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PROGRAM OUTCOMES (POS) 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex 

engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first 

principles of mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified needs 
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4. Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, 

and synthesis of the information to provide valid conclusions. 
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modern engineering and IT tools including prediction and modeling to complex 
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6. The engineer and society: Apply reasoning informed by the contextual knowledge to 
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7. Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate the 

knowledge of, and need for sustainable development. 
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10. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend 

and write effective reports and design documentation, make effective presentations, 

and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a 

member and leader in a team, to manage projects and in multidisciplinary 

environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological 

change. 
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PROGRAM SPECIFIC OUTCOMES (PSO) 

PSO1: Ability to Formulate and Simulate Innovative Ideas to provide software solutions for 

Real-time Problems and to investigate for its future scope. 
 

PSO2: Ability to learn and apply various methodologies for facilitating development of high 

quality System Software Tools and Efficient Web Design Models with a focus on 

performance optimization. 
 

PSO3: Ability to inculcate the Knowledge for developing Codes and integrating 

hardware/software 

products in the domains of Big Data Analytics, Web Applications and Mobile Apps to create 

innovative career path and for the socially relevant issues. 

 

CO PO MAPPING 

 

Note: H-Highly correlated=3, M-Medium correlated=2, L-Less correlated=1 

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

C208.1  3 3 3 3        

C208.2 3 3 3          

C208.3 3 3 3 3 3        

C208.4 3 3 3 3 2        

C208.5 3 2 2 2 2    2    

C208.6 3 2 2 2 3        

C208 3 2.67 2.67 2.16 2.16    2    

 

 

SUBJECT CODE: C213 

COURSE OUTCOMES 

C208.1 Define, explain and illustrate the fundamental concepts of databases. 

C208.2 Construct an E-R model from specifications to perform the transformation of 

the conceptual model into corresponding logical data structures. 

C208.3 Model and design a relational database following the design principles. 

C208.4 Develop queries for relational database  in the context of practical applications. 

C208.5 Define, explain and illustrate fundamental principles of data organization, 

query optimization and concurrent transaction processing. 

C208.6 Acquire knowledge about the latest trends in databases. 



 

CO PSO MAPPING 

CO’S PSO1 PSO2 PSO3 

C208.1 3 3 3 

C208.2  3 3 

C208.3 3   

C208.4  3 3 

C208.5 3   

C208.6   2 

C208 3 3 2.75 
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Course Name 

L-T-P - 

Credits 

Year of 

Introduction 

CS306  Computer Networks 3-0-0-3 2016 

Prerequisite: Nil 

Course Objectives 

 To build an understanding of the fundamental concepts of computer networking. 

 To introduce the basic taxonomy and terminology of computer networking. 

 To introduce advanced networking concepts. 

Syllabus 
Concept of layering, LAN technologies (Ethernet), Flow and error control techniques, switching, 

IPv4/IPv6, routers and routing algorithms (distance vector, link state), TCP/UDP and sockets, 

congestion control, Application layer protocols. 

Expected Outcome 
The students  will be able to  

i. Visualise the different aspects of networks, protocols and network design models.  

ii. Examine various Data Link layer design issues and Data Link protocols. 

iii. Analyse and compare different LAN protocols. 

iv. Compare and select appropriate routing algorithms for a network.  

v. Examine the important aspects and functions of network layer, transport layer and 

application layer in internetworking. 

Text Books 
1. Andrew S. Tanenbaum, Computer Networks, 4/e, PHI.  

2. Behrouz A. Forouzan, Data Communications and Networking, 4/e, Tata McGraw Hill. 

3. Larry L. Peterson & Bruce S. Dave, Computer Networks-A Systems Approach, 5/e, 

Morgan Kaufmann, 2011. 

