COMMU/\?C “#W'
/V@/‘/’ Q()O("K

i
e

Q pring  R017/2012

T AT
S

pf’- Maham»'ﬂﬂ( HAWA

gg’ . Mahmmaa(
ﬁbu Ha sh A

¥ X %

Scanned by CamScanner



8y Mbhammad  Conm. fek |
Abv{ Hasla 7 S'MMW i

WLEC.(1) :

———

IP= Taternet Profocol.

Def. of Comm. Veb: o
o Accongement of Haddwore & stesse that alloess hsers to _exchmﬁfi_
mbormation . |
.+ A set of nocles  Hhat ave ,‘Afefconné’cﬁ"ﬁl to pecmit: € xchangt
of N ‘ﬁlmaﬂun.
L:%iiil NNV o ol —> {Ueh‘.wK — o fromspart—» S€sSion —+ P -
fasarkls s Aduwatoges porfect connecfivity L ce (l'abihl:j-

ﬁt‘?’alo’mfageg; Exﬁ%sf!/ﬁ 2\ Lloed w‘h'li?a.‘!'l'dm.

Coalor Naodes = VD Liks. |
L i -
. Shared [inkls —D Advantomes: Jow cost & Higher UHilization -
Fisedvaatases: security > celiability 5 wait your fuen

comm- viogkes &(di'{‘. :

reseatation -—*A,qah'mfim,f

oPdl'i\“’ "‘o FOI.ﬂ" /Ve

mend nfoiin

s Method s A chasion esonices” o . |
Kt switchin nj—-r £e. PSTN>POTI @ msy switching —sEx. spall ”’efa:wu

@ c ) 8. Emeiil gatonnys.
@ PK+ ,rw.thl'ﬂ'ﬂj — connichion a(iu!‘co( vs c:mnec‘fn'mlcsf. i
L’M S‘l )[fﬂ’fdfae‘!’)- . al 1

s 1 = Async. Troasfer Modle -
fohd £x. S ATM = Async ST
@ Uff‘hia\-’ CI(’f swf /‘-j SEE jﬂPLS E:'"/Muﬂ:,pfdfom’ laéfl g;.)f”Chlfg_ i
w Ot Sw'\“'ckta\si] J - \
saly owvelable option for  analeq 5 alsa corl(s for oligital-
7 s:DM\ Ehame[ is (Ucfml befereen Sre KO(B‘} f;f,g;m - Gqu,oJ-

. che can’tbe usedd by a{izfalamhj conversation .
Lch. con ke one TOM ar oae O .

Max. delay bor voice: Soomsec fmadttip-
Wiad mSeL rouaol f‘/l'po

Scanned by CamScanner



iafo smellec chua,

X MM% Y, Iioling ™9

geamentation® proess st

e nC bof /gfajffshra\ Multiplexiag o Siore &Fom‘“'t#l_
.MSjLPlG nse  (oncef higher utilization fhea ToA.

. Pt seibhhy:

et 1S SLU"/QJ'

h%nﬁ con go thimigh 2 differat poths: it
pedhs are ploT reserved (Mo Aialiny before ‘8"@ i) "
A4 has aitinl phese .

cornection onentedlsex: TCP. Connectinless 5€Xs UDP .

% Dialing: Temin\ nocles —p comm. nodes —» reserve poth.

% secsion(connection) pstablichment : ’f%%f\ @%WAG\: l inrbalization

Medes (Resef ).
. for PKTKMfﬁ !

Total _ Trans 4+ rop- + Queve .+ proc.
Time
Arstanceiem)

P T8 ey 2 o e Ayl B,

"

&dk&/&.’ T = #cp AJ 5
pafu’fa‘ﬂ‘e
X Vit aqu%

it s hjbﬂ'o( befwees ckt & pit S«/H‘C"\tgj_;
-c{i{;w__‘fgs (@MH{)\A s o&me baﬁfd’ Seno(:'/lj ffo»{fq‘c.

. olel
s Aduouait asje . fasiol ta provide QU-O8 => 9uarantee ?Aﬂ%\ i('gﬁj :?
ji#e/: lfau'a'a‘l'faﬂ in o{/dé‘lA Mex jitter

Disadvontayes: Expensive 8 reguires sfovinyshile info all across Fhe Motk
% Ui : |

[2]

Scanned by CamScanner



%Admfa{pg JQ clt sMhNaa:

+ Wi Tiwe dlelay o it dowsatt uhlize shoe &fovnsed (Wo guetiny Tine)

alse No Veed for ProcessingTime [Ny PUF headler)
« No overhead aclded to each pit(header) . |
. Mo con 9es fion sice extea taffic” bl clled befow enleriny the el |

% In Te e phone : Kt switching © we call LEAME
s Lowt - vowkers spuitches -

¥ AJUadifdﬂL‘S o# IDM{‘ Sw;‘f'cl‘l;'nﬁ .
. SJ'aﬂsh'Cal mu”a'pl&ﬁnj is more efficient ther TUM .
e Mo Meed for dialing stage before seackind fuffic -
N . TR 7 {1/C . ) :
; ﬁ:ceg);iﬁg éudf ;J:; :S:MI JWo aeed to store HetusorK-cside states (iléff gc';it )
. ronYers are much chesper & conswme: less proer comprred o L.LEXME . |
. Multide acers sharing lialC can :'nfcf/fm_‘e fheir plcts & thws wevinfain cont. comm. (onchMﬂg . 1
ese previons’ oolaatages for Doth PUf & Msg VS cif swif‘ckina. ‘E
== Mow advontunes oFf put vs Msy swifchfna % ' ;
t

pXi pore ffient thon “’:‘3,,%“3 o since infesmediate node doWoT waste time
* saikchiny wTitchi -

in stering &‘Fa(ulafo(fng whelemsi in 5€7 5 whidh reduces Time de{aﬂ especially t
Nt = Time delay of pRE 4 .

. Bit ecror Jaﬂr\j transmission o on PUt ,-a/_V'o‘ll the wka\; M.JUI R
Prabo»bi[ihj & a single bt eqwr l'ﬂv"f‘j>'P“’b“1’“"+‘ﬁ o1 & svAgie ol -”d& 4 My ;
10(' H‘fp]? Pd’H‘f 3y Some PKt con !Eﬂo{ ‘H“fdugh one PA'H’ (g\ O‘Hn.gf{'a‘l(-c ang Pal.

