. 'Jizi !4.;:]

— From A to %

o

Telecommuter

Modem or
ISDN TA

Branch Office
Main Office

Internet




gl

Computer Networking

Chapter 1 : Introduction to Networking

Chapter 2 : Network Architecture

Chapter 3 : The OSI Network Model

Chapter 4 : Network Devices

Chapter 5 : Network Protocols

Chapter 6 : Integrated Services Digital Network (ISDN)
Chapter 7 : Virtual Private Network (VPN)

Chapter 8 : Dictionary of the Networks




Chapter I1
]

Introduction To Networking



Chapter 1 Introduction to Networking

What is A Network ? ¢ il il o o

What Is A Network?

=2 AS Ll iy ) gy Alaiiall g S B 3gaY) (e AS gada (8 ke A ASA
g O A e gesal g cdpdalall ALIRY c giudl PA G Jlasl @opa)l ¢ clasdldl g cila glaal)
ClS i Ao ) CiBgly ¥ Al Jy ¢ hgasaS A g Juaia i Bl CilS AN aa B iguaS g

S geaS S Ll A B jheal) S pa) Has] @yl Sl 3 )

Vol gdll ol ag ¢ Gl A eda agag (e Wgole dga0 i) e S A p3A Adda g Le ga AN LB )
L i g CilagUalls 488) gal) 5 jgal) B AS Ldial) 1) 8 Loy Gl g Bae JSES Jy ¢ o faa) g Lily JSS

galad Gy A 3d oY Y Sl paie el ) cilaghal) A AS L)) ga Al QD (e a2l g

A aliea B Aol Sl 3y al AN Ay ol LgS 5 A gy LS o) LaS L. clSpdd) el LA Al

cead) 13gd LS ) jliia gl |md ol () B_uhaall syl

L.



Chapter 1 Introduction to Networking

Claaag ) 9 A Jae ol Cighy (pe ASRA Al adad g ydig LS AY Cali of glal) Glef b dlisay
Ay e il o) OSaal) (e 4 JBY) o o<ty Al S de gudali Y Bac Al sda o) aag ¢ i gasal)
LAY i) agd bl S 1Y A Jga gl cliSay ST g 1 JS ¢ Sl daSay Y] el adaiud g Ales

Lds\g‘aég_&dassﬂl&ghbﬂﬁd&aﬂﬂﬂgﬁauﬂgc@ﬁ;ﬁgﬂ\*&@\ sLdd) Say
S Lglatad uilS LalS 5y AL cuilg

Why use NetworKks ¢
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» Data
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» Printers
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» Access to the Internet

» Controlling...

= Security
s Administration

ale JSdug oSl dale Jlesi atdy udany g dald Jlesi daddy a gy Lgudany CUGEY £1 63 (o ad) Ui
S 13d ¢ laglrall J85 ga g Alal (e Gang @ eaai ) Jandl gl o680 Lagan i gaadl) Sl ()8
AU Jany sl dlia (gadied Sade Gl lal 0 9% A0 ¢ qiSal) 83 gl (e B s das

L .l



Chapter 1 Introduction to Networking

Al aladiud Ay cilaglrall )9S Ly () ¢ gradain "glas Jaldi " gl jhal Cilida B AU eddie O
il S 1Y JUad) Jaa Ao g ... el AN Clama sl g aagall gl Scanner 1aa) g agu guley dagla
Jslg dnilh Lgda Jiganas JS1 (58 O (o Shalal) € e G AN Y AT jgaaal il g ) (B 5 gasaS
Lgia i gmsaS JS (58 AMillyg aa) g a3ga B AS Ldal) (Saall o 4 Ji ¢ 0 8 ) o g giba Lgda

- G ANL Jala

g il o ¢ A N g on claglaal Jodag g osd b asadll adiiud olily Al U e Sl
S e Clial gall 03 g ¢« (Permission) g bailly saw L gl Alaad) 3k (e dadiia Cliial ga
L Sl B gl clagleal L Jsash on s AY) B3l o culalal) o adald Sy (b i

g9 iliie b Oalenianall (e i ¢ daly (538 e Sa B cilaglrall gudng AlSa) ASul) dlidans
F FiaaS Jlga JS Glaghaal) Al (e (9 fed Jes ) Aalad) (e day o) JI8 138 ¢ 4d) Jpagl) Jand)
dyasl Combivg s Al @y (& Cuaal glall Gpaddiuall G 1319 il glaal) 320 1E 4y 38 jay ASpdd) randd

e JS o cilasinall G330 L Aalall (e Oy 138 5 e slaall 3539 (S G (]

A ) a1 B IR e LSl g Jd g 3l Jha Base Ll Al Jola ASEN Jigs
pohy O ity 4df Jy ¢ S o) cailsa o Jua) g Jedd Sl g A g SN Jilea )l S Ay pa g g Jlucl
Sy Jahdil) el O Sl 130 B Baad) 5V (e el lad) il jleay e Lagd (i S gasasl)
¢ Sl AEY 038 Jas ALK Jaa Laa s gasaS Aedi B 1Y) gali i Ao (5 giag o3 Lag Window 95

