OY LW detadi J) S5 ue

Digital Subscriber Line

@hLaY ala Adee (e Jad (ulmill 35050801 ol sl o]
al aaladl oS3 Liais Toal Jle aaym of Adle dayo cld
Nl

il @l i calS elaildd) il iy colinadl Jag
el il Cailgl) Il (o Lo ste 3525 B Jics Lo g 453
@ld B pad) ALIVL @YY oo gl Il B Bagan Ay
Al LgalSs e 3ol Coadiilly g paill agaome culilS)

Ju @l gan) HeSb A58 @Sl alasldll Bl LBy
fagan Lot (Lol LysSla wul Lasle 3llayy Lol 3.8 eY)
oo Aead)ll Auall aluzial ey HDSL mol dde el
2 Feey oYLl J5 o Apelmill I e o o) al il
AL colais

2l lagaa’ N Buladl G2 conbinly sdag Abeal] g
> Les tlajland cunakll Lealily Lolelazinl i3S gy
NPSUINA BPSE FEN (RER WA |

- 96 -



OYLad W) detadi I S

Sy LeaasT ooyl omsd M5 (e 3iaill oda Jealy
9f Lasell AUl Akl o ,a N1y cailel (S, @udll 3

H

Losorat ausiid 2elai¥l oia ¢ dsls 304 B nadga T om
5,Lad dadas Iued) Antlas asiicd AlelSie 5o Leadie
- Lglaat Software zali 19

Busle 2ol clsiae oly @llal 2l sla b ki
oia B Laseiaall A g SIYI H519all 3508 ()T sa LAY (S
G2 Aed)ll LA dahill bl aed oT 3asu daa
sl 5T (3, LaM Al e Guloeill Loy Sl Cosaall gl
T yaticnn Giomy oaaidll 108y cdugdd cpa Guloedl] dun,d W 3l
Cogylall Huiw Losie Lalgios yumi of Alayll 3,LaY1 ls 12
Ll p g Cabisey of 3]

Jlayl b il ¥l G Aulie 30300 ola aaly
35\5kly sl Jalse Lo dady (4B ydte bl ga ) JLai¥l cilans
ikl IS i ,Bsu Coaniiol By 3,35 Jalse B3sdlg AU
eyl Adle B Il cilanidl Gams 3 oy oSl claialls
LS ST a5 et Lastie Ay Cranieieal| )

Ldle Bluall oIS Legd (4583 il deazill oladdl o i g
Lol el e juw LolSdy Ll pshaiy Jlaw! sy
L) Aailgdl lSadl juglad ols AalniV olg) daias cilgs

- 97 -



OY LW detadi J) S5 ue

Zhmen By dl GBIV alusialy sapastl cleasd! cilagny
Sy bt 4y Wb Y T:éﬁ
DSL Oiledse yglal

Aaladl adsll 33ea Aoy o Aalauill 3L31 (e o2 b
56 LI 1.2 (e a5kl ey syl illy ccsguall 3,301 sl
2 835 by e ¥ depudl Lo llall Baky) (ST dlifeqslS
el faa

64 dc e ISDN Ziad ll dogladdly i caleaddl ola
Ao saaiall Lelai¥I Jol oy HDSL dabail ygls & 2l/asls
Cralad¥l b Ao sl Alileie Apady Asss e aiiady DSL 2
(Ulziadly Jlay 1)
DSL Aeds ol

i Cailgll culS 5 (1 (e Sale add Aea (e Bylie o
Al Lalae W1 Cailgll S Lagd

@33yl sl e Labises (3,3 e DSL clans i
S ¥l 33a oL 4 e clal (e 3400-300) (sl
gl Ludilell Reusll Cailedl Wl alaiial GISaYL Jam
DSL eus 1) dalsYL duslae !

- 98 -



OYLad W) detadi I S

DSL Aeds ¢190i
sle 2 ADSL i alileie ,ua DSL deas oySil © ADSL
Loslasell 2zl oda aluiicl s Goylall e U1 o 1993
Jass 0 Ble ey 3] (o JLL Bacane gd il
2035 ¥ 51 de yeus Upload 3l ] Loy ¥ Libheslive 8 )

casly oaila dad O3 (ye 25l sLS 800 e

Craat) 30mS Aleadill 3aowil] @leiill Ayl ol aby
Jome Cropnd onisl Gle cdisd aby ADSL delail b clilull
&5El ity QAM Laliydl (glall crasail] s Loa doal
Jlans] Llie o Genlial lead 33085 CAP Jala Sy 555kl
plasicl B bl dgyey JBT agdaly Fudad 301Sk]y Jundi
@33, Gl

S5y Bzl olgr Jalall assll Jeuys ADSL s s
3ira oS 4 Blai oya Lgie S dedd (256) Lilell 3Sed
amll (e 1 leail] i cleaill ol 3 dall a3sll s
cleaill oa 2 Jlay¥l 3529 Jlaay] 2 5l paieal