‘ :Jh:\a feduce congestion ,pravide (edmo{MCj&swwwb:hyJ

)35( f/\fﬂfnd : : | 1 
i sedeide” collection of Netuor Ks -
B ;t}c:.{%;’g; (;Lmupof!((:f waiversities K Jop =U.S Jepoctmeat o efonce

> PARPA = Aa"fmcea[ Research Preject Ajen%-“
feasons . @ Zuildling @ aivable Vetoorl & @ comect €o eypmg,‘we st T -
in 1646075 called (AfPANET)__P;mme{,

wHow mony pople nse infernet 2 9.2 billiow .

sordec of countries b uSine infemet + @ Al . (2 /Swpe @ latin Amedica ‘
ke (oribbeon. 3 |

Scanned by CamScanner



1(_ éExWhal(ly‘i‘."

1 frafr @) Mocth America (88.17)
Fartstel el vl FERRREE @ gwpe. Oﬁmsfralhm/m,% Y

¥ Tope b jfaw*’h b i(\’k@r’ﬂe

% Top language inthe infermet:
@ snlisk. @ Cinese. (@ Spasish- @ Ambic .

X. Compare befereen Tacdon & ﬁ"a’w

Poprlation pen efration
Tordon . Z.3 million. S0 /.
Kovtow. 2.2 million qu.3 7

e e e e e

¥ LeC(2) -
b, Prbocol s seb of rules specify ot of sy K opproprinie action for each rary.

- Sevvice scr.pf it viuns the profocol (Qg’gcuhs)

% Main lﬂycsfed medel =+ QST = Open Systers Taterconnection /zef‘crm.«f/!ao@{
I developed 4 : TSo = Intemalional Oepsization b stundidli 7oction
e
*(M‘P‘H to teanspord Cﬁeﬁmﬂ Pata 1 4o Vata link {F/MC'}.
Metwork_ to Mefesorl .o TR L phys. (ﬁftsfrem)
. SeNen |aj6(( Caifea( P/""O(a! 3"‘1"{-5' IDDU = me‘oa)! Da‘f'a‘ Mmf‘
s
’ i1 is a pu” ﬂﬂlﬁx
process -
A —
B—A -

i

Scanned by CamScanner



X033 lgjm : |

| “ |

0) Pkgsical Loyer: :

Pwctions . Medk. /Vermad.. o cocking /a‘fcw(M?' |
»clock synch.

|
@Q!”’ﬂ linl ,a:\j&f' o 1
povt of ¥ squblager called: MAC = Medinm Access Contral. |
—_-,.—;)[espansfblé ‘Fdr CW‘ffalh'/\fj occessS . i

B Netwsk (ajer:

5
: i

N Ik Fhe best path foc PK}-. ‘} ! |

 denls it gobal address assigament- | ‘

. Control QOL . |

e 5 i avchitectures foc deliver QIS Guacantees in the intesnet:
0) OHF cerv = iffecentin] Gingee  —p simpler /eore populas
Gy Inb. ser¥ = Integrded services. _, copplex Jposestul .

Ly RsvP = cesorvatign Profocal.

&) ~Taagort lager: r
] into smaller segmeafs -
N dles aLfVl'OaNj "9 irfo sm q
.u;:s ACKS = AcKnawlealge.Meﬂf'S. o, ,
‘ ' ol mbenin®) The trans. SCgmeals. |
. Res onsible for: (&ef’rammmul\ o N |
P | ;’Le—aerjc ouff-offora[cf IW#J’ ..

f)ULJ &M'l'ﬂ'( g\ Cd nﬁ&_f}iaﬂ (Mffo\.
@ Session \@6( :

s on Initiation Protecel - (foc Vo1P)
L. SIPE Session . a3 Toab: portof oz
= NE Tronsaction C"\{’ab:hhb! APpI:mfmn ol —+ ngnal{ng Syt s

onst handle setup massyement-
Functions’ .Sé‘;d_}:&;‘jﬂn@&mn pasvweters .

. ijf\’\eﬂ‘“(a'fl'ﬂw opuue/g ““‘4’5 (Jaﬂwal‘o@

Scanned by CamScanner




@ Precen fakion l ;
M‘.OﬂS'M aﬂa{.
- es 'FufMHl'dg B ASCII 2 Antiinn Shoadaid Gole for Sofs. Tatecchomsg

- . EBLDIC = pended &i ded Jecimenl
mos Encgp'hm &Cdmpftﬁfdw g’nie%an;t{j[ﬁolt. “
@ App\im’fr’an lgg‘:

Top of the Nefewsdd 5 Tx e Jffan_rfcf,%/cb b(btJSf‘ﬂj MoIP & ewmanil.
X e capsuledion ( Readecs) -

« L1 header: choeck synt. Tnfs = preamble . L2 header: Framing olelimitess s(RC.
+ L3 heaclel: gre TP addless, ed. addlvess, - headers sey- s ACK..
. LS header: secsion TV

R CP/IP ft}a&lé'. Sﬁd( = 9o’ OF /aj@/f

l‘ ‘ Sﬂr ] g X .
l ; :niﬂ(ﬁe!-. /'__’ 5 d wWdf

Lz  Mehwer K Interface . —* &5 A Link . f
Ly Y

, socols
w Aduvates 010 Jayered evchitectwre for 7 ‘ _
o Swpf? to dosign the MeboolK Since lomers com be designed  indepenclantly.

@ Cdmpa‘hb;‘i{'ﬂ )Dl“eh MJQ’&'JMg B Yol o‘fn'gnecl 79 vum oves Ethemel

then nged over WIFE-
@EM'M bo upgrae softease packages.

&) Possibivty of mattle irstanc 5 of alager vunavy@ the same Hme -

sslundardds & stasdortization
@ g1 - -———-—-PP"&SF'CM Lﬂﬂff

JFO0F
2. Jial—wp e clest I\\;Fy‘j\ S'DH ’:_53 Glﬁl?ﬂz—g

. .
@IEEE'”L%' . Elechrics Ensgincers - %
In stitnte na‘g (%%?%?%))&E BEMPIRCE ine ‘
ds aln:g}wgh (5£E€ 80245) |
Wi MAX ( JEEE 80216) t
Coquilive Recio (1EEE 802.27) 1
= ET: oo loger 38M. => Sptemel Engineecinsy TosH Force ;-.
. ' = ed ;
6 e m) & veptere vep) Rty (g

e ————

Scanned by CamScanner



3(( L,_EC (?) . . Mmore

Wiceless attennation.
& %?ir %Fibex:
Mace 0-FAW.6. .ﬁiﬂwgmqae SPH/SOVET .
eypensive .
& mace SW.

s Satellife: contoin Froasponders = recBive Signal fiam earth sh«ft':{n yompliFy it
& vetronsmit o ma’rhe/.c/‘ahbn- '

LEO — HJUUNGM e GEO —» Thiwed o sTamovgntL TV Broadcasting:
MEQD — 13000 KM Mo —+ GPS 5 Glon assylrallleos Uﬂff*%{:ﬁmm,
(hEO —s 36,000Mm- LE0— 7 cliwwm » G Jobalstar & Teled gcrc -

GPS = Global Positionng Systomn..
s Mebuorl plotection: : | - |

u,sr\/\c:) vpH = Synch 191'3375»’ Hierarthy ’/Ewdpe”.
SoNET = Syneh. Optical- NETWIRK .87

«FIAG: = Fibes LinK Aecyoss the Globe.

