Data Communications And Computer Networks
UNi 2
LAT9UIBABUNINDS (Computer Network)

LASDUNUADNNAADS
\Asev18ABNR MBS (Computer Network) LUun151¥pusaLASasnadfiames

wazgUnIadranandsleiu Weliausofnsiedoans wanwdsudayadaiuiagiy

e
©

16 ipSev1epauinesLUIanlamuanInn1stenloudu 4 sia a9l

'
1 A

1. wp3evigduyAna wni (Personal Area Network : PAN) Wuleetneitousia

b

a A

IFanwauypraniissuslnge) wu nsweusanauiiawmesiulnsdniiede Wwause

¥ A ¥

nsdnvifiefoduyilsugon Wenresswinslnsdnidetewdmeiu Judu

NMNLAIDUNE Personal Area Network (PAN)



Data Communications And Computer Networks 2

2. pderimanizil ieenauninadeviuiiesiu wau (Local Area Network :
LAN) Wunisidousainde Yrevuinian ﬁL%@ﬂJIENQ‘UﬂiﬁjGi’N"'] NI0ABUNILADS LU
Usalng fdu wiseiu wu aelures nelusians senineeans leedigunsal
dmsudenlounionns wu adnd su udu Tnenmsdeudesiavndunuuldans

wsauuulSanadle

Local Area Network (LAN)

Mac . PC

\ /
Server
Printer E . ﬁ =9 3%Floppy (&)
]
/ AN
PC @ - Mac

AMNLAT8T18 Local Area Network (LAN)



Data Communications And Computer Networks 3

3. 1ASDUILUATUANUID1TUNINATIVNTLAULLDY kiU (Metropolitan Area
Network : MAN) Lwaseue@onlesfiaginslnadu wu aelusiua w3edne
syogifonlosusvanm 5-40 Alans lnensilenseagilunuuaodynin 1wy
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OSI| Model

OSI Model (Open Systems Interconnection Model) Aa§Ukuun1siudstaya
seniegunsaldidnnsetinduuszuuinsetneudinmuagUuuuredddaya
(Sender) uagd5utoya(Receivenazuuanisiaueaniliu 7 Layers lag Layer 4-7
aziiuluiinisinsiedu User i1y Software tHundn dau Layer 1-3 9stiufinis
doansluszsiu Hardware WWundn Tnausay Layer azfiunuim, winfluasndnnis
Fufiuanasiuldazyiausiniu Layer ﬁagjaﬂﬁu Fall

7. APPLICATION

SERVICES LAYER
6. PRESENTATION

5. SESSION MIDDLEWARE

LAYER

4. TRANSPORT

3. NETV OPERATING SYSTEM
2. DATA-LINK LAYER
1. PHYSICAL HARDWARE LAYER

AN 7 Segment Layer
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1.Application-oriented layers (Layer 4-7) A9 ﬂfjmaﬂ Layers Nlg@aansnis
\WouriaUayasenine Sender Uag Receiver WU Application #1949 lagay
WNeteeiu Software Lundn

Layer 7: Application Layer

u Layer inglndfiu Users unfiga tneazilu Protocol Aineqiildlunis
d0d190U user b¥U HTTP, FTP Haulsdniu Software WiWedngmanns Interact Au
Users 191 10 user 890154 Protocol HTTP Lieviaslan internet Aazld browser

Wi Firefox, Chrome, etc wiasenty Protocol fanan’

AW Application Layer
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Layer 6: Presentation Layer

\Uu Layer 14luns Translate Gﬁayjamﬂ/wﬁﬂ Application layer 131
Sender AUNWTBA1UI1 “Hello, how are you?” layer #43gvInn15uUasvaau
wiantudusya wazlen Presentation layer 31nia Receiver Wuiuuassiaimvantiu

Tinduududenny “Hello, how are you?” 191 Receiver l5u

Original text: Hello how are you ?

After being encoded at the presentation
layer of the sender: g2ds6g5e2@55

[
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sender receiver
Receiving the encoded text: g2ds6g562@55

Afte being decoded at the presentaion layer
of the receiver: Hello how are you ?

