protocols

Marker and Talk, PPT, Animations
Test 3 and            Semester End Exam (SE Exam)
27
4
2
Two
MAC Layer- Aloha, CSMA, CSMA/CD
Marker and Talk, PPT
Test 3 and            Semester End Exam (SE Exam)
28
4
2
One
CSMA/CA protocols

Marker and Talk, PPT
Test 3 and            Semester End Exam (SE Exam)
29
4,5
3
Two
Examples of Link layer- Ethernet, Token Ring and Gigabit Ethernet(Self Study) 
Marker and Talk, PPT and Active Leaning
Test 3 and            Semester End Exam (SE Exam)
30
4,5
3
Two
WiFi (802.11), Bluetooth and WiMax (Self Study)

Marker and Talk, PPT
Test 3 and            Semester End Exam (SE Exam)


	


Session wise Teaching – Learning Plan

At the end of each session students will able to
Session Number:1
Session Outcome: Understand the History and Evolution of Computer Networks
	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	10
	Course Handout
	1
	Marker and Talk, PPT- Listens

	15
	Introduction to Computer Networks
	1
	Marker and Talk, PPT- Listens

	15
	History and Development of Computer Networks
	1
	Marker and Talk, PPT- Listens

	05
	Conclusion & Summary
	1
	Marker and Talk, Listens


Session Number: 2
Session Outcome: Understand the basics of Computer Networks
	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	5
	Recap of previous Session : Development of Networks
	1
	Talk, Listens

	20
	Importance  of Computer Networks and its Applications
	1
	Marker and Talk, PPT-    Listens 

	15
	Overview of networking
	1
	Marker and Talk, PPT-     Listens 

	30
	Network Topologies
	1
	Marker and Talk, PPT-     Listens 

	25
	Issues in LANs & WANs
	1
	Marker and Talk, PPT-     Listens 

	05
	Conclusion & Summary
	1
	Marker and Talk, Listens 


Session Number: 3
Session Outcome: Understands The Networking Layered Architecture And Its Working Principle.
	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	10
	Recap of previous Session :Introduction to networks
	1
	Talk,  Listens

	20
	OSI Reference Model
	1
	Marker and Talk, PPT- Listens

	20
	TCP/IP Protocol Stack
	1
	Marker and Talk, PPT- Listens

	20
	Comparison of OSI and TCP/IP Models
	1
	Marker and Talk, PPT- Listens

	25
	Active Learning Using Wire shark
	1
	Marker and Talk, Listens & Practice

	05
	Conclusion & Summary
	1
	Marker and Talk, Listens 


Session Number: 4
Session Outcome: Understands the End-To-End Communication-Packet Switching Circuit Switching
	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	05
	Introduction to switching techniques
	1
	Talk,  Listens & Practice

	15
	Packet switching
	1
	Marker and Talk, PPT-              Listens 

	15
	Circuit switching
	1
	Marker and Talk, PPT-              Listens 

	05
	Question and Answers session
	1
	Marker and Talk,   Listens 

	05
	Conclusion & Summary
	1
	Marker and Talk, Listens 


Session Number:5
Session Outcome: Understands the various services of Application Layer  
	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	10
	Principles of Network Applications
	1
	Talk,  Listens 

	10
	Network application architectures
	1
	Marker and Talk, PPT-              Listens 

	15
	Processes communicating 
	1
	Marker and Talk, PPT-              Listens 

	10
	 Application layer protocols
	1
	Marker and Talk, PPT-              Listens 

	05
	Conclusion & Summary
	1
	Marker and Talk, Listens 


Session Number: 6
Session Outcome : Understands and Apply the Client and Server Models
	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	10
	Introduction and basic internet communication paradigms
	1
	Talk,  Listens 

	20
	Connection-oriented communication, C/S model of interaction
	1
	Marker and Talk, PPT-              Listens & Practice