References 

1. Fred Halsall, Computer Networking and the Internet, 5/e. 

2. James F. Kurose, Keith W. Ross, Computer Networking: A Top-Down Approach, 6/e. 

3. Keshav, An Engineering Approach to Computer Networks, Addison Wesley, 1998. 

4. Request for Comments (RFC) Pages - IETF -https://www.ietf.org/rfc.html        

5. W. Richard Stevens. TCP/IP Illustrated volume 1, Addison-Wesley, 2005. 

6. William Stallings, Computer Networking with Internet Protocols, Prentice-Hall, 2004. 

 

Course Plan 

Module Contents Hours 

End 

Sem. 

Exam 

Marks 

I 

Introduction – Uses – Network Hardware – LAN –MAN – WAN, 

Internetworks – Network Software – Protocol hierarchies – Design 

issues for the layers – Interface & Service – Service Primitives. 

Reference models – OSI – TCP/IP. 

07 15% 

II 

Data Link layer Design Issues – Flow Control and ARQ 

techniques. Data link Protocols – HDLC. DLL in Internet. MAC 

Sub layer – IEEE 802 FOR LANs & MANs, IEEE 802.3, 802.4, 

802.5. Bridges - Switches – High Speed LANs - Gigabit Ethernet. 

Wireless LANs - 802.11 a/b/g/n, 802.15.PPP 

08 15% 
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III 

Network layer – Routing – Shortest path routing, Flooding, Distance 

Vector Routing, Link State Routing, RIP, OSPF, Routing for mobile 

hosts.  07 15% 

IV 

Congestion control algorithms – QoS. Internetworking – Network 

layer in internet. IPv4 - IP Addressing – Classless and Classfull 

Addressing. Sub-netting. 
07 15% 

SECOND INTERNAL EXAMINATION 

V 

Internet Control Protocols – ICMP, ARP, RARP, BOOTP. Internet 

Multicasting – IGMP, Exterior Routing Protocols – BGP. IPv6 – 

Addressing – Issues, ICMPv6. 
07 20% 

VI 
Transport Layer – TCP & UDP. Application layer –FTP, DNS, 

Electronic mail, MIME, SNMP. Introduction to World Wide Web. 
07 20% 

END SEMESTER EXAM 

 

Question Paper Pattern 
1. There will be five  parts in the question paper – A, B, C, D, E 

2. Part A  

a. Total marks : 12 

b. Four questions each having 3 marks, uniformly covering modules I and II;Allfour 

questions have to be answered. 

3. Part B  

a. Total marks : 18 

b. Three questions each having 9 marks, uniformly covering modules I and II; Two 

questions have to be answered. Each question can have a maximum of three 

subparts. 

4. Part C 

a. Total marks : 12 

b. Four questions each having 3 marks, uniformly covering modules III and IV;  

Allfour questions have to be answered. 

5. Part D 

a. Total marks : 18 

b. Three questions each having 9 marks, uniformly covering modules III and IV; 

Two questions have to be answered. Each question can have a maximum of three 

subparts 

6. Part E 

a. Total Marks: 40 

b. Six questions each carrying 10 marks, uniformly covering modules V and VI; four 

questions have to be answered. 

c. A question can have a maximum of three sub-parts. 

 

7. There should be at least 60% analytical/numerical questions. 
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MODULE NOTES & QUESTION 

BANK 



 

MODULE I 

 

Q:NO: 

 

QUESTIONS 

 

CO 

 

KL 

 

PAGE 

NO: 

1 Briefly explain about different uses of networks. CO1 K5 4 

2 Briefly describe about point to point links and broad cast links. CO1 K2 6 

3 Briefly explain the terms:     a) LAN    b) MAN  c) WAN CO1 K2 8 

4 Briefly describe about internetworks. CO1 K2 9 

5 Explain about different design issues for the layers. CO1 K2 10 

6 Write short notes on a) Service    b) Interface CO1 K5 12 

7  Define service Primitive? Explain about different  CO1 K2 12 

8 Explain the different steps involved in client-server  CO1 K5 11 

9  Explain about the OSI Reference model with the  CO1 K5 17 

10 Write notes on functions of :       a) Transport layer  b) Data link 

layer 
CO1 K4 25 

11 Briefly describe about TCP/IP model. CO1 K3 26 

12 Differentiate between OSI and TCP/IP model. CO1 K4 27 

 

MODULE II 

1 Define framing and the reason for its need. CO2 K2 63 

2 Explain Data Link Layer design Issues. CO2 K5 64 

3 Compare Go Back N ARQ protocol with Selective Repeat 

ARQ. 