AN Presentation Layer

Layer 5: Session Layer

Ju Layer 183A15 Sync audeulunisldauseninuadasdunisiuinias
Uanen1e %58310 Layer 6 -> Layer 5 14U User #99n150819USN15U1498719910
Server 1Uutia1 20 W KUBBINI port 99, Server NazaIionINBLY NI User
Fananldusnissinu port 99 161 (Start Session) {ukian 20 wift vn Session e
THuinruaal (End Session) Nagliaunsaldusnisaele
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From presentation layer To presentation layer

L6 data ‘ L6 data

! T 1 / 7 T

'Sessioﬁ l i Sessioh /f I 'l
layer, o] /| . layer, /| [

0 s | N N W

syn 1s.yn syn syn ryn syn

L5 data | | L5 data
To transport layer From transport layer

AW Session Layer
Layer 4: Transport Layer

Ju Layer flagaruaunsvudadayaain Sender lUds Receiver #3090
Receiver U3 Sender Lilaiinns5udsdioya &1 Transport layer a¥3i1n5uys
%ua"au%’ammé’aﬂdnLﬁu%ul,ﬁmwmsq%uﬁsmd’] “Segment” wagynnsiiiud La
Header (Usgnaumie Protocol ‘17%16{7, Source Port kag Destination Port) 11 lUuy
Segments wiazdiu iteliirensdazaTvapUALgndes Tng3snstidend
Segmentation

From session layer To session layer

/7 7 A \ - 4 A \

V4
P4
Ls 7 / \
. Data . Data . Data . Data . Data - Data
| [ | | 1 |1 J
a l r Segments * I } Segments
Transport Transport

layer To network layer From network layer layer

AN Transport Layer
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2. Network-dependent Layers (Layer 1-3) i nauvas Layers P fidouss
AoNTLAD3UDI Senders WAy Receivers HiuszUULASaY eI dBuay1E
a8 Ingazifeatostu Hardware Wundn dedmiuynainsiviiauane Network
dstiuFnwd Layers wanil

Layer 3: Network Layer

Hu Layer fivhnnsadagesmienisifousiassning Network 983 Sender wa
Receiver 141828 uH Y 1P Address sauie 1ag Layer #1985U Segments 910
Transport Layer 1 fiadf L3 Header (Usgnaunay Source IP wag Destination
P) wazsisteluilmaidn “Packet” lnsgunsaifivihuiifiuy Layer3 1dud Router, L3

Switch(Multilayer Switch), Wireless Router WDudu

From transport layer To transport layer

L i

- Data Packet - Data Packet

Network Network
layer layer
To data link layer From data link layer

AN Network Layer

Layer 2: Data link Layer

Ju Layer ﬁﬁ’]ﬂﬁﬁ@uﬁi@%@yjmwu node to node 14U PC-Switch, Switch
%30 Switch-Router Wusu Ingagld MAC Address d@iudnnayldats UTP 1usn
Ls?iamiaqﬂﬂﬁaimaﬁﬁvﬁﬁwﬁu Tn® Layer 49v3u Packet 910 Network Layer 11
VT’m’]iLﬁaJﬁ L2 Header hag L2 Trailer (Usgnaunig Source MAC, Destination
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MAC, Tag VLAN, etc) wazi3undoluin “Frame” Imaqﬂﬂiﬁﬁﬁﬁmﬁﬂﬁuu Layer2
laun Switch, Bridge

From network layer To network layer

1 |

- Data T2 | Frame - Data T2 | Frame

Data link layer Data link layer

To physical layer From physical layer

AW Data Link Layer
Layer 1: Physical Layer

u Layer 711101511 Frame Yaya91n Data Link Layer d@35z%3198Unsal
Network {IUAINAS LU @18 UTP, @18 Fiber optic lagtsisandsdaniusiingns
wianiia1 “Bits” 38 “Bytes” (8 Bits = 1 Byte)