. . I = Aﬁ Fudo e..AJ'J'D\- . ‘1
[,,,pa/h in Middle East );ifm/\/;g:[“ﬂ AI;‘“’—]"LM{M}' dphm! Meteaor e

|

i

1,

%F f,i "Pbeﬂom.r - l-wa,./eleﬂl /ﬁ,éhq?‘ 10 65@[ /mlfelenjﬂ e 90 Gbps- l
: 2 j// v o —r 2~ s -———rﬁﬁkpj/// c => 20 G bps.

B e B b M B s |0Gbps /2 =D 30 Gbes-

X FALCON ¢
Jindial Llanach Cepacity: 50@5(’5' . MAX. design (opacity ) (.28 T'bps.

> Afcopnect q 0T bps-
MAREA 160 THPS-

%(’Clocl( CjﬂCl'\'- g

. simple & tnexpensive. - .
ﬁwjﬂzﬂbj;&:tnjinﬁ Ly shar} distoall Comm- > Loww duta afe is fESIE
e o sendl shorf buests (8-10bifs) - '
« Plesiochronows: Advemfages: oppesite to Asgnch - isadveatoges.

- il g, V5 Rp: fonPlek RRPSAVE . Ed

x Asyach. "

Scanned by CamScanner



= Se_lg-—stjnch Conigm

special bit ) cocles i done i Plestachronons wsin

-w(_\-gc,(,,‘,‘j Hea } C"Hffg clock nto e ith bl* l‘n'fcc?-
N ]guf‘ce(uV\S) @ H |'011 IQ\fq ﬁa’b&: use LL -

*’\ SB“CL\.- L} —ECIGCK A\Qx CiOCK R\M,jg'}‘w dey,wﬂéa“frdl{ed Aj Had‘nclocﬁc '

Ev.. YPDH /SoNET. :

|

Acvonbuges. High dafa vafe o nin. bufferne & Plexible /4ulﬁ}ofexm3,

oUSwW{hbcz \F/‘X?&’]Sllvﬂ.-

HLEC(H) 2 n
- = Jigifal Subseriber Line. |
x Infemet access feehnologics. pmot P‘P“'W'.gﬁr(mj = Fiber to the X -

« WikAX. .OLC = Poter Line Commuaitation- « Cable TV (CATV ) Nefuor K.
leased Lines. . Collulow.

o(bcmo( ' all?’fﬂfal_ (E'jerS: 4 . 7
-xﬂ.n:—l&:_ghu}” Pop?claffuﬂ Peneffaf.'an: 'A/a/‘ﬁﬂ Ar‘-e/rméf\ Euvapl. -

. Hichest Grroeotis: Fast-Asia . |
* Gl b%;;en( Sroadband subscribers bj S,«’cea( “J 25 -100 [ Mbes

% Top Braaalbmiél CounTries - @ China. & Ug @) Tapan - | l'
Globa! Fixed Broadbasd subscribers: (Fixed = it mobile ot cellulo / Nat cieles). |
e obe~ |

sl ENGEGAEE
O : : .

——

— - ———,
I

ffoao(.bMCL Tateme b aC‘CEs’S;'réch-. n:
. ARrica& EwOPe =7 Copper (7SLY-_ pgja ==> Fiber (FTT).
. AmesiCan = Cablﬁ.-
% The Lostest in Girowth - o
o [Km of coper == BW:")M' '
o ialwp Modems vs. XOSt Madems: o
-Aoluwfogaz Mo need. Faf n&JVMFmsfmdw\f&- Cvay ot (oS [-Q_B-,o)_

. Di'SAOlUM{—aacy: ; ﬁ Nover I?W . = a[ounsf(eam q.
(1) Lowes data e , Because-o © Lo | : 3?6-1?‘%1(;5.

(Mot Alesods o Tnfesnet Access- ' 56 Kops.
@ %u Ccm"! malkle e phone call § access Fhe Wﬁfﬂe'{ @.jhe samp .“M_c

» Mﬁ$+ polou.w ’PIXAOC

(FT'T‘H) ==Dﬂb€/ ko the l/laM(_.

Scanned by CamScanner



¥ in LB Anti-aliasng LPF + F5= QUNZ 5150 = UKHT.

e Tn Eurgpe:—» L.E.

« Ta fwrope: 5 M.E.

oy dew
Ex chawj(’_ !

TeP= Tafemet Sovice Previdsy

¥ ). — DPSLAM — Top

s in 08— Cenfral o fice

in .8t —» end of fice.

WTo (] aBfrce.

, Osiam= P81 Access Mulfiplexer

RADSL = Rete Adaplive DL -

 dlown s Heam (T§P — Ham(’;)

g upri"(eam (Hdm(_-——a-fSP) i

{
line . ik L
Nawme. shadovod Dovastesm  upshteom 2t g
ADSL ANST T 1413 Smbps.  IMbps AUS . |
aosLe  TTUTGIED  qgumbps  p5Mbes :
ADSL2+mM  TTU-TGMA25  guymbes  2.3Mbps
AnntX M
J’U $1 TTU-T6 .41  S5Mbps . 3Mbps
D812Vt  TTY-T(9393.2  ZoomMbpS (00 Mbps
G.fast I‘rb/—zg:g;;? £ 6105 P | |
PO o B0 o of ADSL2: 12MHZ530MHZ.
- Dousastteact = == iz 22miE 20 of WISL2 :f8-5 517.664 530 )MHZ.
ow - of Glast: 106 MHZ ¥ 212mpz
4 GFa st - J,‘g}‘MCC PB(de‘“"“ fo"’i‘f for future.
2100 My FITE Spp-1loo0 Mbps
{com 500 Mbps
2oom 200 Mbps
250 |60 Mbps
goom 100 MbpS.
' loce\ leep BW (~1-1MHZE)
91’ ; o ADQL OQV\O(eS
!éé}‘i\daw( (/lnnex A) wto ;‘AJEP- cl«a.wls oﬁ '—H/( HZ.
i} uge. DMTZ Iﬂ:mdﬁ
Tope.. |
IMT: © 0FIMA @)CeAmt (3) Adaptive (DDS P. :

Scanned by CamScanner



% Baud rafe afemlf ch. + Yogo sym [ cecC .