CO2 K4 78 

4 Differentiate between Flow Control and Error Control. CO2 K3 65 

5 Explain about HDLC Protocol CO2 K5 82 

6 Discuss Protocols in internet Layer CO2 K3 87 

 

MODULE III 

1 Describe the network layer design issues. CO3 K3 63 



2  Define datagram and Virtual circuit 

networks. 

CO3 K2 64 

3 Compare Virtual Circuit and Datagram 

networks 

CO3 K4 78 

4  Define routing algorithm? Name its two 

types. 

CO3 K2 65 

5 Write a note on the shortest path algorithm. CO3 

 

K5 

 

82 

6  Write a note on different performance 

metrics used in network? 

CO3 K5 87 

7  Explain the flooding technique used in 

networks? 

CO3 K5 89 

8  Describe distance vector algorithm with an 

example. 

CO3 K3 91 

9  Define count to infinity problem? CO3 K2 89 

10 Define Link state routing? Explain its steps. CO3 K2 95 

11 Justify  routing is done in mobile hosts. CO3 K4 102 

12 
Define care of address and tunnelling. 

CO3 K2 103 



13  Write a note on OSPF Protocol. CO3 K5 101 

 

MODULE IV 

1 Explain Distance Vector Routing Algorithm with example. CO4 K2 106 

2 Write short notes on Open loop Congestion Control CO4 K3 107 

3 Write short notes on Closed loop Congestion Control. CO4 K3 108 

4 What are four general techniques to improve QoS? CO4 K5 110 

5 Differentiate between Backpressure and Choke Packet. CO4 K4 111 

6 List out main factors that measure the performance of a 
network 

CO4 K2 113 

 

MODULE V 

1 Compare ARP and RARP CO5 K4 132 

2 With neat diagram ,explain  ICMPv6. CO5 K2 143 

3 Write short notes on IGMP. CO5 K3 133 

4 Briefly explain Internet Multicasting. CO5 K2 136 

5 With neat sketch explain the MIME. CO5 K2 139 

6 Investigate in detail about Exterior Routing Protocol CO5 K5 141 

7 Explain in detail about BGP. CO5 K2 142 

8 Explain BOOTP. CO5 K2 141 

MODULE VI 

1 Compare TCP and UDP CO5 K4 160 

2 With neat diagram ,explain  FTP. CO5 K2 167 

3 Write short notes on DNS. CO5 K3 176 

4 Briefly explain Email. CO5 K2 173 

5 With neat sketch explain the MIME. CO5 K2 174 

6 Investigate in detail about basic structure of URL CO5 K5 183 

7 Explain in detail about SNMP. CO5 K2 175 



8 Explain FTP transmission modes. CO5 K2 168 
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Cellular networks 

A cellular network or mobile network is a communication network where the last link 

is wireless. The network is distributed over land areas called "cells", each served by at least one 

fixed-location transceiver, but more normally, three cell sites or base transceiver stations. These 

base stations provide the cell with the network coverage which can be used for transmission of 

voice, data, and other types of content. A cell typically uses a different set of frequencies from 

neighboring cells, to avoid interference and provide guaranteed service quality within each cell.  

When joined together, these cells provide radio coverage over a wide geographic area. This 

enables numerous portable transceivers (e.g., mobile phones, tablets and laptops equipped 

with mobile broadband modems, pagers, etc.) to communicate with each other and with fixed 

transceivers and telephones anywhere in the network, via base stations, even if some of the 

transceivers are moving through more than one cell during transmission. 

