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* Required Textbook

— Andrew Tanenbaum. Computer Networks, Fourth Edition, Prentice Hall (ISBN 0-13-
349945-6).
« Additional textbooks and References
— W. Stallings. Data and Computer Communications. Prentice Hall.
— J. Walrand. Communication Networks: First Course. Aksen Associates.
— D. Comer. Internetworking with TCP/IP, Volume I, Prentice Hall.
— W. Stevens. TCP/IP lllustrated: The Protocols, Vol 1. Addison-Wesley.

— D. Comer. Computer Networks and Internets. Prentice Hall.
— L. Peterson and B. Davie. Computer Networks: A Systems Approach. Morgan Kaufman.
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 Introduction («s  wlol gunlio)
* The physical layer

» Data link layer (ool w4.)

* Multiple access protocols

* The network layer

* The transport layer ()

* The application layer (s,,5)
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* 1961-1964 I|dea of store and forward Swichng
distributed communication in packet
networks by L. Kleinrock, D. Watts and
P. Baran
« More suitable for computer .

communication
* More resilient to node failure

« Creation of ARPANET In late 1960’s

* To build a network that withstands
destruction of some of its nodes
* First Network started operation in

e ——
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« Development of TCP/IP in 1970’s (V. Cerf) and its full o0 y: f e “’“”“T
deployment over ARPANET in 1981-83 < ( o\ V‘” c‘w«
J Rapid expansion of ARPANET in 1970-1980’s to include S e S e s
most key universities in USA and Europe ® @
(1 NSFNET : U.S. National Science Foundation Network e o asos
for Academia - \q;,,, T e
7] First TCP/IP WAN early 1980s. /fsf”"“& e D] [ A
1 Three generations of networks were developed in a ten Qmim \'I&““:;:g o S fj\\
year time frame R g~ g — g % mif

1 Key factor in rapid development of US in ICT sector : o—o

UQLA SoC uscC NOAA GwC CASE

Exam @ ©)
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* Internet: Connection of ARPANET and NSFNET in 1983.
1 Millions of hosts, many more users
1 Size doubling every year

« Early important applications of internet: E-mail, FTP, Telnet, News

« Application that changed internet: Web Browsing (World Wide Web) developed in 1990 in
CERN

* New Applications
1 Chat
1 VoIP
1 Multimedia streaming
(] E-commerce
1 Peer to Peer file sharing
1 Many more ...
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Figure 1. Graphical presentation of a Multi-Hazard Early Warning System (MHEWS)

Source; International Telecommunications Union
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LAN (Local Area Network)

— Network usually within a building

— Restricted Size, delay

— Rate: 10Mbps to 10Gbps

— Topology: Bus, Ring or point to point
— Channel allocation: Static or dynamic
— Examples: Ethernet (IEEE 802.3),

MAN (Metropolitan Area Network)

— A network within a city
— Examples: Cable TV network

WAN (Wide Area Network)

— A network with large area

— Example: Backbone optical
— transmission network of a country
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 Wireless Networks « Microwave Radio Networks

« Mobile Networks * Optical Networks s .8

. Satellite Networks » Access Networks ... 5 b <l
« Home Networks

* Wireline Networks o oS PoP Networks
* PSTN Networks cub b + Many more...
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« Addressing: specifying source and Sy g b Ay <55 ¢
destination cube (s oyl (g% oS S 15 (5] 395 oo Lais duai b I 0313 o3 U]
« Data transfer rules cleMul Jols 168 by Js e
— simplex / half-duplex / duplex (5515 1, dad Jluo s o) 52y p00 5] (6ol oSl 5 plats —
— logical channels per connection( , kbls,l sl 1L olgds 6l o ol Jobo —
Ses JUE )

(Lo s BT o paanads) Lol duaome pslS oo (LS pg —

— priorities, e.g. one normal and one urgent (s o > e (gl i ) SirnSLlle —

channel (< zie JUS < )5 (6505 4 (g 5 o) .
, * Routing b e
» Error control s s

_ _ o — multiple paths (Scul slas” LLs,l gl yomo o yi0)
— detection / correction / retransmission
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*

IDU SAP = Service Access Point
: A : IDU = Interface Data Unit ool SAP 4Y ¢ Jlasl o
. =l PDU = Protocol Data Unit
" SAP ICI = Interface Control Information YL aY & Sl a5
Interface i e W o )8 ol Y sl
7\ 55 55 IDU
el L ___] [T Layer n entities

—* in their layer n

| S s w‘

soul —— exchange n-PDUs |, 4, 5o ICl 608 oo
n-PYDU protocol
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Who's Who 36 jlw & ylail! a1 w0

* Telecommunication world e clojls 4 903005 5 0o yioke
— ITU: International Telecommunication Union International standards <
— ISO: Int. Organization for Standardization (1946)
— ANSI: American National Standards Institute

— |IEEE: Inst. of Electrical and Electronic Engineers « NEtWOrK o5 ;5 yasls (L5
* Internet

— |AB: Internet Activities Board

— |IETF: Internet Engineering Task Force < SS90 (ot 03> 3 (a3 li s

— IRTF: Internet Research Task Force
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