% Channels:
ch. 0 —rVoice calls (PUTS) . el (1-5) '—*jua-fa(bmgt.
» femain 266 chs 2) chs meu( 1%{ uf;]veam p(ML%

the rest _wwl fr dnonstream olafo. -
*x QAN in GQCL ch. + oo syrm/sec baudmte L max of 1‘35”‘1/;5»1.

XOSPin ADSL wsed fir: Create pfum s pefarm. ey comection
secho cancellafion X Eguelizatipn.

s ADSL2 A VDSL2 wse FOD 9 B-foust wre TV g & i
Lf.fymmeléfj yatios aF 90/,0 m()[’o /0/4(].

i FTTo(.P as Sociaf.eo[ with G!"FMJ’ 5 FT7Y ‘““oc’.ﬂ.‘h”_( “j'ﬂ" V[?J’LZ

dus fibution paint .
% e Tdp between FTTWEFTTH. 5 distance 200-200 m .

Negohbayhaocl -

CADSLY = DSIAM lacated @: SYm. MPF= Main Drstribation
SVISLZ = DSLAM ~ ot Tim. Fraume. .

% F TTN . (epper 23407 % FTTC: copper <809t

y FTTH Acchitectwres
vpsLy or Gfesk:
PoN £ Passive vptical Neko
‘ ' in Polt oo Cost™ o

es of pnmnsﬁ!#eﬂ n P o i, ol |

+ Adluoate) ers. @ flexille s
leaser  shated foc 3200 614
sy © W pares sHPY peeded © fhe Whemediote nade. (95570

(K used in FTTH 5fom FTTE

| p passive cplitters in PON: |
.)9\'9(,15&/&//‘}0‘?35 o ' | : : Shweg(. .
@§Wi’rg(falcfed by Mcxjphm) @ D
S}Mdﬂa&t : — (s cated i }_E .
¥ OLT & OP‘HC“J - line Terminal e g-w i 2

/(/efaM/K TU”;AM —

e e g

Scanned by CamScanner



KMein standals for pon:

M
M S}'MJW‘O‘ Sp)r‘? )l(’ah'a D.s Uy L“ﬂf—fz
| copacity capacity encapsulalin
TUT —
BfoN 7% sz 122 125 Ghys  b22Mbys.  ATM
. 7 ?
GipoN 17075 au 164 2.6 Ghy 1 BGks Lol
|
[0Gr Pow ITUT G987 ]:123 10 Ghs  2.5Ghx. EHeimel |
EPoN g2 g5, 132 )25 Gbss [ 26Ghys Beaet |
10 G-EPoN ;EEE 2023 av. | 164 lo  Gles  1-26Gkps.  Edhewned. |
Note - You Can #.-‘no( Ca,ﬂaci}j Ly eacht aser: ex. 125 Ges o Ho Mbps-
$2 '
¥ HFC= Hy(){ia( Fibex Coax . » Headend o oplicd\. ¢ mre= (‘aHé Madler
, » 2 et Termivation js}%
% Home CM = Cable Meder .
¥ (aax . BW: : . | |
Up shrecm = (5-40) MHE- Fa 2 (0-1OMBE o honns (550~ TE0MIE.

—v = (50-3)MHE. Tv = (100-550)MHE .

% DOCSIS: “Vata Over (able Service Taterface Specitications

| : EMHZ ch.- gMHZ ch

Nome ‘3_?‘9_4‘_4_”9! Ps 0.8 28 08 |

Dol T2 hwes®  Hobps  [Owbes (13-; S%,t *

DOCSIs 2.0 J.122 Yombss  sombps |z aal | ag |

PocS3Is 30 T-222 24oMbes 120 mbps X3 Lo |
pocsHF AT ek joeh | ©) |,

% EWAC “ad bond Witeles Aceess”
MAX. marfl PO/’M,M'

L I £ M/l'
-

L.‘}' ace  WiMAYL S8 :
| e 1§}

‘ . Reuse
S:fs’tg?ﬁ%f 5‘)’21’7'01/\-
_ Line o4 S | |
ris=t S- | SR L 1

et o e

¥

Scanned by CamScanner



Whpl' Vs LAVE locd A MNe buacK_ .
WMAK DMNAVzE Metropali foun Areen I/ ehuniC -

.ao(uanhaes Wis4x VS-Fiber:  We aeed |,

Visadvantoges wWiMAX vs. Fibes: Need Hi

Ay e gromndl

9k Awer &K very hisgh At under bad
s TEEE BoL.16 Standardls (Whix): weathes:

o JEEE B02.160-2002! 10 GHZ-60GHE- »Max ronge 50Km 5 6MHECHS.
- U2Mbps & 1oMbps Ly each ch.
Y.s s

. TEEE So2.06e-2006". No LOS @ PEGHB o Jower 3 SMHZ B each Ch-
pev ch. [jpl:‘n](/lﬂﬂunh'dl/( — 'Z}gMb/)I/?‘ﬂMb/)S. '

JEEE 302 06m-201\ . Lafa rate 100Mbps wobile & 1Gbps Frred -

. JEEE 802.16- 2012 Rollup o8 302.16) ,302.16] & 802.16 m

x MDU = Mulki-pawt Disteibatton  Umk.

X PLC shanolards
l1P-PLC

JEEE 1901+ Syppert beth HD-PUL
o Hdmcplu.ng_-

STU-T @.ha /G990 : - 16ibps-
—_—

¥ POH "

i EW(JPW fﬁmo[afa(' (A‘I{/d)

cortier  Multiplex.

Eo 1 ch. (Voice) o

El 30 speech + | framiny+1 signaling Ch’s.
£2 E, XY +Franming

E3 xH + “

EY EE-2 xU ¥ 7

£S5 x W+ 7

E
. U.g #Mo(.wrotzb“(//\-ivw)
Cartien Multiplex .

-TO 1.6"\ (Vdice-)'
T 24 x P froetfy
ri T x4 + #

T xd + 7

3
TY  Trxbt 4

Rt u

-

ﬂn‘}’ﬁ lz"(‘}t_@
]+ 5 MbPS

&EmMbps
H2Mbps

270Mbps -

MR level

+ High Uefinition, oled by Paaor Sonic -
HGMCP]VL‘j * Home P/ug Pewer line Allionce

E HmePlég lo ( 14Mbpy).

Home plag Ay [200‘Mbp f).