	20
	Characteristics Of Clients And Servers, server programs and server-class computers
	1
	Marker and Talk, PPT-              Listens & Practice

	10
	 Requests, Responses and direction of data flow
	1
	Marker and Talk, PPT-              Listens & Practice

	10
	Multiple clients and Multiple  Servers
	1
	Marker and Talk, PPT-              Listens & Practice

	15
	Introduction to Python Programming
	1
	Marker and Talk, Listens & Practice

	05
	Questions and Answers
	1
	Marker and Talk, Listens & Practice

	05
	Conclusion & Summary
	1
	Marker and Talk, Listens 


Session Number:7
Session Outcome: Apply the Client and Server Models
	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	10
	Introduction to Network Programming And The Socket API
	1
	Talk, Listens & Practice

	20
	Sockets, Descriptors, And Network I/O, Parameters And The Socket API
	1
	Marker and Talk, PPT-              Listens & Practice

	10
	Socket Calls In A Client And Server
	1,3
	Marker and Talk, PPT-              Listens & Practice

	20
	Socket Functions Used By Both Client And Serve
	1,3
	Marker and Talk, PPT-              Listens & Practice

	20
	Socket Functions Used Only By A Server and used With The Message Paradigm
	1,3
	Marker and Talk, PPT-              Listens & Practice

	10
	Question and Answers session
	1
	Marker and Talk,  Listens & Practice

	05
	Conclusion & Summary
	1
	Marker and Talk, Listens 


Session Number: 8
Session Outcome:  Study the protocol properties of HTTP
	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	5
	Recap/Introduction
	1
	Talk, Listens & Practice

	15
	Overview of HTTP;  Non-Persistent and Persistent Connections
	1
	Marker and Talk, PPT-              Listens 

	10
	HTTP Message Format
	1
	Marker and Talk, PPT-              Listens 

	10
	Electronic Mail in the Internet
	1
	Marker and Talk, PPT-              Listens

	20
	SMTP, Comparison with HTTP, Mail Message Formats 
	1
	Marker and Talk, PPT-              Listens

	20
	Mail Access Protocols
	1
	Marker and Talk, PPT-              Listens

	20
	The Conditional GET
	1
	Active Learning Using Wire shark


Session Number: 9
Session Outcome:  Examine the working system of DNS
	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	5
	Recap/Introduction
	1
	Talk, Listens & Practice

	10
	Overview of DNS—The Internet’s Directory Service
	1
	Marker and Talk, PPT-              Listens 

	10
	Services Provided by DNS
	1
	Marker and Talk, PPT-              Listens 

	15
	Overview of How DNS Works
	1
	Marker and Talk, PPT-              Listens

	10
	DNS Records and Messages
	1
	Marker and Talk, PPT-              Listens

	05
	Conclusion & Summary 
	1
	Marker and Talk, Listens 


Session Number: 10
Session Outcome: Understand the ports and realize TCP/IP Protocol Suite.

	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	05
	Recap on Previous Topic 
	1
	Talk, Listens 

	10
	Transport Layer- Ports and Port address Ports and Port address ,
	2
	Marker and Talk, PPT- Listens 

	20
	Use Of TCP/IP Protocol Suite As Running Example, Connection Establishment And Termination
	2
	Example (Wire shark)

	10
	Question and Answers session
	2
	Marker and Talk, 

  Listens 

	05
	Conclusion & Summary
	1
	Marker and Talk, 

Listens 


Session Number: 11
Session Outcome: Analyze the functions of TCP and UDP.
	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	10
	Recap on Previous Topic (Quiz)
	1
	Talk, Listens & Practice

	10
	UDP Protocol
	2
	Marker and Talk, PPT- Listens 

	20
	TCP vs UDP 
	2
	Marker and Talk, PPT- Listens 

	20
	UDP Frame format
	2
	Marker and Talk, PPT-Listens 

	20
	UDP Checksum
	2
	Marker and Talk,   Listens 

	
	Active learning
	2
	Laptop

	15
	Question and Answers session
	2
	Marker and Talk,   Listens 

	05
	Conclusion & Summary
	1
	Marker and Talk, Listens 


Session Number: 12
Session Outcome:  Analyze the principles of reliable data transfer in data transfer protocol 