Al g AL Ldal b lld ) ddLyy




Chapter 1 Introduction to Networking

dvlleall s la

Processing Centralized 48 sal) dalleall : ¥ i

£ ol 8y Cilaglrall 318y A0V cldadl aladiad o cilivaddl Mo GaldEY) g Gluwsal) e
oS dada Ol Y ulad) Glea aaa kel AT Lo ol IS s alg ¢ alBll) (g gad) Jand) (e
Gaob 0 Al clibl) JAY ol Gl Je (Mainframes) s sl cluadal) awl (33U} a3 B9 oy
Gald Juail 3 gl e e s S el qulally Aaia (terminals) 4doh claa g aladiuly Galidy)
Clulal) s plhias jghh By ¢ ¢3S jal) ulall L lo JalS JSdy claglaall ¢ JA5 1389 dAadlaall g
=i Ciladdl) g cila glaall (o BALEELYY A AS jLdiall 438 pal) Claadad) aladic) B Cluwall cly Laic

s gall (o W pad AS slaa (g AT 4y 38 pa lpula Lgeadli

Processing Distributed s jsall daliaal) Ll

Gl Jary il LasSad Ld cp ilad) Qalddl) g asaly Al 3 piuall Lpaddldl cilpulall 2 685 L g
£ by a8 Ao j9a 5 gl Bas aladin olb Apdlaeal) cililes ABS 58 5 (e Y9 age Aaldd) cilallaal g
Al Ll ¢ 49 S yal) ciladleall do alaie¥) Juli ) od sda o adiiicie JS Aaldd) cladlaall (any
Lpaiild) 3 3—a¥) ol G Jual) CilSud ik oo Cileddd) g cilaglrall & Jalil 5 AS L) cibilas

Processing Collaborative 4 glaill dadtaal) "Gl

=2 A Ll o 3 dle Lpudi dallaal) (& A4S jLdial) 4] o 7 Lubad ading Apdleall 3aa aUSS A
Lila g Al Juaia JAT Sl oY GRa) plleall Clila) (e Bl (Say Euay Cileddd) g ciliLud)

) dules udly alAL Slga (e S aladiad (e

48



Chapter 1 Introduction to Networking
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The Network Client

Uses Resources
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Network Adapter Cards sl iildlhy

Network Interface Card

m » Physical interface for the
PC to the cable
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* Has a unique physical address
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Network Cables

Coaxial

» Thin and Thick Ethernet (10Base2, 10Bases)
Unshielded Twisted Pair (UTP)

» 10baseT, 100baseT

Shielded Twisted Pair (STP)
Fiber-optic

( Twisted pair cable ) : 4 gasall 45 93 3al) DY) 1S Y £ 5l
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PO s Ao Lgia A ganall Aa ga Jal) DY) (0 B iS £ 65 2 g

Cat1 | ------ >> Voice

Cat2 | ------ >> 4 mbps

Cat3 | ------ >> 16 mbps

Cat4 | ------ >> 16 mbps

Catd | ... >> 100 mbps  ~Laladiud g e gl DY) S|
Cat6 | ------ >> 155 mbps

Cat7 | ------ >> 1000 mbps

: Coaxial cable AUl g s
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Cable-Less Connections

» Narrow band radio transmission
» Subject to interference
» Security issues
» |nfra-red transmission
» Line of sight required
= Other light sources can interfere
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Scale Classification of Networks
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Networking Architecture

Networking Architecture

Bus networks

Star networks

Ring networks

Combination networks
C5SMA — contention networks
Token passing
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Topology And Communication Methods

Topology And Communication Methods

* Topology
= Physical layout of network components

= Topology defines:
v Cable types and length of cable runs
v Network hardware required
* Cost
* Communication methods
= CSMAJ/CD

= Token passing
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Bus Networks

Bus Networks

T

rll
Terminztor g - Terminator

Data sent to all computers

Addressee reads data

Data destroyed by t2rminators
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Ring Networks

Ring Networks
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CSMA/CD

CSMA/CD

= Carrier Sense Multiple Access/ Collision Detect

jpy =

BPREESBLE
Terminaior g & Teminator
» Carrier Sense

Listens to the network to determine if it is being used
* Multiple Access

Data can be sent by any machine when no carrier sense
= Collision Detect

Has there been a collision of data?
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Token Passing

Token passing

il —a 34 % Al Jo Token Passing JsSsisn ¢ sias « Token Passing 3 Lyl
e 3 éJm\ o Al Token Ul Jgba Juang ¢ dalal Jaa Jde 538 g Token e