Jsbo go Zewalinll JL¥) Fejn 3aod Auleall ola il
Gtas il yaliass 3500 Gledill (aloy ealmill SO 33gag
Ayl Al ol clasitl of (Blie el eadl ol L)
el SO Il s ) il

- 99 _



OY LW detadi J) S5 ue

fewlise 15 A yuw and g2 ALl ADSL S ST Lo
el Lale 3llasg Loy 350 fea 51S 384 5 JLiiusl 2l
Al ol Sl e 30V sl L) Caugs Gllite
Juosll Glawuy ailgll dasdl Joloy bl J5 de e j5lug
sl L Aeneiad | Guloeitl 33 eulonil]

ol 589 yie sLE 55 1| Jund dlws ADSL Lite dans 343
Jsbs aie VT cdlas Lgils ey 3891 claasdl Lel Ladls ,algn ¥
- yia 5S35 e Ll

Loshasl Job 3ol Aeudll colamll (e alisiul L
o Capacitance dawd! Julaid Coil alll aluseicl Jie duaslgl)
Szl g ABLAN 55a¥l (e g2 ailell dasdl Sl

EEITAY

kgl
bl saclall Aoyl
) Saaaill daslosslt

Unslgll Aol
3ol dasleusl

33,4l
ADSL 405 (o8 doanriad | 4022,8 | S duomy dalades (1-14) Jscad

S B Lailgl daslly

- 100 -



OYLad W) detadi I S

DSL Zeus o il coshea¥l 2 ola anieiosy : SDSL

oo by Wil pusiasy eliadll cratio 3 LaylSal wie

ait HDSL Aalail 5 cnog) cpe Yot Agamll ailgll I3l
Iy Jlo M 3bileaie ebily Ja) Leus

30 o &ol feglise 23 Ao, Lils 2amll oda aadig
HDSL Zalaii dlacalsy o Ll dacdl Caacn oy Laila Uas
TR U]

o2 Lola s Ll alse V1 IO @05y e Jilgl saidl
Al ) Caliad B calend alaeicl s gl Zeadill Joull
bl s 3yl jgeadl Jlay] Zeas @leadl ola (e
el A0S ey (raizll Jas Les Video on demand
Bogasd! ebdbaill Al Ae y 38T Lelasd ADSL 2

iyl A ol o ag VDSL .55 Lef :VDSL s
Lo al/calie 60 - 13 A yus Sl @i Loy DSL alile (e
eyl 4y Sleaall s J5¥1 1 ple 55 ligh Sl 3 Apaailly
L3 Sl S5l ddtly Lol 2olieabie 3.2 - 16 o 7ol
Lesd (58T Aalizen culllaia LI 0T 57 LajSpe o dayy ulee ()
LY eyt glone Jloos¥l ey

La STy 0¥ s DSL @l &sasi oo VDSL 2ud aad
Il Sl cilegaal o 354ll peamion LT pB505 A

- 101 -



OY LW detadi J) S5 ue

LIS Boraiall B! colSeidl ps Lucalonidl I e 3uatall
Y il gieadl SB Sl & sl ALY e

lSs lgh 2 VDSL 40a5 e sustiall axghl 8 3ga T anseiod
C el Gle onSynadl pBlge LBy A padl BLIVL JLasyl

Algl elewall o Gpadl GLIYI waed WUl Lad
Al cOLISIN alaseiol (e Al mdsill GALS ) 438,40
JAe | Al Aady ¥ laas! Ld duslae W Al

A e ey Jlsil uleas VDSL 2 4 of Ll oS
Aaliwe o opweoloed (nSha yue e 300 Asliws 3305 / culizs 60
3B coligs 13 e sl S 2 o 58T Ugude

Hel3Yl el Jie el Lay3l DSL e glews (a9
59 335 5LS 1000250 (33,101 Sl adieiedd LgisSI clizg AM
MR Ry U Y FUR AR
SN OLeG Awdlie

lgauai dwidlia wilans a¥laiVl alaas @lS, 8 dalgiy

Jie 3T Sl auiad Soyaly bigysl o2 Jasd )T @lS,a

RIS el i gT WLL ddnd | 2L dalanl o7 sy d| CaLIY
c A d) LIV alasial LalSed jslat Al g alill

oa )t Gle edas uuus IS8 allia (s ) el

dud> olaay ‘:L,\_'i'u.uy m..)-"s“ﬁ 2\__93)3;‘2” Jadl fpa couall gﬂ

-102 -



OYLad W) detadi I S

oYLai¥l i (Local Multipoint Distribution System) LMDS  fie
dailgll YLyl aileus @lS,d Jasms Les LSLL & pa |
VDSL auay puelas b dGastl dealill Lle 3,003 02
W LW OIS A0 it @l

ST alaial ) oYLas¥! olSiad Eyasdl gelatl] 4xs
COLISI) AAIST ¢l clgin abud Buad clldg &y puadl CBLIM
lSs (olasily ddle Gulmidl jlawd plas)) A Lpclad]
LaDg aien’ AT (olazily cdlall 3oLy A &y peadl BLIY
el 8 dais ) slse e salaie] A izl 3!