	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	5
	Recap on Previous Topic (Quiz)
	1
	Marker and Talk, PPT- Listens 

	10
	 Principles Of Reliable Data Transfer
	2
	Marker and Talk, PPT-Listens 

	10
	Building a Reliable Data Transfer Protocol
	2
	Marker and Talk, PPT Listens 

	10
	Go-Back-N (GBN)
	2
	Marker and Talk,   Listens 

	10
	Question and Answers session
	2
	Marker and Talk,   Listens 

	05
	Conclusion & Summary
	1
	Marker and Talk,   Listens 


Session Number: 13

Session Outcome:  Understand TCP Protocol, and Analyze the process of Handshake to establish a reliable connection
	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	10
	Overview of Previous topic 
	2
	Talk,  Listens 

	20
	Keen Explanation on TCP Protocol and its functionality features
	2
	Marker and Talk, PPT-              Listens 

	10
	Frame format of Transmission control protocol
	2
	Marker and Talk, PPT-              Listens 

	20
	 Detailed explanation on the phenomenon of Handshake 
	2
	Marker and Talk, PPT-              Listens 

	15
	 Detailed explanation on State Transition diagram
	2
	Marker and Talk, PPT-              Listens 

	15
	Question and Answers session
	2
	Marker and Talk,   Listens 

	05
	Conclusion & Summary
	2
	Marker and Talk, Listens 


Session Number: 14

Session Outcome:  TCP Variants, Windowing
	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	10
	Overview of Previous topic 
	2
	Talk,  Listens & Practice

	10
	Overview on flow control and Sliding window, Analyze the relationship between TCP send buffer and receive buffer
	2
	Marker and Talk, Listens 

	20
	Detailed explanation on triggering transmission and silly window syndrome
	2
	Marker and Talk, Listens 

	05
	Conclusion & Summary
	2
	Marker and Talk, Listens 


Session Number: 15

Session Outcome: Understand and analyze various Congestion Control Algorithms
	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	10
	Overview of Previous topic
	2
	Talk, Listens 

	20
	Detailed explanation on Slow start and Adaptive increase and multiplicative decrease mechanisms
	2
	Marker and Talk, PPT-              Listens 

	15
	Understand the mechanism on fast retransmit and fast receive
	2
	Marker and Talk, PPT-              Listens 

	25
	Detailed explanation on Congestion avoidance mechanisms
	2
	Marker and Talk, PPT-              Listens 

	20
	Compare and Contrast various Congestion control algorithms.
	2
	Marker and Talk,   Listens 

	05
	Conclusion & Summary
	2
	Marker and Talk, Listens 


Session Number:16

Session Outcome: Understand the Network layer and their  services
	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	05
	Introduction to Network Layer Services
	3
	Talk, Listens 

	10
	Forwarding and Routing
	3
	Marker and Talk, PPT-              Listens 

	10
	Network Service Models
	3
	Marker and Talk, PPT-              Listens 

	15
	Virtual Circuit and Datagram Networks
	3
	Marker and Talk, PPT-              Listens 

	05
	Question and Answers session
	3
	Marker and Talk, Listens 

	05
	Conclusion & Summary
	3
	Marker and Talk, Listens 


Session Number: 17

Session Outcome: Categorization of IP Packet Switching  and IP Addresses

	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	10
	Introduction to IP Packet Switching
	3
	Talk, Listens 

