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Ewayoyn oto Néo Bondnna
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aToPAoLOPEVOUS PaBNTéS Vo TeTUyovv oTig eEetdoels. H emtuyia tov ayt-
70V PonONHaTog, L TEGOEQLS CUVOMRA eXOOOELS, LOG 0dNYel VO TOTEVOUE
OTL 0 0TOY0G QUTOG elval ePLUTOC.
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Documentation License ov pmopeite va diafPdoete oto [Magdotnuo B.

ITporoyos s Mowtns ‘Exdoong (2004)

IToohoyiCer 0 Aviwvng ABavaodxng, xabnyntig otov Touéa
Owovopiag, ovvadehpog Tov ovyyoadéa oto TEE Kiodpov.

Kdabe amdomeipa arymyng rotaiiyel og oyéon petaEt mpoommmv. H dudaoxra-
Mo, 0gv glvol evEQYELOL 1OTA TNV OTOl0. ETMAUOLVWVOUV UOVO OL eY®REPALOL,
OAAG TTOQELX TTQOOMIUAKTG ETUROLVIVIAS %o apolPaiog TpoomdOeLlag.

To eym mov dev €yel ATEVAVTI TOU ROVEVO CUYRERQLUEVO €0V, AANGL elvou TTe-
QLOTOLYLOMEVO Otd o TANOBmEa “megLexopévav”’, dev eivar dSLohov ToQoOV
%OL 1) OTLYUT) TOV €lval otenuévN amd maovoio. Mo magovoio Opmg dev
elval #ATL wov Eepevyel nal YAoTQAEL A ElvOL EXEIVO TTOU RATOLKEL OLTTE-
VAVTL OIS RO TTEQLUEVEL TNV CUVAVTOT).

Av 1 mooypoTiry) ovvavtnon eival n mogeta, ®otd TNV omota évag avOom-
mog ayyiCer évav dhhov dvBowmo oTov muETva Tov, TOTe oL LanTég Tov
Mavoin elyav ¢p£€Tog o TQOUEQT) EUROLQLAL.

To povo movu yoperdovrar givar TV avotnTa yio aviamoxolor. Tati 1
ehevBegio peoa otnv aywyn, elvar to va urelg oe 0eopd. To aviiBeto tov
egavayraouov, ovupmvo pe tov Buter 0ev eivar 1 ehevbegla, alrhd o de-
opos. Aev Oa umogovooue yweig ehevbeio, alhd amd povn g dev eivou
%O OLLOTTOLOLUN).
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Kedpahoro 6

Aixtva Evpeiog [legroyng

Ewayoyn

H emxpdtnon g xeNong twv muxQoimoloyloT®V (IQO0mIMROV VITOAOYL-
OTMV) OTLS ETUYELQTOELS, 00T YNOE YOTYOQX 0T ONOVQYIO TTOAADYV TOTURWDV
OrTOMV, xrEov 1 peyohltegov peyébous. Qotdo0, xabmg ®abe emyeionon
OVATTTUOO0ETOL, YOT)YOQO ONULOVQYEITOL 1) AVAYRT) YLOL ETUROLVWVIOL ROL LETA-
0001 dedouEvmv peTaE TV vroxataotTudTtwy T™S. H avdayxn avth »alv-
mreton onueQa oo to Aixtva Evoeias [legioyns (AEIT). Zto pdOnuo g
B’ Ta&Eng, eEetdoape NdN éva péQog Tov eEO0TMOUOUV TTOU YO OLUOTOLE(TOL
og avtd to dlxtua. Zto nepdhlato avtd Ba avadpegBoiue TAéov oTig Te-
yvoloyleg petddoong mov yonowpomoovvial ota AETI, eEetdlovtag 1600
TG *AAORES (ETUAEYOUEVO TNAEPWVIXO O(XTVO) OO0 ®OL TIS TUO OUVYYQOVES
(xDSL).