Honme _Pfug Ava ‘{I&b?‘!\l'?ﬂbﬂ)

})ah\ Rate /(/] X lg!:d
U Kbps —
2 mbps 1% leve)

2Mb(’5 2"“‘ Ve
=22 Mbp} rd
=140 mbps yth
Z560Mbps gtk

/4
7.

Pt level
274,

2h

£

Scanned by CamScanner



NSO Qe T

-Euq‘opea.n S‘l’aﬂclﬂfol'
optical castier ,ulu,lﬁéex Pata_cate .
STA-| Basic = 155 Mbps .
qTM-Y YXsTM-Y L xu
yTM-b Y x §TM-Y L xu
STM-6Y b 5z il Ly xu
STM-256 U x STM-64 Lo xu
> -0y Y x §TM-256 Lsxy
. U S stoadard
oplical es11e  Elehinl comer plalile ‘%‘fj‘fbp,.
oc-1 g T8-1 Busic
oC-3 9T9-3 % x 6! b x3 y
oc-12 oty -12 H X oC-3 Lf: y
5 ¢ - Y3 & T9-4d u X oc-12 L:xq
oc -142 grs-142 ux oc-43 -
oc-162 gTy-F63 y x oc-192 v
oc - 27 S78-3072 ¥ A oc-743

Sync.  Trampoit Module “lewel n
+ st (6.70%6.708,6.F0%)-
Transpett  Sigual -leveln -

% STM-n =
« SOH 1% an ITU-

« 8T8 2 PG
= optice\ (aariel - level n .

% 0C-n
H/SoNET vs POH: _ —
9%&” X High defa 14 tes K Flevible Mu/h/”extfgz |
o Telephosy > |
%Celllﬂ Jne. (Tech) st 0.8 whe |
56 a;ms Gorenl Pucket Raia Service (TomA) syKbps 27 Kbps-
2.
3G UMTE Universal Mobile Telecomm. System (comd) 38u Wbps 128 Kbps. |
HSPA  High Speed PKE Access (oFoMd) 7.2umbps 3 6Mbgs.

Re6 Ewled Hynspend Pi3 Access Relewsel (oPmd tIM)  yubbps 5.7 Mipp.

F56 HsPA

;g@ e L AR A L 7 SR TN SV
o LE Long Tedm Evdation (cFpmA+HIMO). l0oMbps  Spumbps. |
Yo LTE Advanced +  ~ o Adwanced () |G bps.  SooMbes- |
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Abbrmﬁﬁf ons

in Secondl /V[ﬂfﬁffﬂ! ,Dfo(/io{w( oS follows:

X A\ U\bbeViu+idﬂS
L?’nK Con”’fal.

. HOLC = Hb\r\-LwaL 004’&
PR B Poiot to Point Brotocol.

. FCR T Frome ChecK Sezﬂcw'(&-
- DLE = Data LinK Escape -

. CRC = (Cyelic Cedundongy CheclC.

_ shibuted  Jata Tnfor foce.
FOIT = Fibew Dishiture , MAV = Metropalitan Acen Wefesork.

. PAN = Porsonal Aren MeFesar K-
-UWE = Ultre Wrle fmg{

. LAN = local Area Network.
. WAN = Wide Area Mefwar K.

NFC = MNewr Field Communicatioms .
. YEC = 01‘3]*“‘ E;uifn/tmf Co-opeva 7Li’a/1 .

LLC = Log‘éca‘ Link Control- .
Csmh Jep = Cacrior Sense Mulhile Access coith Gollgsion  Letection .

JLBT = Listen Befor T2l
-CQA = Con'i'&ﬂhdn Qesoluh'tm A/jdfh"hm.

LAA = Locally Administeced  Adlolvess .

. NIC = NetworK Inter face Cﬂnf(o”&i’: :
.OUI = Organisstionally Unigut Tdeatifier.

: = Stort Of Frome.
Msvyo—; = //{A}(N Transfor Unit .

DI X = Medin - Yependent roterface Crossed
] /Vl —
A ppP = Tomlingen Horashima  Precooled .

. LOPC = low Densily (Pax@ ChecK .
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X LEC.5):

% PV of L3 = Packet.

' ﬂ,fiﬁn jo};“:ffy'fﬁlim s'l't;-ﬁ' A the &nd “ of each Frame- a
. h\jr_( L e | ‘ vy
. Extor chelling L sometimes cortection-

' AC) -
. Coordinate nccess: bo chawed  mediom (M )

v Rit-oriented VS-‘-@fc-Onw‘eol: |
- Ll PP -

L&. HplLC Protacol -

. poU L LL=> Fram€

% Job | (framing) -

® insert time gops of A/b\—'_l-mns i
EY. Afync. Te. 1N Rg-232. Z\H)\c,mc;f-.‘
« Adves f2C Cosiest Method - . | |
-Dr‘sadumf’ages: Low HliZation (BW a_lasfeof) “&(/nf.&/f‘aéle L. l“”j Aistanes.
S i, . v i st
.g&ﬁcjfwu:u%mc leagth [Byte Cumt. ;Muwfcje:Hsjh Uhlization .

sed mainky 10 Bfe-Orieated e Frame ST

6 (difficult bo recover affer fiame i)
2 Pe limiers .
B « . Ethernet.

¥ U‘Xéﬂ"{_‘" g;?;ﬂi%j%z%ff fame slip & easy bs recwes afler frame slip-
e A ey I ° " N '

s Hoped 5, RN AB g 2o 1 8 Xih.

MiEsion :ée(:'oolé betoeen frames.

@5 oddiess G,a‘ralj wh«'} FCS ] Flay
He.aolbf- ?ﬂj’aﬂi‘_\rﬂ‘r};lw. ‘

Scanned by CamScanner



5 it Shuffing:
" 2it - oviedted
95 0 CaMring in mid

=5 used Ale of o frame .