	10
	IP Address Hierarchy
	3
	Marker and Talk, PPT-              Listens 

	05
	Original Classes of IP Addresses
	3
	Marker and Talk, PPT-              Listens 

	10
	Dotted Decimal Notation
	3
	Marker and Talk, PPT-              Listens 

	10
	Division Of The Address Space
	3
	Marker and Talk, PPT-              Listens 

	05
	Conclusion & Summary
	3
	Marker and Talk, Listens 


Session Number:18

Session Outcome: Understand the concepts of subnet and CIDR
	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	05
	Introduction of  IP Addressing 
	3
	Talk,  Listens 

	15
	Subnet And Classless Addressing and Address Masks
	3
	Marker and Talk, PPT-              Listens 

	15
	CIDR Notation and Example
	3
	Marker and Talk, PPT-              Listens 

	05
	 CIDR Host Addresses and Special IP Addresses
	3
	Marker and Talk, PPT-              Listens 

	05
	Questions and Answers
	3
	Marker and Talk, Listens 

	05
	Conclusion & Summary
	3
	Marker and Talk, Listens 


Session Number: 19
Session Outcome: Understand the IPV6 Header Format & Addressing
	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	10
	Recap on Previous Topic (Quiz)
	2
	Talk, Listens & Practice

	20
	IPV6 Features, IPV6 Datagram Format, IPV6 Base Header Format
	2
	Marker and Talk, PPT- Listens 

	10
	Implicit and Explicit Header Size
	2
	Marker and Talk, PPT- Listens 

	20
	Fragmentation, Reassembly and Path MTU, The Purpose of Multiple Headers
	2
	Marker and Talk, PPT-Listens 

	20
	IPV6 Addressing, IPV6 Colon Hexadecimal Notation (Active Learning Using Wire Shark)
	2
	Marker and Talk, PPT Listens 

	10
	Question and Answers session
	
	Marker and Talk,   Listens 

	05
	Conclusion & Summary
	
	Marker and Talk, Listens 


Session Number: 20
Session Outcome: Understand the ARP, DHCP & ICMP Protocols
	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	10
	Recap on Previous Topic (Quiz)
	1
	Listens 

	30
	ARP 
	1
	Marker and Talk, PPT- Listens & (Active Learning Using Wire Shark)

	20
	ICMP
	1
	Marker and Talk, PPT-Listens & (Active Learning Using Wire Shark)

	20
	DHCP 
	1
	Marker and Talk, PPT Listens & (Active Learning Using Wire Shark)

	10
	Question and Answers session
	1
	Marker and Talk,   Listens 

	05
	Conclusion & Summary
	1
	Marker and Talk, Listens 


Session Number: 21
Session Outcome: Analyze the Routing Algorithms – Distance Vector Routing
	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	5
	Recap on Previous Topic (Quiz)
	2
	Talk, Listens 

	5
	Routing Algorithms
	2
	Marker and Talk, PPT- Listens 

	15
	Link State Routing
	2
	Marker and Talk, PPT-Listens 

	15
	Distance Vector Routing & Other Routing Algorithms
	2
	Marker and Talk, PPT Listens 

	5
	Question and Answers session
	2
	Marker and Talk, Listens 

	5
	Conclusion & Summary
	2
	Marker and Talk, Listens 


Session Number: 22
Session Outcome:  Analyze the phenomenon of constructing and updating the routing tables near each router using Link state and RIP and the routing Process accordingly.

	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	10
	Overview of Previous topic (Quiz)
	2
	Talk,  Listens 

	20
	Brief overview on routing and types of routing algorithms
	2
	Marker and Talk, PPT-              Listens 

	10
	Uses of computer networks and their applications
	2
	Marker and Talk, PPT-              Listens 

	20
	 Detailed explanation on Link State Routing Algorithm
	2
	Marker and Talk, PPT-              Listens 

	20
	 Detailed explanation on Hierarchical routing and RIP
	2
	Marker and Talk, PPT-              Listens 

	10
	Question and Answers session
	2
	Marker and Talk,   Listens 

	05
	Conclusion & Summary
	2
	Marker and Talk, Listens 


Session Number: 23

Session Outcome:   Analyze the phenomenon of constructing and updating the routing tables near each router using OSPF and BGP algorithms and the routing Process accordingly.