From data link layer To data link layer
1 I | |
i8] 10101000000010111 6N 10101000000010111
I | l |

Transmission medium

O &4 )

AN Physical Layer
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1Ag91s 7 Layers dnann1syinauiduiusiy aanenun1stuastule lagagisuann

WU Application Layer 9nEla Sender uaraud Application Layer 9nila Receiver

Application

Presentation

Session

Transport
Network

Data Link

AN 7 Layer Process

Mac Address : Media Access Control Address

Application
Presentation
Session
Transport
Network

Data Link

Physical Address : staUszddavasgunsal (Lan Card Wireless Card) 7

Usgnaumesiiavgiu 16 1 6 Bytes uaysia 12 ¢ 1y "2C:54:91:88:C9:E3"
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Aoenatiu Computer A (Client A) fiosnisansavealduinisiu Computer B
(Server B)

Computer A (Client A) Computer B (Server B)

Application Application

Presentation Presentation
Session Session

Transport Transport

Network Network

Data Link . b Data Link

Sender A

<Sender A> Application Layer:

Ifﬂ‘t’fﬂiaﬂ‘ﬁamua Username/Password mﬂﬁ?uﬂﬂ Enter

<Sender A> Presentation Layer:

Encode Username/Password LUy Data

<Sender A> Session Layer:

585UN13 Synchronize 31nUanenis

<Sender A> Transport Layer:

1}1 Data muﬂauﬁu%utﬁﬂqmﬂﬁ’u WU L4 Header (3 Protocol, Source port,
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Destination port {udiuusenav) aslUBenusazduin “Segment”
<Sender A> Network Layer:

11 Segments LU L3 Header (% Source IP, Destination IP
Judulsenau) Sunin “Packet”

<Sender A> Data Link Layer:

11 Packet 11U L2 Header wag L2 Trailer (1 Source MAC,
Destination MAC, 98 \Judiuusenau) 15un31 “Frame”
<Sender A> Physical Layer:

11 Frame dssuangii1vaya 138031 bits, Bytes (8 bits = 1 Bytes)

Receiver B

<Receiver B> Physical Layer:

5U bits, Bytes Huangiintaya

<Receiver B> Data Link Layer:

£y Frame 119015 wng L2 Header, L2 Trailer aon wiensiageu
Source MAC, Destination MAC, “182

<Receiver B> Network Layer:

$U Packet 411915 Wng L3 Header 9on Wiiansiadeu Source IP,
Destination IP

<Receiver B> Transport Layer:

Su Segment 1191015 kN L4 Header 98N Lﬁamaaaau Protocol,
Source Port, Destination Port

<Receiver B> Session Layer:

585UN15 Synchronize 31NAUNIS
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<Receiver B> Presentation Layer:

11115 Decode Data TUillu Username/Password Lﬁamwaaﬂug’m%aﬂa
31 Laa User dananvisell

<Receiver B> Application Layer:

J1891UNANISTDITUSN153710 Client A 197 Server B v151U

1NTU Server B 9z1Ua8Uan Uz @199910 Receiver B Uiy Sender B L
dervazidennisivusnisnaululsr Client A (Sender A Tutdu Receiver A) N1UNg
OSI Model 94 7 Layers (A59% Session Layer 311015 datdaulunisliusnng

\i® Sync 52313 Server B wag Client A)

Data to be sent

Application

Packet P TCP Data

Network

Datalink | [P | TCP Data | Datalink Datalink

—

Segment | TCP | Data — Transport
— =
— =

Frame

Physical

AW OSI 7 Layer
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157085 ( Router)

swmesilugunsaliviiiiidense LAN viange wisthedndeiuadiefy
aAndudaziduifiuiude sunefannadouss LAN 7ldluslnaoalunisiuds
Yoyamiloutu uilidedsdoyaviemeduinauilafuls 19y iWeusie Ethernet LAN
fldzudedoyauuy UTP 11y Ethernet BniaSevnenilafildaedonauuy coaxial
cable lg1