Ll Jlat¥l oIS okl 9o — @all gay — AV ol
VLY SlSE cominl ads VLAY Aoyt 3uul 3l ds L
Comniy ol (e Uil dad iguall JLat¥l clead: auis 3l
A Lol a3 A e,y cleus Lgiay wliledl oilans il i |

3 5,S0e Aliws Lgad ST @ila )

OShedl ) auaildl lSddl Jidtie o (g piSI) aziay Ui
iy s Guasd oS oShanell & yadl CALIVT s B e
Alalal) dylall Belad¥l 3aISH (ndnt ST @l gicadl e sae Sl
-l i (S g A pad| BLIVL ¥ LVl clSid pa
DR | [ o S N (A
- 103 -



OY LW datadi (J) S5 ue

Slaad w1 @l il and casdl el S| g sl i s
ULl Lead @i Alarwy @las alaeiel I @¥lasy|
ehyaddl das st ol sda ey (nSndell 5,08 Aoy
-Digital Subscriber Line <3 !
DSL OLa@s Olaf i

Asynchronous sa Lelaseicl s Le sud DSL bzl ol ST
Beclio Lais oy (Bl jub a3yl pnall das T DSL
sl 330 Gle aeiall e Y] ASud ma lalaziny Ll
oy P Juwtg Hypertex Markup Language HTML dcndt
Video Streaming aS,=%s 50 plolia (L33 o7 b9 Download
Lo S5 5 1 ASads el padinie Uiy Jotmasy oyl olaily
SADSL Zeus Leuais ¥ il (6,591 oldlail o

ADSL p356 551 asi (2-14) Jsad!

-104 -



OYLad W) detadi I S ue

Sl Ay e YL A @uES B Jied oldlail) ols Jof
Ao gill s 3yl iluaca 3l 1Sl cyalad) o Ablaie de o
.Home Office a3l calsal! of

Jealid) @l piie ) @lalazia¥ (e sae Wl zlisy Lein
o2 orlalally y il de Ll @uacatll Jloms 8 crlalad) fin 300
Ogemian ) Grwaiglly (Sigaialidl jsailly sMe ¥l Jles
Ot o ¢ cin Ll g CAD calonIls Laiea¥Us el sl oo
o2 Aty alidee Gy (i) LYy ABee ol delaily
.Video Conferencing 3 yguall cuf ya35ll g 450 3blia

583 1 bl i) Lol o] el eiead Al |0
o Ll e ey il WLl ] 2 lell Lgislo o
G Sl aia) asd Clball s isopalil] el s 36
A5 il g Iy Sl hgale Luyd Lot LISy Halsm
b ¢ 0331 33Ty el 33eaT ge zledi¥ ) Ll 2
339309 DVD 2ady Jummead 3392 L 33950 sl 339 T oo
Ogralidl 33gaT T Leyyg Universal Seriad Port USB Jaies
3393 cul Brgal M (e Baualie dailig 33T I Sl
Jued! Cenalis alel sl o2 A g3alill jgall (o ye pral o
Very High Speed Digital) e3 ,illy DSL il (e dpidl
. Subscriber Line) VDSL
- 105 -



OY LW detadi J) S5 ue

VDSL Zeus @il o Leils Colgll culS i 2al e Lel
Sy Ll Sigralll el lSpd we Ludlill Jal (s
J3YI e 305 [ calise 10 LI Gl b glisds g yalill S
el Gudee!

o il wale) ) il wlSds glisd Gl Gl
Blolill Zeus 2udilgl SISl cLad] b Lpaiiad SUI ol
Al

Jsb Juas il oS idell lgasad Sas ADSL Zauid
(8) i peiSlne I (3S511 ailell il o Cilgll ST
el Lgaiy U1 G laes Ghais Gl ooy ool ieslS
25 bl b Lgaul dagdanill sy aiey &3S0 Lalgll
ST Jsb i Y oy LISl quad ailgll GlS,d (e i
c sl (5) J puil! e aila das

aailel! ISl Juali sale] Ll zliss 60 VDSL Zaus Lo
> Optical Network Units (ONU) & ,my 808 cilusy pog
Aol il 1LY, 2Ll ALl (oS Ayling Lol dalaes o315
A pre Lgaad (Sa Gl Ae el 751 )09 AiSan Abliws il
G e yiaslS 15 daled 20l / culice 145 o VDSL
e JBT el dasdl Jsbo oIS 13) 200/ colise 58 5 A=l
. y1e 300