	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	10
	Overview of Previous topic (Quiz)
	2
	Talk, Listens & Practice

	20
	Detailed explanation on open shortest path first routing algorithm
	2
	Marker and Talk, PPT-              Listens & Practice

	15
	Compare and contrast Link state routing algorithm with RIP and OSPF
	2
	Marker and Talk, PPT-              Listens & Practice

	25
	Detailed explanation on BGP 
	2
	Marker and Talk, PPT-              Listens 

	20
	Overview on Broadcast and multicast routing algorithms
	2
	Marker and Talk,   Listens 

	05
	Conclusion & Summary
	2
	Marker and Talk, Listens 


Session Number: 24

Session Outcome:  Apply various Error Detection schemes over the data in order to detect the errors.
	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	10
	Overview of Previous topic (Quiz)
	2
	Talk,  Listens & Practice

	10
	Overview on Link layer and its services
	2
	Marker and Talk, Listens 

	20
	Detailed explanation on Parity,CRC and Checksum error detecting mechanisms.
	2
	Marker and Talk, Listens 

	05
	Conclusion & Summary
	2
	Marker and Talk, Listens 


Session Number: 25
Session Outcome: Analyzing the Importance of Error Correction Schemes like Hamming Codes.

	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	10
	Overview of Error Correction Schemes
	2
	Talk,  Listens & Practice

	10
	Error Correction with Row and Column Parity
	2
	Marker and Talk, PPT-              Listens 

	20
	Hamming Code Scheme to Correct Errors


	2
	Marker and Talk, PPT-              Listens 

	10
	Conclusion and Summary
	2
	Marker and Talk, PPT-              Listens 


Session Number: 26

Session Outcome: Understand the Role of Protocols in Communication and thereby Analyzing Different Protocols Like Sliding Window and Stop and wait.
	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	10
	Overview of Previous topic (Quiz)
	2
	Talk, Listens & Practice

	10
	Concept of Reliable Data Transmission
	2
	Marker and Talk, PPT-              Listens 

	20
	Stop and wait protocol with  an example
	2
	Marker and Talk, PPT-              Listens 

	10
	Problems on stop and wait protocol
	2
	Marker and Talk, PPT-              Listens 

	30
	Detailed study on Sliding window Protocol s
	2
	Marker and Talk,   Listens 

	10
	Problems on Sliding window Protocol
	2
	Marker and Talk, Listens 

	05
	Conclusion and Summary
	2
	Marker and Talk,  Listens 


Session Number: 27

Session Outcome:  Understand the MAC Layer and Analyze the Channel Allocation Protocols like ALOHA, CSMA and CSMA/CD
	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	10
	Overview of Previous topic (Quiz)
	2
	Talk,  Listens 

	10
	Overview on MAC Layer and its Functionalities
	2
	Marker and Talk, Listens 

	30
	Detailed Study on ALOHA and its variants
	2
	Marker and Talk, Listens 

	30
	 Detailed study on CSMA and CSMA/CD protocols
	2
	Marker and Talk, Listens 

	15
	Conclusion and Summary 
	2
	Marker and Talk, Listens 


Session Number: 28

Session Outcome: Understand the Carrier Sense Multiple Access with Collision Avoidance (CSMA/CA) protocol.  
	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	10
	Recap of previous Session : Overview of  the ALOHA and CSMA protocols 
	2
	Talk, Listens 

	20
	Discuss  Carrier Sense Multiple Access With Collision

Avoidance (CSMA/CA).
	2
	Marker and Talk, PPT-              Listens 

	15
	Comparison among ALOHA and CSMA protocols 
	2
	Marker and Talk, Listens

	05
	Conclusion & Summary of the topic
	2
	Marker and Talk, Listens 


Session Number: 29 
Session Outcome: Differentiate Between Ethernet & Token rings
	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	10
	Recap of previous Session: Carrier Sense Multiple Access With Collision Avoidance (CSMA/CA).
	2
	Talk, Listens & Practice