Cellular networks offer a number of desirable features:  

 More capacity than a single large transmitter, since the same frequency can be used for 

multiple links as long as they are in different cells 

 Mobile devices use less power than with a single transmitter or satellite since the cell towers 

are close 

 Larger coverage area than a single terrestrial transmitter, since additional cell towers can be 

added indefinitely and are not limited by the horizon 

Major telecommunications providers have deployed voice and data cellular networks over most 

of the inhabited land area of Earth. This allows mobile phones and mobile computing devices to 

be connected to the public switched telephone network and public Internet. Private cellular 

networks can be used for research
[3]

 or for large organizations and fleets, such as dispatch for 

local public safety agencies or a taxicab company.  

Structure of the mobile phone cellular network 

A simple view of the cellular mobile-radio network consists of the following: 

 A network of radio base stations forming the base station subsystem. 
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 The core circuit switched network for handling voice calls and text 

 A packet switched network for handling mobile data 

 The public switched telephone network to connect subscribers to the wider telephony 

network 

This network is the foundation of the GSM system network. There are many functions that are 

performed by this network in order to make sure customers get the desired service including 

mobility management, registration, call set-up, and handover. 

Any phone connects to the network via an RBS (Radio Base Station) at a corner of the 

corresponding cell which in turn connects to the Mobile switching center (MSC). The MSC 

provides a connection to the public switched telephone network (PSTN). The link from a phone 

to the RBS is called an uplink while the other way is termed downlink. 

Radio channels effectively use the transmission medium through the use of the following 

multiplexing and access schemes: frequency division multiple access (FDMA), time division 

multiple access (TDMA), code division multiple access (CDMA), and space division multiple 

access (SDMA). 

Cellular frequency choice in mobile phone networks 

 

The effect of frequency on cell coverage means that different frequencies serve better for 

different uses. Low frequencies, such as 450  MHz NMT, serve very well for countryside 

coverage. GSM 900 (900 MHz) is a suitable solution for light urban coverage. GSM 1800 

(1.8  GHz) starts to be limited by structural walls. UMTS, at 2.1 GHz is quite similar in coverage 

to GSM 1800. 

Higher frequencies are a disadvantage when it comes to coverage, but it is a decided advantage 

when it comes to capacity. Picocells, covering e.g. one floor of a building, become possible, and 

the same frequency can be used for cells which are practically neighbors. 

Cell service area may also vary due to interference from transmitting systems, both within and 

around that cell. This is true especially in CDMA based systems. The receiver requires a 

certain signal-to-noise ratio, and the transmitter should not send with too high transmission 

power in view to not cause interference with other transmitters. As the receiver moves away 
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from the transmitter, the power received decreases, so the power control algorithm of the 

transmitter increases the power it transmits to restore the level of received power. As the 

interference (noise) rises above the received power from the transmitter, and the power of the 

transmitter cannot be increased anymore, the signal becomes corrupted and eventually unusable. 

In CDMA-based systems, the effect of interference from other mobile transmitters in the same 

cell on coverage area is very marked and has a special name, cell breathing. 

One can see examples of cell coverage by studying some of the coverage maps provided by real 

operators on their web sites or by looking at independently crowdsourced maps such 

as OpenSignal or CellMapper. In certain cases they may mark the site of the transmitter, in 

others, it can be calculated by working out the point of strongest coverage. 

A cellular repeater is used to extend cell coverage into larger areas. They range from wideband 

repeaters for consumer use in homes and offices to smart or digital repeaters for industrial needs. 
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Multimedia Networking 

Multimedia is a form of communication that combines different content forms such as text, 

audio, images, animations, or video into a single presentation, in contrast to traditional mass 

media, such as printed material or audio recordings. Popular examples of multimedia include 

video podcasts, audio slideshows and Animated videos. 

Multimedia can be recorded for playback on computers, laptops, smartphones, and other 

electronic devices, either on demand or in real time (streaming). In the early years of multimedia, 

the term "rich media" was synonymous with interactive multimedia. Over 

time, hypermedia extensions brought multimedia to the World Wide Web. 