- 106 -



OYLad W) detadi I S

VDSL dects Litje
Ja3 o deedt Al il ALY 7oy aluil 3018k aas
VDSL daax Lyl e @al e VDSL 9 ISDN a3 31 cailgll ians

plasioal Lgalazinl sie @ity G ADSL 2oud (e Sl e
.Analog Line gsle caila das

CLIYI Lede 9o Ll 2 VDSL du culelaseina¥l @al usi
Aoy g ASi| (e oloils L0 fenleia 50 e s g Gaming Café
Fat Lol LeT Up Stream aSeead! 3] Jlee b 400 feolzie 26
30l feolise B0 e yuw cunnd add dusiadl LS 5 VDSL
LA A olaily 300 feline 12 e yayg ASLAIN (e olnily

pagw Bygarl i (3-14) Jsad)
.VDSL

- 107 -



OY LW detadi J) S5 ue

38,201 ) 2oL NTT 38,8 Leadl acd cile g e (yass (e
el Bann 55 Il e Gansd 3 (Gl el AL
AN (pe (g 22000 ale i cuilel g gyie oay Video 3S il
il e P (Ses Oyl 18 ) i punl CBLIY Sl ]
LI oka ey azh  ully il Lga ke B 38,801 O g
ale Blgh — 2000 ale cra 5kl IO (Siue adla 6 ) & puad|

. 2007

Loud Lgapad aue a3 cilS Bgad) Gl oISy s (s

2 O8I Lgie pui Ul @alall 3 ATM Leas 55153 aney VDSL

aial IVDSL Laas @auiil 32511 e 05008 14318 1ad LSy oL
ATM Ledaif e 333 J8Y1 9 de o SV Ethernet 33

sl bW ol (e 38T Ll 8 HLaay¥L VDSL deus ol

Ol G OISl s Aals A Iy Gl cpallall as T g5y

LY D e Al 201 2818 S gy 5l Ll 2 ol

cre 90% Jazes Los 3Sall ol ylaadly (Slowall Tenaell 3, iinll

3% 1289 63S,11 @il (o e 3500 3000~ sas (sle opSyaill
VDSL 3 ADSL e sus (yeis oISl alans JLssf Sl

Feand 3as gl jushailly Aeniodl yulall coaged LS
Sids LS ADSL eand dgilie 245 @by Lglas 3 VDSL
T L JBT prsatd (aie s LgualSs
- 108 -



OYLad W) detadi I S

SLYsI b Lalasil 3 celas VDSL deas dalgy
SIS ) S @iy g palil] S ulSd p L Tydad et
Shbliell 4l daus Lgils clIAI VDSL deust dialia calonsd
L serall] oS @l Lgleds ¥ I

Slaleadl 39> oz VDSL2 La5aelysugas daus cliay
ADSL2+ 235 al a3l i s llia o7 LS VDSL deasd
Jstas alomill Dol ()58 Bl o A0/ coligs 24 1155 de e
. yis 300 ya 3T
DSL deds pusi oS

23S M 2udilgl! el dayy e Basd| Cailgll clSid s
Jsd! 2 SDH Synchronous Digital Hierarchy a.ua5 JMa (ye
Synchronous o7 YLt Jaadl sli¥l jolee andins Sl
NSy usd) LY ol o? Optical Network (SONET)

danzioad! ealaad! [iST Ll SONET of SDH dataif by

e 3313 LT LeS Reliability dugan 4 padl ALV wlSa 2

10 I Leud das It elacs Juaty ¥ Liat¥| ciloass (o 93 (5T S0
e

028 Ja Leo 5,31 el g o Sl oSl o glaty
A Loml 3S1, @8 g SO Al LS ) i el
23S ALl
- 109 -



OY LW detadi J) S5 ue

o el Lgwd) Lalgdl @LY alusiul sile @
Juaall g ADSL dans Ja5 3 POT &y, bl 2uiilell doslasnll
oo S Al el Aga B ol WAl dga (e Legin
3yg>1 I (e ADSL doglas aiasi @ing Filter el diye S5
155 dacs Jladl 5L3 1] doglaidl sia Js=id DSLAM Lo
LSDH 5L3 yuc Lolasd @ ATM i 2505 / colive

Gigabit §55 v 53 yue DSL doghas pan Lll> @b LeS
.(WDM Wave Division Multiplexing) auas JMa

padtins dad

DSL 5 clgll
DSLAM (o311 & 1l do oue

ailgll @eudo
Haniios doglai
DSL 1
esdll i doyy doglas
kgl as, i deydl Adle
= iaiye
ol Hlg DSL pase

aailgh) asidt ) ADSL deus 28Ls) misngs datasns (4-14) Jsat

-110 -