Free o 8 — 5 &) aluiy da U 4Ade ol Le clily Jlu ) 4dd) o L jlga u o Ladic
¢ AUl Jluy) B e gasast aludy Ladie AU o Ailily Juu ) Ao a8 Adf 5 a5 Token
Jem ) gy 223y (A9 8l O gie ALl o g8y M ABLEYYL 5 Adlily W) iy 408 5 ) 5 LAY
Jsa Token 3 Lay) o3 Juys ol ¢ clibud) 4 Ju i g2 5 gusalll o)) g dang 4l (of ¢ culiLd) oda

N

Ol s—ind) aoa (g AN Al gie (38 g oA Slgadl aad e AT N gl Sl (e BLAY) oda JAIE
il Jaliaal) yigasll ¢ B maa € JI 3 e BLEYH O8 ABaall oda A g3 LAY JANa jddal)
pda Ju ) ol L) Jlgadl N Al e Ll ey Al Lgale Baga gal) cilibad) dody a gy 5 LEY)
BT 1A Sa g ¢ e Sy Lgadliad A 3B Uil o cp Al Wle Cinday o any I 93 LAY

10 B



Chapter 2 Networking Architecture

sl Ju gl oM A jigmash ) Juali a3l JS o el AQEN e g Al B e B LYl
A_ZQ&\MMMM\QLQJTJSJM“XHS# Gl gina cpa UL 5 gasalt) \hefsgdda..u’é)b.‘a‘g\
Samasl ) s e JEEH AQAY Je Witk Free Token 3 a 3 L&) Wia Yay Jum g WAl Jb a6
Al G8 al ) g ¢ AUy L) Clndan g 3 adl 3 LEY) oda AL A3l Le cliby L) &y oS 13 U .

13Sa g Y 5 gaiadl N B LEY) 038 pane 4318 Ledlu Y il ‘5‘

D) g O SR B LAY ¢ day el Jilugl (e giad Token Passing ol cibibud) Juu ¥ ddu oS
=2 —ia ) Jliaa ()9S AUEY 1 U AR Ao pud) 038 Cov g ¢ & gall Ao jud Ay e Ao jun Al
aic 45 ¢ Bus clSud B ade g La Jhe A A0 0 ¢ AQAY o 3l (e S e agag

- skl Ales U Lglee il o AAY okt

11



Chapter I3
-

The OSI Network Model



Chapter 3 The OSI Network Model

The OSI Model Layers

The OS| Model Layers

Application
Presentation
Session
Transport
Network
Data Link
Physical
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Communication using the OSI Model
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The Application Layer

The Application Layer

I Application | = Support for software applications
Presentation = Network access
Session » Flow control
Transport = Error recovery
Network
Data Link
Physical
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The Presentation Layer

The Presentation Layer

Application | = Data exchange format translator
Presentation » Data encryption

Session » Data compression

Transport » Redirects requests to network
Network
Data Link

Physical
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The Session Layer

The Session Layer

Application | Sets up communication session
Presentation = Computer recognition
I Session = Data synchronisation
Transport » Rules of communication
MNetwork
Data Link
Physical

Ailgd g Juay) 13 aladind g Juall ¢l b Gudlida Cp gnaS Ao cpaal pl pand AN AN A
O =80 Jlaa) g lghla—ud 93 —gaY) Jo il o A gl A8l 020 (0 LaS ¢ gl O
by Gua A pal) Jila ) a5 Jia 3181 alge Glary Liadf ddudal) ol 268 g L sad Al L)

b b La Akl o3 Crada Jard AN N SS9l (e g Al JS b)) B g Ledba )
.File System (NFS Network) -i

.Query Language (SQL Structured) -«
X Windows -¢

=S Al g Jaadl oo AAN i g die Al a8 bl e s 3 AT (e A ML ALY o 3a a 685 LS
Y Waie cilgr Al Aaill cpe Jaad) ) ASudd) 3 gt Ladie clibal) Jla ) Al

o B



Chapter 3 The OSI Network Model

The Transport Layer

The Transport Layer

Application |« Data handling
Presentation = Error free delivery
~ Session = In the correct order
I Transport » Acknowledges receipt
Network
Data Link
Fhysical
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Chapter 3 The OSI Network Model

The Network Layer

The Network Layer

Application | |a Data addressing

Presentation » Translates logical to physical
Session address

Transport » Determines route for data
Network » Manages switching, routing and
TEaf congestion
Physical * Router and Brouter
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Chapter 3 The OSI Network Model

The Data Link Layer

The Data Link Layer

Application | = Prepares data for the cable
Presentation = Destination address
Session » Origin address
Transport = Control information (routing, packet
Network structures etc)
Data Link Sk
Physical = Bridges
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Chapter 3 The OSI Network Model

The Physical Layer

The Physical Layer

App“mti?" » The hardware of the model
Presentation » Cable interfaces of the NIC
Session = Transmits encapsulated data from
Transport all other layers
Network » Defines the electrical connection
Data Link between computers
I Physical » Network Interface Card
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