	15
	Ethernet & Multiple Access Networks (802.3)
	2
	Marker and Talk, PPT-              Listens 

	10
	Sub topic 1-Physical Properties & Access Protocol
	2
	Marker and Talk, PPT-              Listens 

	15
	Sub topic 2- Access Protocol & frame format
	2
	Marker and Talk, PPT-              Listens 

	15
	Sub topic 3- Experience with Ethernet 
	2
	Marker and Talk, PPT-              Listens 

	20
	Implementation of Local area network 
	3
	Active Learning 

	15
	Token rings
	2
	Marker and Talk, PPT-              Listens & Practice

	05
	Conclusion & Summary
	2
	Marker and Talk, Listens & Practice


Session Number: 30
Session Outcome: Understand the concepts of Wi-Fi (802.11) & Bluetooth technology 

       To gain the knowledge on the frame format of Wi-Fi
	Time(min)
	Topic
	BTL
	Teaching – Learning Method

	05
	Recap of  Ethernet & Token rings
	2
	Talk, Listens 

	15
	Explain Wi-Fi (802.11) 
	2
	Marker and Talk, PPT-              Listens 

	05
	Discuss Sub topic 1 - Distribution System 
	2
	Marker and Talk, PPT-              Listens 

	10
	Discuss  Sub topic 2 - Frame Format
	2
	Marker and Talk, PPT-              Listens 

	20
	Explain about Bluetooth (802.15.1)
	2
	Marker and Talk, PPT-              Listens 

	20
	Comparison between  Wi-Fi (802.11) & Bluetooth (802.15.1)
	2
	Marker and Talk, PPT-              Listens 

	20
	 (Active learning)  Implement a Wi-fi 
	3
	Lab Component 

	05
	Conclusion & Summary
	2
	Marker and Talk, Listens & Practice


	Evaluation Component
	Weightage/Marks
	Date
	Duration (Hours)
	CO-1
	CO-2
	CO-3
	CO-4
	CO-5

	COI

Number
	
	
	
	1
	2
	3
	1
	2
	3
	1
	2
	3
	1
	2
	3
	1
	2
	

	BTL
	
	
	
	1
	1
	2
	1
	1
	1
	3
	3
	3
	2
	2
	2
	3
	3
	

	Test 1
	Weight age (10 % )
	
	1:30
	2
	3
	3
	2
	

	
	Max Marks (30)
	
	
	10
	10
	10
	10
	

	Test 2
	Weight age (10 %)
	
	1:30
	
	3
	3
	4
	

	
	Max Marks (30)
	
	
	
	10
	10
	10
	

	Test 2
	Weight age (10 %)
	
	1:30
	
	2
	2
	3
	3
	

	
	Max Marks (30)
	
	
	
	10
	10
	10
	10
	

	LTC
	Weight age
(5%)
	
	20 to 25 Minutes
	1
	3
	2
	1
	5

	
	Max Marks (5)
	
	
	5
	5
	5
	5
	5

	Internal

Lab Exam
	Continuous Evaluation
(10%)
	10 Marks Distribution (Write Up – 3M , Execution – 4M , VV – 3M)

	
	
	
	
	3
	2
	2
	
	3

	
	Max Marks (10)
	Two- Internal Exams- Each Carries 10 Marks

	Attendance
	Max Marks (5)
	5 Marks

	Sem end

Lab Exam


	Max Marks (50)
	50 Marks Distribution (Write Up – 20M , Execution – 20M , VV – 10M)

	Semester End Exam
	Max Marks (50)
	
	
	1 or 2
	3 or 4
	5 or 6
	7 or 8
	7 or 8
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