mefinuaieudueismselnuanislu LAN dsaginisfudeyarii
uuddasioludsuatens Tasazdsluguuuues Packet fisnseanluatnifin el
NTUENE N RLUUANS 9 WU aelnsdnrifisoruludafle fatus3enaldi
wosiiaiousia LAN viane q wuudndeduldine wazannisiisiurduatiewdy
Tnua 9 wildlu LAN vilfisimesanansavianudu q 8nunn wu usamdeyalile
ydumnaiinfigalunisdstoyase viensaaouindoyafiduntuinanlu msas
Tiunseld Weteludasmssnuanuvasnsiese

wihfindnveasunedio mavdumsiiffianlunisdainudoya uazidu
fanarslunisdsredeyaluduniediodu Insluusdaziadevisasdsuuuuves
packet fiunnshafumulustamoadivhoulussiuuy Gausaweash 3 July) wu P,
PX lofinsdsdouafiazussgdoyatiuiu packet Tusuuuureaaiwesi 2 iflaws

woslasutayanaznsiaglu packet ditaaznsruildlusianeanuuln Fusunes
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itlaluslaneasig 9 wd 91NUNAIZATIIEUNIIEITaYaINAI5I4 routing
table I1azdesdetoyaiiludunIevnglasedasisUarenield uaidaussytoyaad
\Ju packet mugUnuuvetawesi 2 dnasuiedsialudunIatiednly

laad 15mas ( Wireless Router )

AULANANYDY LSIABS AU LLAFLIUADS Gmﬁ’umagﬂl,wmm%ﬁiaimEJm
Wes WeunaNtuasdy U duliadisuned Worenudau Ll unnis
MU lUaztiounu



Data Communications And Computer Networks 21

gu ( 10 Base T Hub )

AUINg 10 Ao AIslunnsdataya 10 Mbps

Base fla N15&eUayAKUY Baseband

T @9 Twisted Pair (UTP)

10 Base T dnldinduesetefitonlifuannlutlagiu wesnidussuuinietne
fifndsieuarsuauamifldnuazseldunn ni1 Tuanusiuds 10 Base Tty
lailsdneglusnnsgiu Ethernet Tnenss uiidhuaioviefinaunausening Ethemet
uay Star [ehe fu Feagilgunal MnasiiSunin Concentrator viaiFundiu
7l HUB firee¥udaanaisewing Workstation uax File Server gl nsdifis

angnantlaldsving Avzludinansenusaseuy

@99 ( Switch )

p-——

Switch 15U Industrial shazfinisesnwuuaidielifinsyinuiduass
Useandnngs A111505095UN15R0a5HULATeY Y Ethernet Tdu1nng1 1000
Mbps (Gigabit Ethernet) tnafinesnidousa LAN #5e WAN finune wava1unse
sesfun1svheulussuy Redundancy 18 iavfiuannuideusaiaiovisliiiany

a Aa
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U3A3 ( Bridge )
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guUn3al Bridge Wudsilduledamlubesdyaanisegluiniotigmniuldls
lngazdauvansevigesniduinsatnogeasnio Network Segment (L ALISA L%
L) LLaz%‘v‘l’wmiﬂé"uﬂﬁaaé’@@mwhﬁﬁﬁLi‘ﬁJULﬁ@dﬂﬁﬁ’ULﬂ%asziwsiaaﬁgﬂéfmlﬁ
nldanaliunsuniufunieddygiailinertewnluaiotieges agly
$du wilumanduiu Srienusndudesnisdeanstiuduadevredusuiuun
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U3nd 1WugunsalideuleanIovieveaiotiefiuonainiu uiAnuiadldsu
nseenuuuunlildfuiadedreUssianiiendy 19w 14douloasening
Fthernet U Ethernet (Bimeasiiln) Usadildununuuds ndsntuusadsauasuan
Juailougesniudoussnindesasetienisandenislunietisfiertuiisnvay
A3 FogauuunsEans Broadcasting (UTonLAa) Faudanszansldanizieiorne
Aenfuiniunisudimeluedotneiife sualiufininaidsnszane Ui suly
i widfinmsdaniueamsasaeiotisuiadasidoaanizudnnatuddlif
vinddaduailousuvendeyaszrituaietglifinsdeasnelunietis vos
o liguuluddBnindetnenis ieandymuiinadeyanszagluaedoansun
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TmAuse Wudu mndnisidousenietisuinnindonaietnodiaieiy uay
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w3ntnedeuiidnuazrainvaty Fadunuaietiewuy LAN uaz WAN gunsaid
feuldlunisigeulusha Router (1514005 )

