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Course Description

This is an advanced-level course on the recent developments in computer networks. The topics to be covered include current topics of research and development such as Routing, Congestion Control, Multicasting and Resource Reservation in the Internet, Wireless Networks, including wireless ad hoc networks, Peer-to-peer networks (P2P), Performance Study of Computer Networks, and if time permits, Multiprotocol Label Switching (MPLS) and Network Security. This is a graduate class and hence, the emphasis will be on in-depth critical analysis of (a few) current research problems and proposed solutions. We will have a special emphasis on hands on practice and future Internet including topics such as Data center networks, optical networks, Multimedia networking and P2P networks.

Format of the Course: 

It includes the majority of concepts needed for a basic understanding and offers many different learning styles and methods. New material is introduced in every session, recommended readings in-class exercises & hands on experience will be the key. Thoughtful students will do a lot of outside reading and pondering in this class. Students will gain experience after working on network devices such as switches & routers. Classroom discussion will take a logical approach to support and challenge the 'best practices' as they apply to management of organizations. 

Course Objective: 

The social aspects of using computer networks in our everyday lives and their technical challenges. The area of computer networking is undergoing rapid development. It’s important to focus not only on what computer networks are today, but also on why and how they are designed the way they are. The aim of this course is to provide a sound conceptual & practical grounding to computer networks and its design principles. In this course, we will study the advanced features of building scalable computer networks. We will go through the thought-process that went into designing the Internet---which is the best example of a computer network that has adapted and scaled to changing environment.

Course (Student) Objectives: 

By the end of the course, the students will be able to:
1. Become familiar with layered communication architectures.
2. Understand the concepts of IP addressing in an IP enabled networks.

3. Know the principles of switching in a wired & wireless networks.
4. Learn the principles of routing and the semantics and syntax of IP.

5. Understand the monitoring of network including its performance evaluation.
6. Student will be able to design and troubleshoot different LAN standards. 
7. Understand, that how to manage the network logically or physically.
8. Familiarize the students with some current latest technologies such as SDN, cloud computing & cross-layer architecture etc.
Course Contents (or Course Outline): 

Session 1: Introduction

One-to-one introduction

Course Introduction, Teaching & Assessment Methodology

Distribution of Course Packs

Introduction: Brief introduction of course outline. 

Session 2: Review; Basics of Computer Networks
OSI layer model, TCP/IP layer model, Protocol layers & their services, Packet switching & Circuit switching, Internet etc. 

Reading: Chapter one of book 2
Learning Outcomes

The main learning objective of this session is to refresh the basic computer network knowledge.
Session 3: Network Devices 
Layer-2 Switches, Layer-3 switches, Un-manageable & Manageable switches, Routers etc. 

Reading: From web
Learning Outcomes

This session describes the detail of different network devices.
Session 4: Switch Functionalities
How traditional switches work? Functionality of layer-3 switches. VLAN (Virtual Local Area Network) concepts etc. Lab 1 using Cisco packet tracer.
Reading: From web
Learning Outcomes

The main learning objective of this session is to understand the switch functionality on both layer-2 and layer-3 levels plus the basic concepts of VLAN also.
Session 5: Switch Configuration
How to configure switch in LAN environment. Create VLANs. Lab Assignment# 1
Reading: Chapter four of book 1
Learning Outcomes

This session provides an understanding of how to configure a switch device & creating VLANs.
Session 6: Routing Principles
How traditional routers work. Basic router configuration. Lab 2 
Reading: From web
Learning Outcomes

This session will provide the detail understanding of how to configure a specific series of router.
Session 7: Routing Principles
Static routing. Intra-domain routing (RIP & OSPF etc.) Lab Assignment# 2 
Reading: Chapter four of book 2 + From web
Learning Outcomes

This session gives an understanding to configure static routing, RIP & OSPF on routers.
Session 8: MidTerm

Session 9: Intra-Domain Routing Configuration
Router configuration, configure RIP and OSPF in an autonomous system environment, router on stick. Lab 3  
Reading: From web
Learning Outcomes

This session will give students opportunity to configure routers in an AS environment. 

Session 10: Inter-Domain Routing Configuration
Inter-domain routing principles. Boarder Gateway Protocol (BGP). BGP policies etc. Lab Assignment# 3
Reading: From web

Learning Outcomes

The understanding of inter-domain routing principles. 
Session 11: Network Management
Introduction, Simple network management protocol (SNMP), Network monitoring etc.
Reading: From web
Learning Outcomes

This session provides the understanding of managing & monitoring the network. 

Session 12: Wireless networks
Wireless LANs. Wireless access point. Wireless Ad-hoc networks etc. Lab Assignment# 4
Reading: From web
Learning Outcomes

The understanding of wireless networks in different domains. 
Session 13: Routing & Switching
Lab 4
Reading: From web
Learning Outcomes

Complete understanding of configuration of switches and routers in lab.
Session 14: Current Latest Technologies
SDN. Cross-Layer architecture. Cloud computing. Smart grid network infrastructure. Lab Assignment# 5 
Reading: From web
Learning Outcomes

Understanding of current latest technologies. 
Session 15: Review Session 
Recommended Text Book:
There is no specific text book for this course, for reference, students may consult these books:
1) “Computer Networks – A Systems Approach”, 5th Edition by Larry L. Peterson & Bruce S. Davie. Publisher – Morgan Kaufman (MK).

2) “Computer Networking: A Top-Down Approach,” 5th or 6th Edition by Kurose & Ross.
ASSESSMENT METHODOLOGY:
	Quizzes 
	10

	Lab Assignments
	30

	Midterm
	25

	Final Term Exam
	35

	Total
	100


CALENDAR OF ACTIVITIES:
	Session
	Sub-Topic
	Readings 
	Activities

	1
	Introduction


	--
	Orientation

	2
	Introduction to Computer Networks, Protocols, OSI model, TCP/IP model
	Chapter # 1 of book 2
	

	3
	Architectures of Switches, Routers. 
	Hand-outs & From web
	Quiz # 1

	4
	How traditional switches work? Functionality of layer-3 switches. VLANs etc.
	Hand-outs & From web
	Lab 1


	5
	How to configure switch in LAN environment. Create VLANs.
	Hand-outs & From web
	Lab Assignment# 1


	6
	How traditional routers work. Router configuration. 
	Chapter # 4 of book 2 & From web
	Lab 2, Quiz # 2 

	7
	Static routing. Intra-domain routing (RIP & OSPF etc.) 
	Hand-outs & From web
	Lab Assignment# 2


	8
	Midterm
	
	

	9
	Router configuration, configure RIP and OSPF in an autonomous system environment.
	Hand-outs & From web
	Lab 3

	10
	Inter-domain routing principles. Boarder Gateway Protocol (BGP). BGP policies etc.
	Hand-outs & From web
	Lab Assignment# 3


	11
	Introduction, Simple network management protocol (SNMP), Network monitoring etc.
	Hand-outs & From web
	Quiz # 3

	12
	Wireless LANs. Wireless access point. Wireless Ad-hoc networks etc.
	Hand-outs & From web
	Lab Assignment# 4


	13
	Routing & switching
	Hand-outs & From web
	Lab 4

	14
	SDN. Cross-Layer architecture. Cloud computing. Smart grid network infrastructure. 
	Hand-outs & From web
	Lab Assignment# 5



	15
	Review Session
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