Multimedia presentations may be viewed by person on stage, projected, transmitted, or played 

locally with a media player. A broadcast may be a live or recorded multimedia presentation. 

Broadcasts and recordings can be either analog or digital electronic media technology. 

Digital online multimedia may be downloaded or streamed. Streaming multimedia may be live or 

on-demand. 

Multimedia games and simulations may be used in a physical environment with special effects, 

with multiple users in an online network, or locally with an offline computer, game system, 

or simulator. 

The various formats of technological or digital multimedia may be intended to enhance the users' 

experience, for example to make it easier and faster to convey information. Or in entertainment 

or art, to transcend everyday experience. 

 

A lasershow is a live multimedia performance. 

Enhanced levels of interactivity are made possible by combining multiple forms of media 

content. Online multimedia is increasingly becoming object-oriented and data-driven, enabling 
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applications with collaborative end-user innovation and personalization on multiple forms of 

content over time. Examples of these range from multiple forms of content on Web sites like 

photo galleries with both images (pictures) and title (text) user-updated, to simulations whose co-

efficients, events, illustrations, animations or videos are modifiable, allowing the multimedia 

"experience" to be altered without reprogramming. In addition to seeing and hearing, haptic 

technology enables virtual objects to be felt. Emerging technology involving illusions 

of taste and smell may also enhance the multimedia experience. 

Video standards, quality and adaptations 

 

Video is an electronic medium for the recording, copying, playback, broadcasting, and display 

of moving visual media.
[1]

 Video was first developed for mechanical television systems, which 

were quickly replaced by cathode ray tube (CRT) systems which were later replaced by flat 

panel displays of several types. 

Video systems vary in display resolution, aspect ratio, refresh rate, color capabilities and other 

qualities. Analog and digital variants exist and can be carried on a variety of media, 

including radio broadcast, magnetic tape, optical discs, computer files, and network streaming. 

Analog video 

 

 

Analog video signal from a Sony PlayStation 

Video technology was first developed for mechanical television systems, which were quickly 

replaced by cathode ray tube (CRT) television systems, but several new technologies for 
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video display devices have since been invented. Video was originally exclusively 

a live technology. Charles Ginsburg led an Ampex research team developing one of the first 

practical video tape recorder (VTR). In 1951 the first VTR captured live images from television 

cameras by writing the camera's electrical signal onto magnetic videotape. 

Video recorders were sold for US$50,000 in 1956, and videotapes cost US$300 per one-hour 

reel.
[2]

 However, prices gradually dropped over the years; in 1971, Sony began 

selling videocassette recorder (VCR) decks and tapes into the consumer market.
[3]

 

Digital video 

The use of digital techniques in video created digital video. It could not initially compete with 

analog video, due to early digital uncompressed video requiring impractically high bitrates. 

Practical digital video was made possible with discrete cosine transform (DCT) coding,
[4]

 a lossy 

compression process developed in the early 1970s.
[5][6][7]

 DCT coding was adapted into motion-

compensated DCT video compression in the late 1980s, starting with H.261,
[4]

 the first practical 

digital video coding standard.
[8]

 

Digital video was later capable of higher quality and, eventually, much lower cost than earlier 

analog technology. After the invention of the DVD in 1997, and later the Blu-ray Disc in 2006, 

sales of videotape and recording equipment plummeted. Advances in computer technology 

allows even inexpensive personal computers and smartphones to capture, store, edit and transmit 

digital video, further reducing the cost of video production, allowing program-makers and 

broadcasters to move to tapeless production. The advent of digital broadcasting and the 

subsequent digital television transition is in the process of relegating analog video to the status of 

a legacy technology in most parts of the world. As of 2015, with the increasing use of high-

resolution video cameras with improved dynamic range and color gamuts, and high-dynamic-

range digital intermediate data formats with improved color depth, modern digital video 

technology is converging with digital film technology. 
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