To prevent fla

: ffer five ones.
t: f?x.- a::(}ar: :tmm@ e@ ve,olacinj cuina) By (1) -

¥ gj’re Shnffinsy:

= te Ovi hvl- |
~ )g’f?ree(i{ct“ FLAG o DIE we cioat o Keep 5 justadd DLE before |t

so that R vemove . fhe aolo!@c[ DIE & lé,cp the one you r}eeof- /
Adusntase: difficutt to have frame Sltp 8 ey ko recwver; affer frame S f,o

-ﬂ.‘saoﬂ\fan‘l'aﬁe. : u.;inb alot of DLE = LOV‘Ufi!{'t'affdn —%LOW e?ﬁ'creng_-

¥ Jobl (£m.»r Defoctisn AK(‘o{(Pc‘f;dn) i

@ Pa{"g . adﬂt ,td(' 0 A’f#&f H’le mS l‘o l'no“fa"’t a/en Fa{,‘}j (&v“ #OFI,.’)
] .

or © atit oJo(#d‘F 1%8). - .pdv fage: Rmple-
- ,j( ,yf;q:l«"vmfajc: weaK defection gspecially

EX. o0 Asiny Pp(if'j: 1R8-232 - for a burst o fetrors -

2 CheclGsums : £ both  check swes of TR & Rx owe matched then Alo etwrs.

—P .f_
-odvonfage.. mere powecful thoa pacigy: k. 3
=> ¥
. che M swms nsed 11 —E: —r;c; k;ﬁuv =>L3

—@r CRC: > 6 zjﬁldemh'r‘\g 5 M3 (M) => MG 5 fﬂ";"ﬂﬂlefg j'?c ; )
u Advaatesyes  polgnemic . __»if remainder © (Mo exror)-
most Fawefﬂll oulf.,‘l'd g L. Msj CRC/G Lt-nF ,Udi’ (e'/fﬂf OCW)'

: D CRC con be l\v\ﬂ!ﬂl‘lﬁ‘h’d i‘n Hovdware MSinj Shhq’ (Egis}‘cf & XoR tjai’ES

nexoensSive - '
[«
'C/ZC .._,_-*)[{—Jl'}' . EX‘G: _[__OOI' = Xq*xl"rl
. cre (&dit) = '?6611 [—pﬂ,r feeo back -
Jere (S2-bif) =>86 , . Ynber of ones inG
. G = 5hit « Mumberof XS = Hsir 2T 4 ok .

(=looll —+ & XoR’s:

Guzlonl v T YOR'S:
G =toocl — 1 CxOR .
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Y1EC6):
. ,; |
W Types: |
s gJM . uildinn ov campus.  EX. Ethernel , T8 Tiken Riny »FrI
LAN® shegit 24553 A 7e£E %02\ WiFi-

- ' 16 WiMAX.
@ maw: cify of P"‘""F“‘@' - Ex. T 392 £ Wi -
S wan: large geogruphical anea (connfry o (satinent).  Ext. ‘fA‘TMJ\ F(mc (3 :y_

. @ PAN: siage rbm&fofnecf persanal Jawm Ex. Bluefocth sMNFC & UW5.

¥ LAN  Metworl Topolosyies : 3ns , Lty ;’2,‘,\0?'
=> each LAN ahlizes cingle High BW shaved mediuen (cable] 5 fowhich mony
(ompuh'/s oe aH’aqud, ({eJacég Cost & (ncrease uh‘/fgaﬁdn) 4

c ﬂ%’c”}' compultess take fums (awra"anr,) amono) 8ac‘taﬂt8(' t seyml #M!S on
e ared wedivn - Hoadlled 5Y _MAC sublwper- (14). _

o.EX. on 52""5 75(’6’*!3:1! TEM Taken Rirg_-

. Nete: SpH/SweT is cct switching A/OT LAV
e < ALoHA 2 NS

 Elherneh © W Bus. Tpolgg- > Jows: STor tepelegy:
Wit s populac: Sfar (infra structure ﬂadc) 5 Available - Bus (acl hac) .

Ehermet & ALOHA: ‘ G |
% ALOHA was the fist LAV created . . Ethernét inspiced by the ALIHA

Data fate o ALOHA when it das created : 9.6 Kbps sused shared cseless mgo‘lm-

. R dely wed LAN 5 it alse beins, expanded wlo MAN WAV

L, itis e
s Taventedt @ Xevox fals Alt Qeseaflcfndfﬂ‘g?;gfwnd_' (06C fnfé]&)lg{ax),

( 3 al
. Operation Rate: 10Mbps 5 was C Y
it use conxiel cable alled Eher 2> oviginally- - Jater versions used JTP

. hu,b — )ngS wd,"ﬂj'
codles with ] su;hkz—,—b Star TopolegYy - i

opi lan”.
. Another Version FAST. “Chemet => 100 Mbps & L@,ﬂ popile

} Ethemef CGnigE or ébE) == 1Gbps-
VE) = l0Gbps:
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THE
A S}Ma[afo(. m JEEE fr Ethomet 802.3 .

. Hng\xe( data ate MaS‘H‘j ufé op”/m ’ab&’
TLEE 8023 —+ 1008 /406 ethecnet  Fer optical fiber.
JEEE 802:3bs 200Gbps oves s‘mg/e moole fbef > H 0065:"5 ou&faphml pl!yﬂm! mal(u

TEEE 80230V —5 10 G-EPON -
x Ethemet ovee SYH (EoSpH or EoY) o Ethermet avc(.SOrVET

% Ethenet clamﬂw{wo@( Y Pﬂhxco
s Hub- achs Like Zew lnasth coaxial cable

* Ethemet mac pra}acol Knowdn as CSM/VCQ T x |'nf'é/flrmcjafl/':)ﬂc :.:‘7.5/115'
.IF a  collision s a’ffedeo( Then S}ahoﬂ S}'dP f/’&wrmnH’lﬂJ Jmﬂt.%(/a'/y_,
o Mate Wncl = CSMA/CJAVOIJMCQ ;
X J-anmmms Sjm( once o collision i< detected 22 to yg mﬂp(om!y choses ,_',,}-”m}-
* Veloy Caleslated from CIRA . N |
¥ CRC needl fn C§MA/C19 s San EYpanenhaI l?f'\cl(aff Aljam‘hm

we chasse K ﬁfw« the fd 3_%‘:21 (2 ‘1)? - & n_<1é ,
sta¥ion must waik Fdf Kx 512 bit time (onc bit time= —l; = Ia"?fetj_

X Time hCCﬂ(Co{ to Ae/’ecf ‘O Coll.s:an Mﬁ'@( S/‘me fo fTMSMJf‘
=>called Max. Collision 198+€c{7¢m Time = -2 c.

~ olisk
Z = Max. end to éna( PRaP. otﬁ/{'j S{:Sed
£00m 500:-4 600m boom adm X
in Ethed == Yax end-to-ead
i e I#———'-’—ﬂ 5'("" '—"_'———“ ~ PRoP. Tmt(_ =225 b;f' time..

