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P R E F A C E  
Computer Networks emphasis on Fundamental concepts 

and layers in network. 
 

This book divided into five units.It also contains question 
bank with two marks and 14 marks.  
Unit 1: 

This unit introduces the computer fundamentals. It also 

discuss about the topologies, protocols and physical layer. 

Unit 2: 

 This unit elaborates the data link layer, error correction 

and detection, Media Access, switching and bridging. 

Unit 3: 

 This unit introduces the Logical addressing, IP, CIDR, 

ARP, BOOTP DHCP, ICMP, RIP, OSPF, BGP, IPv6, DVMRP, 

PIM. 

Unit 4: 

 This unit focuses on TCP, UDP, SCTP, Congestion 

control, DECbit, RED, QoS. 

Unit 5: 

 This unit focuses on SMTP, POP3, IMAP, MIME, HTTP, 
Web Services, DNS, DDNS, TELNET, File transfer Protocol, 
SNMP-Cryptography, Basic concepts. 
 

Poonkodi P 

poonkodi.cse@gmail.com 

mailto:poonkodi.cse@gmail.com


A C K N O W L E D G E M E N T  

We take this opportunity to thank many people 
who were instrumental in bringing out this book in the 
present shape. We find our self out of words to 
adequately thank the management of the SNS college of 
Technology, Dr.V.S.Velusamy, Founder Trustee, 
Dr.S.Rajalakshmi, Correspondent, Dr.S.Nalin Vimal 
Kumar, Technical Director and Dr. S.N.Subramanian, 
Chairman, Dr.V.P.Arunachalam, Director and 
Dr.S.Chenthur Pandian, Principal. We also thank 
faculty members and dear students of CSE department 
for providing me with all sorts of support in completion of 
this book. 

We record my indebtedness to Dr. S.Karthik, 
Professor & Dean, Department of Computer Science and 
Engineering for his guidance and sustained 
encouragement for the successful completion of this book. 

Finally, We would like to share our sincere thanks 
to all friends, family members and concerned person who 
co-operated with us in this regards. 

 



C O N T E N T S  

CHAPTER 1 
FUNDAMENTALS AND PHYSICAL LAYER 
1.1 BUILDING A NETWORK............................................. 03 
1.2 REQUIREMENTS .......................................................... 03 

1.2.1 Links, Node and Clouds ...........................................04 
1.2.2 Cost-Effective Resource Sharing ..............................07 

1.3 DATA COMMUNICATION .......................................... 09 
1.4 DATA REPRESENTATION ......................................... 11 

1.4.1 Direction Of Data Flow ............................................12 
 1.4.1.1 Simplex .........................................................12 
 1.4.1.2 Half Duplex ..................................................13 
 1.4.1.3 Full-Duplex (Or) Duplex ...............................13 

1.5 TYPES OF NETWORK ................................................. 14 
1.6 TYPE OF CONNECTIONS ............................................ 19 
1.7 TOPOLOGIES ................................................................ 20 
1.8 CATEGORIES OF NETWORKS ................................... 25 

1.8.1 Local Area Networks ...............................................26 
1.8.2 Metropolitan Area Network (MAN) .........................27 
1.8.3 Wide Area Network (WAN) .....................................28 

1.9 PROTOCOLS AND STANDARDS ............................... 28 
1.9.1 Protocols ..................................................................28 
1.9.2 Standards .................................................................29 
 1.9.2.1 Standards Organizations ................................30 

1.10 LAYERING AND PROTOCOLS ................................. 32 
 1.10.1 OSI Architecture ...............................................36 

1.11 INTERNET ARCHITECTURE ................................... 46 
1.12 NETWORK SOFTWARE ........................................... 47 
1.13 PERFORMANCE ......................................................... 50 
1.14 TRANSMISSION MEDIA ........................................... 53 

1.14.1 Guided Media ........................................................54 
1.14.2 Unguided Media.....................................................63 



CHAPTER 2  

DATA LINK LAYER AND MEDIA ACCESS 
2.1 LINK LAYER SERVICES ............................................... 69 
2.2 FRAMING ....................................................................... 70 
2.3 ERROR DETECTION AND ERROR CORRECTION .. 72 