Uiyt Twdloutduayniu Wonseninvisaudimiy agi3endnes) Nae
Bridge Mode (U3Ad Inun) vivliasuau 2 29 Mssausnsinnuiudulnfiogue

anusaeusiaimAule wazAanansafgunsaivesdmanwauniale

laadu3ad ( Wireless Bridge )
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VPN (Virtual Private Network)

VPN 1Jun1sa319n1sidensataietnudiusi seuinagunsalaingg Ny
Sumasille laewsild VPN iiedilayasgrsaandauas liUameinuriueions
a15190dr Faagvinaulagunlaiie IP veslduasidrsiateya elvuananlla

Susugnilasudayasinailiaunsasula
1. aadudiusa (Privacy)

vnldiiaevvdiudiiaiion yananauaiusaduiiniazvieteyadiu
yrnauadnnle 1wy a1y Toyatnsiashn uazUsziinisviaaiu deliu VPN J
Tgnssaiainutayaidumiuduilndudiui lnsenzegBuliolouse

NIULASBUNE Wi-Fi @151504%

2. NM5UNUAAIAU (Anonymity)

=

Nog 1P vasnnuiitoyainerfumunimduazianssunisviesivvesn lag

& &

Auldnamuauudunesidnfanudeyaillagldnniuazmalulagnedendaiu 39
anunsaszysnaldnniliefigaideusuiulesiaee asiunisliouss VPN azgaui
8y IP ileUnUnfinurennuuBumesiis

3. ANUUanAANY (Security)

U3M3 VPN Tdnnsidhsiaiiieuneansdendedumesiinvesnmainnis
dnddlagladldsuounnn venanidsanmsavhniihfdunalnlanisvieu Tasee
Unlusunsuiidenliarvlunsdifinuianssumsdumefidniiasds Faiean
TonafifoyaargnlaudléBnine InsnmaudRmaniviliuidineg aunsolins

Wdssseglnaunylinlasusyaniuesetiegsiavewulasnme
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VPN #1191uag14ls

n15t¥euse VPN agildsuidunisunaiindayasiniasesvasnuluds
@snesszezlnadu neunvzdsludiyanaauriun1adumasiie Inanannis

dfynegilewmaunalulag VPN lauwn
Us1nAoaYaInI9n1SLYaUAD

\nSevieduialoulrainsdomsmensedeyafivasndosyninunies
Tuszuuresnmiudinines VPN Suluiumisiidefiegvinsoanlunaretulud o
ampoulall 1Binaed VPN Hagnaneifudunisdoyarianunvosam fliuinis
Sumesiin (ISP) uaruTsmaeuonseduy Ieliamnsoueaiiusivavdeanisld
nudumesiinvasnaladnsely

NSNS E

TUslnmoa VPN #1349 19U IPSec avuUasdoyavenuiouiiazduiiutes
yemsidousiedeya 1ne IPsec Wuyaluslnnealunsinuauasnionsdeans
dudunesidaluslanea (IP) lnunissusesnnugnieiasidnsiausasunaLia IP
vesarsudoya 43315 VPN azvimihiidusinses vilsideyavesnalsianunsa
suldfivaemsilmiliuarnonsaldlamefivarednlmiaritu Suagdietosty
mslideyadiuyanaluniadiin uifinnadeuseinietisvesnaazgnlaudfn
msfudstoyanituniotiedshifianudssiiazgnlaufdndoly waznsidousie
dumesiinvesnunazlaonsie
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