()
g Min. Aome Lot in cHremet = 512biks = d‘/b"ﬁes
e e o = [50Bks 18Les (hedeTodle) = 1518 Byfes

wilax. Colision Detection Time =27 =2pR0p. = = 2025 = 450 Bt Tiee.

gMay. Collision &{ Cleacivsy of the chanae|. = QT+ TAM = Y50 +4 8 Mq; ,32 5:{'

~ia 2D

il

[RS N -
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yw::siuf,r-
> : Q _ persisTent -
X Tres of Frsistonce A’/Po e

» which "\/‘S(’Q, Joesn"f’ continng LB'Gf'ev‘t?r\j wntil the ckwmel is fo(k? /Um-.o@(sisfen{'.
=y (a-llne{ b waiks e Raadam au/vu:uumf‘mz ‘HMC A Hhen re-sense a#c'n-
aaaL: .
% Perbocmance Parameters vs. L | e ind 3 58 ik
in. Jo ol s !
® Woajhpu‘l'(g) . #‘o‘F ruCCiS:lFuLbz*S. sen _. Pef / f’?’ : :
4 D&/ﬂ:j(l?): Tiwme Peciod needed B the frame b veach iFs ded succe::ﬂdy.
(we calalate usualy Avetse Deley:). |

i 7 . opol 11 y p( b {'faFfl‘C wlu'ch o-fﬁ'l/(_{ahf'-
@ 1k lization(v): s;f ? eﬂ;ﬁﬂ;ﬁ ihf Ehffgds:éff’“se g - whi

N o of Tofal fumes Seat by the SIT
Q. Frwe Dip Pobellty (03: popection oL 00 Ty e st

K Load E L = G =Total Attempts. -

sent M Frames x for o(elwo{_ find deldp 1 o el e, 3 - -
"rce -2 ftames el = PROP+TRANS + QUEVE +PROC. |
G i ) find owerase)
== p=% —Fen add fhem -.—/V- (fin '
#We need S?) ‘(,Lq;raa'/.‘ UtsDds F$- of of U‘&
£ Pl => pub of collision J, Oood  Bad  Bad.
X ﬁ;rouﬁkpu{' for  ALOHA K CIMA -
By : ) -0l -persistent Cm,j\-l.mpersa‘s’rewf o
L9 ,-_-:--_ Senmm B e s v
7 ~Lehsishat cq 4
o0-F4-—--
i
S =26/
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* 13(Jicallj Comm unicalions ivslve = one souate ?\ one destination .
<= MAC Addresses alow a Same to reach ifs destination.

¥ Elhemet yres 43 it = 6 Bytes MAC addvess // Phy. adelress / Holeioee addlres,

> Jﬂl‘(&e’s"
%J?‘Qs )ﬁﬂh&md' ﬂAC a _ s (ga‘aff'c Address) ;
L____>U Cas{‘ e alsh L G!Ol?&tl AJ.GL{ s ‘ ) ”LAA/
A ess L.—-’ Laa' /’au(ﬁss (Conﬁ'jwufaHe dﬂwzgs _
-—-—'Mﬂ HI‘CQS'['” Glfa;‘P ,
Adolres .
L Bfo‘éx'olgbts‘{' AO{OL(&SS :
, AWCSS‘
+ Grraep Address

. Lap of dhe Jest. acldress 'é; {.
. Usedl when ane source sends one Famt that needs bo be read bg maltiple Aest.

. Rroadcast aeé((ess . FF-fF-FF-FF-FF-FF ¢
- Multicast acél(ags: 0‘”‘“ addreses with L¥Bof 1- |

% Unicast Adelress:
, 1ag o £ the olest address is 0. MAC  Adolress
6 Bytes
# B T . Mg !’ 53 f’CS
x Mate: MAC  has to be (/nizue_ [ocalf; v % (;:31;_; . 'chg SPP»C?\E"CJ

l' -H\Q,MS}'SI‘B}-:
. n ° 19 Y ¢
¥ How MMJ j’“"“' wnicast MACoddvesses Awilable? [8 57 56 b5 b4 53 &2 bl |

icast)
246 Acesses. AL ot _ Egib(g?ﬁgfmsﬂ)
it L | o(gebally Unigue
’ U1 enforced -
. ! ¥ ..
K Rules of reading Hnmes ; > lscally i
o e wgper lojer it DA egual to: ‘
ses e fame uy? )
: k;A:i (af(ac{j;“ ‘Mulh'md' ﬂa{A/CSS afamul"l'casf'jf“‘p fo which the station befadfj'i-
o [Sfoad(as : .

 Golobal wricast addhess of e wrd ahen LAA isat seup.
. LA weicast addinss o the card hem LAA is setup-
A:tj addess if e carl is¥promiscuous mode..

[£]

e e
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b ( Type T vs. TEEE 8023)
-Xf‘n-xe(nbl Headers &\ Frome e e +0 '““ — (3 headers.

. “600 o
&jfe.s. T 1 & £ 2 s C'QC
reantle | 5. 94 | sp | e | 9ot | Pod |
i Y it
5 et e
| . ) = 4
S 80214;(».«} i the same as T9pe I )us’r replace “gpe” with  length”.

X [hta nees staks @ - A ﬂa‘f‘a -711:’;%“i 2L3 a(aEJl

% Pad  never reaches H6.
) il NoT type (1500 2 bytes LLC hendar
Ex. Lc"f”" o D bobh pe (€ )—1—.: 0 Eji'e: L? PVU

LLC ‘ ;
£x. lewath = 1500 <7+ D05 2 ppu. =T T TFEE 802°5.
TPV Y.

. A

¥ Sof: one Byle with ‘ﬂﬂ-& bf’ paffc(n 101010:1%, i

pining it PATTED B

¥ preamble: -’,‘-—Bji'csqp each ?fc com boining b . f:&u l;gu \
A i lexing £ Jlecicke  «hese to :enal J adec

L3 L2 “ LLC _>£ alguuHIP

Ex. Le.«g*h "dSOaL = 2011'8 oleaMal =5 '@pc )

i’

MTU /5ao @fes.
M;,‘{_, = (492 Bj/'cs. o
: al T
_,TM[:—LL => All tqpe valnes o aﬁpcl,, 1604 Lecim
o 800 ’
3 AA- AA-02

(de fined in 82 z) —E i
o SE il 5. B Eghss ; %FZ
x CfRC: 32-bit efror a(efccfmn

A e i R
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XLEC.9):

%E%efnd Hub
sl eennpeters NI |
« Lol LA¥ee, shor Topalogj (Phj ')T:,o_dlajﬂ)
Tepole gy (Lojical %pdforj'j).
T 148

5 connecter
,Rut . Behave 4 Bus

— Bttt

' 100 Qusc - TX- -
MLT-3 =2 = =T, Kaseband:
JooMbps.
0 Base~ TX ql1000325e-T.

% Manchester = 10 Base -

% Twisted poar jodase- T 10
x Fiber optics: wBuse-F >0 Base-FX 5 1000Ba5¢ L X.