2.3.1 Error Detection ........................................................ 72 
2.3.2 Error-Correction ...................................................... 77 

2.4 FLOW CONTROL .......................................................... 83 
2.5 MEDIA ACCESS CONTROL ....................................... 110 

2.5.1 Carrier Sense Multiple Access (CSMA)................. 111 
2.5.2 Carrier Sense Multiple Access With Collision 
Detection (CSMA/CD)................................................... 113 
2.5.3 Carrier Sense Multiple Access With Collision 
Avoidance (CSMA/CA) ................................................. 114 

2.6 ETHERNET (802.3) ................................................... 117 
2.7 WIRELESS LANS ........................................................ 129 
2.8 802.11 .......................................................................... 130 
2.9 BLUETOOTH ............................................................... 136 
2.10 VIRTUAL LANS ........................................................ 141 
2.11 SWITCHING AND BRIDGING……………….………143 
 
CHAPTER 3 
INTERNETWORKING AND ROUTING 
3.1 LOGICAL ADDRESSING ............................................ 153 
3.2 SUB NETTING ............................................................. 154 
3.3 BASIC INTERNETWORKING (IP, CIDR, ARP,  
      BOOTP DHCP, ICMP) ................................................. 157 

3.3.1 Internetworking Protocol ....................................... 157 
3.3.2 CIDR Classless Interdomain Routing .................... 166 
3.3.3 ARP ...................................................................... 168 
3.3.4 BOOTP ................................................................. 173 
3.3.5 DHCP Dynamic Host Configuration Protocol ........ 174 
3.3.6 ICMP Internet Control Message Protocol .............. 176 

3.4 ROUTING ALGORITHMS .......................................... 179 
3.4.1 Distance Vector Routing ....................................... 179 



3.4.2 Routing Information Protocol (RIP) ....................... 180 
3.4.3 Link State Routing ................................................. 182 
3.4.4 Open Shortest Path First Protocol (OSPF) .............. 186 

3.5 GLOBAL INTERNET (AREAS, BGP, IPV6) ............ 188 
3.5.1 Interdomain Routing (BGP) ................................... 188 
3.5.2 IPV6 ...................................................................... 192 

3.6 MULTICAST ................................................................ 199 
3.6.1 Distance-Vector Multicast ...................................... 202 
3.6.2 Protocol Independent Multicast (PIM) .................... 205 
 

CHAPTER 4 
TRANSPORT LAYER 
4.1 OVERVIEW OF TRANSPORT LAYER ..................... 211 
4.2 UDP USER DATAGRAM PROTOCOL ..................... 212 
4.3 RELIABLE BYTE STREAM (TCP) ........................... 215 
4.4 SCTP- CONNECTION MANAGEMENT .................... 223 

4.4.1 Flow Control ........................................................ 223 
4.4.2 Retransmission ..................................................... 227 

4.5 TCP CONGESTION CONTROL ................................. 230 
4.6 CONGESTION AVOIDANCE (DECBIT, RED) ......... 238 

4.6.1 DECBit ................................................................. 238 
4.6.2 RED ...................................................................... 239 

4.7 QOS ............................................................................... 241 
4.8 APPLICATION REQUIREMENTS ............................ 246 

 
CHAPTER 5 
APPLICATION LAYER 
5.1 TRADITIONAL APPLICATIONS .............................. 249 
5.2 ELECTRONIC MAIL (SMTP, POP3, IMAP, 
MIME) ................................................................................. 249 
5.3 HTTP ............................................................................ 256 
5.4 WEB SERVICES .......................................................... 262 
5.5 DNS (DOMAIN NAME SYSTEM) ............................. 264 

5.5.1DDNS (Distribution of Name Servers) ................. 270 



5.6 TELNET ........................................................................ 279 
5.7 FILE TRANSFER PROTOCOL ................................... 283 
5.8 SNMP ............................................................................ 286 
5.9 CRYPTOGRAPHY ....................................................... 290 

5.9.1 Basic Concepts ..................................................... 290 
2 MARKS &  14 MARKS ………………………………….293 
 