‘Fﬁ% Wl‘i’“l""-o Closet: => single macle fibers - | 50/125 Hm ém?.
Eamﬂgﬂ /\ Plne = rulti-mede #bm<: 50,/125 flm OM?

G'rej = .[wisfcd./)airs.

* Eaclh pachine conmected to e hub Bwmgh: UTP or optical Lher

< Hub a&)es Vot bul%( l.ﬂfoﬂl'l"\j 'FM&S _-J;‘\TILPGOI I'Fa (/G’fdje ;ﬂ‘fﬂf dn one o
e hub refronsmits dhe same voltage on all other port -
= H:nce the hub acts Like . Zero-leagth shared Bus-
. i Bus. _ phags 2, f ol
i e —1:(?5:‘(«"- Rugie o So oy K HS T Bus. ) |
¢ Hub —* old name Repeates: - sevikeh —sold rame gﬁ'o(aq_

v 1s

, Tihem
, Hub zrepeafer = fegmefafar = L1 device #sankch.

R lenjlh (aablc fW) be foeen Hub & PC: 100 m (a‘uc 4o ﬂm‘rc&(AH-)‘

¥ Max.
fueen oy 2 s 2.5Km, when Pher wsed foe longer ruas.

%Max- ﬂ,g} 35 .
»\/(A)N\e 5w§*‘cheo( (H@b.-bagd) E'{hefﬁ{ Limitor Fiong®
ey ﬁwsm‘sﬁcm ((olliss'ans) = s‘h/“{ bj bytﬁceff- |

@)‘MC Pml"(o’ Canﬂ'a@/ah'dns.

@ 91}'\3]& s?lrmﬁﬂt cansr'&/ah’m;.

@ Hem/_j Lﬂaal a#cc[': #'/mgh’ou'f.
@ graaalcmf' sfams afe P"“‘HQ.

0, Half Jﬂf’,
— salved by fiber-

3]
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X “flre eAvemet seikch

shoh bu#&( FfM’"f ; '
. w;swi 'f‘ncs'ﬁa':-?e on High speed backplane (swvitehiny fabric) -

a  cellision aLJMaM-

o to the A 'Hn/aujh ‘2.-‘-,0aijrs P

4 ceceives on one oF ks ports inko ‘i}s memory (RAM)

e £ach {w{{‘ has its ow

' {zu'f}fa(..-wl.ff’ (l{‘-’ffeﬁ) ;
. Same,hmes seitch connecfe F ' | . .

o ‘)cﬂll —JM,D[D(;_ _ . .
X full duplex luaMbps. = 200Mbps LinK speed josheaol of 100 MLpS -
o Aiflecent

- quiteh used Fo coanect AN Jegmwh of :'nfa(ﬁxCF " between
kechnologies 5 ex. ethemet & WiFi. _'

. Bridge = Cuibch = L 2 Dedice  # hub 4 Louter

. 5w\+cl'\ sph'fs colli sion olaMa.M .

Cost 14 lo..‘)—-&/lol switche s 04-100%
 (of o&MerM’wt 5 3005-;aoo$
-4 H%k—e«o{ i, b003 - 60000$
: ’ et 2t ed1es
ccrq Catalyst 3500 sEnES HPE Tinp B (EX 3
o C\:fO //35 &S00 7 jHuaiJ el AY‘:'S‘f‘a ;
¥ LeC (9)

@ S“el'ﬁ"’eﬂ(ﬂl (QMKMdg .-l gM,”'n?}
@ SPWm'ﬂj:’?ec Dritocol [STEY =¥ TEEE 802-1D
G) Virtnal LAV (vean) — IE6E Bo2:1E

o Flooding ' wh fame  arrives ot 4‘Fafu}”'cll4| s the swifch forwards
F{"—"’i’é Lﬁ }r:.::c le atr@u;h:rf(bw'fs.[l?%f i# cdastes (esoudces).

xEthesnel S'w.”’clﬂ. Fe CAWES

—Ha,e gwi"'fCh Jaegn"f' has o ﬂAC a.a'iM'GSs‘ 9 Arl CkCe{)Hdﬂ i ¢
- 3f dhese i 5 confroller ia the switch ;'H\cn Hhis controller ewill hat MAC address.

Ff“”“"’u“ﬂ:m suitech forusnacdls he fame 4o only one P""{-.“’lﬂeﬁ‘ the ML s conaeded.
. Fo :jl_.,a ' M.{-@a:_ reduccf o pK#s processed by each ;u,-}.cl,, povt & énhadtes Bt

Zﬂ Sel - leanéng [Bacl(uafal—/eaminj)yuikhes:
- : ddress of each Ml
x Prablem:. Ho¥ s switch Know the MAC a R
By Table Lookup 3 MAC addvesses comected o each o the switch 'parfs.

’._.p ﬁML canfM“‘f/‘vj ;Ef/w" prone ,MWM .sl"d-'cm Ffrm ane LA '{-,, ancher fr?m'res
mmin tanance of fhe dables. B R

[

% The port «A’
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. L mes featwre aveids Loops:
Bj TS 1;,\ :5,\::{,,& 3:4 ﬂlmjs Wove & path.

{
1

VZAN : ' : !
. e efaek LAN® ' : - veol b ol |
e come  biood cast dowain  cover all the hocts 5 chen I‘"*_ ‘H: Scf'f;eu E‘ea J”“iif st

(eotts Hat same Wost Eraasmitting a boadcast of ifodn 5
o\ \nroad(asis snows ool into abrouo{ad/'S oM.

VAN iselate broad.cost demains 5By s plithing an Sthernet

coitch into wultiple sivtual switches. :
= .-_.‘/\n'\c\/\ (WCES ou@(a“ t‘(ﬂﬁcfc_ ,g\\/a O‘OLS bfaaa/Can Ifb{r“ls g
Simprove secudify by isalating baffic A smproves  privacd:,

% All done bj Software - ' |
% No infer- VLAY traffic oa the sevitch wless foMfU(LS cECUIC&) 'S ""W’Vﬂﬂ(-

VLAN membecship:

= u\ﬁnc)

K. Aﬁ’fﬂ“‘hes te assN

e VAN |
gttflbﬂ port on & switch ko o VAW, antomatically the oLevice

assame e VLAV of the’ port-
Djmm'c VLANS®
Crented iamgh fhuare package (VLA Madogement Policy S esven)
here the adwinistrafor assigns VLAN dynamically bosed on

iaformation Like somce MAC addyess _J‘F‘H\e oevice  conpected

4o the porf oY Asemame ased ko log onto Hhat dlevice .
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