6.1 Enexteivovrog 1o AixTvo

Ta Tomuxd dixtvo amotehoVV pa oA ®oAf Ao emxovoviag oe meQi-
TTWON OV TO PéYeBog Tou ATVOVL elval oyeTind unEoO ot xatalopfdvel
TEQLOQLOUEVY Yewyoadd éxtaon. [a magdderypa o eTagio ov dtobé-
TEL LOVO €VOL TOAVOQOPO XTIQLO OF Lol TTOAY), EEVTTNQETEITAL AITOTELECUATIRAL
amtd éva Tomurd dixtvo. Otov dpws 1 dQaoTNELOTNTA TG EMEXTOOEL OF YEL-
TOVIXES TTOLELS, M) AVAYHY] ETUROLVOVIOLS LETAED TV VITORATAOTNUATOV TNG,
astowtel T xonon evog AEIL Ta AEIT eivar yvwotd now pe tTov Ayyrd 000
Wide Area Networks (WAN).
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Xonowomowwvrag éva AEIL, eivor duvatdv va dtaouvdéosoue peTtagl Toug
to Tomxrd dixtvo ®dBe vroxaTaoTNUOTOS. ['lal TO 6%0TTO AV TO Y ENOLUOTTOLE(-
o ®aTdAANAog dnTvandg eE0mMMOUOS (Yoo pupés ovvoeons, modem, dQOUO-
royntég n.a.). Zrig yoopuués evog AEIT pmopetl va xonotpomotovvton dirtua
HETOYWYNGS (RURADUOTOS 1) WO OUYVA TTAKRETOV), O0QUPOQIRES RAL LUKQOKV-
LATIRES OUVOEDELS, OTTTIXEG (VES, 1] OROLOL KOl CUOTTLATA RAADOLOXTG THAE-
6Q00MG.

O yoMnotng mov yonowporotet Evar AEIT dev moémel va ratarofaiver ropud
OLapoQa MG TROS TOV TEOTO ¥ENONG O O%EON e £va Tomxd OinTvo. Avtd
onpaiver 6L to AEIT elvon dtdgpavo mg moog ) Aettovgyia Tov.

Eilvoalr apxetd d0oroho (Wb amd AmoyPng ®O0TOVG) YLo ML ETOLQEI VOl
eYRATAOTNOEL naL va dtoyelileTan amd povy g yoouués evos AEIL. Zvvi-
Bwg elvar evrOLOTEQO VO VOLXLACEL T1) Q1|01 TOVG IO ®ATOLO GOQEN TTOV
elduevetal otg emmxowvmvieg (. tov OTE) o omolog ouvvilBwg €yxel oM
ETOLUN TNV ROAWOLAXT) VITOdOUN RO LTOQEL VO xOA VY EL xADE ONUElD TNG KO-
oag. Ou TeyvohoYies IOV YQNOLULOTOLOVVTOL OTLS VTTNQEC(ES dUTVWV EVQELS
neoLoy Mg (vrmeeoieg WAN) Omtwg o€y ovral amd Toug GpoQElg THAETmKROLV®D-
VIOV Wtoel vo elvou:

e O xhoowréc:

— Emheyopeves tmhedpovinég YOAUUES (TO ®AaoL®O THAEPWVIRO Oi-
HTVO)

— Movipeg 1] oBwuéveg Yooupeg
- Toappég mov yonopomooty To meodtumo X.25

* 0ALG %O OL TLO OUYYQOVEG:

Frame Relay
ISDN

- ATM

xDSL

Inueiowon: Ano to 2001, vdyeL 0T OO LA TANET AeAevOEQWOoN TV
thhemrovovidv. ‘Etol mhéov xG0e etaupia progel va eyrabiotd xaon va. dio-
yewpiletal eEomhMopd xan yoauués xatdAinies yio AEIT. Adym tov auEnue-
VOU OVTOYWVLOMOU, VITAQYEL %Ol avTioTolyn BelTimon oty moldtnTa (RO To
1O0TOG) TWV TAQEXOUEVOV TNAETUALOLVW VIO DV VITNQECLDV.




6.2 Emgyoneves Tnrhedovizég Moapnég 5

6.2 Emhgyoneves Tnhepovinég F'oapuég

To yvwoto pag tnAedmvins 0ixTvo, To 0TT0(0 KON OLUOTOLOV E EdM RO TTOALG
XoOvVLaL Lot HeTAd00T GG, UTOQEl emong va xeNoLuomo el yio. neTd-
doon dedopévmv. To thhepmvind dintvo eival yvwotd diefvag ol pe v
ovopoaota PSTN, Public Switched Telephone Network, to omoto 0o wrogovooue
va petapodoovue wg Anuocto Tnriepwvizoé Emloyizo (1 Metayoyns) Ai-
»tvo. H évvola tov “emhoynon” oyetiletal pe Tnv dSuvatdTnTa IOV X0V UE
va emAEEOVpE e Tolo ouvOQounTY) B cuVOoATIoOVE, OXNUATICOVTOS TOV
1OTAAANAO 0B UO ®ANONG. OewEOVTAS TO WG dIXTVO PETAYWYNG, OO Aéyae
OTL QVIREL OTNV ROTNYOQIOL TNG UETAYWYNG HVXADUATOS EVA OL OUVOEDELG
7OV ONUOVQYOUUE VAL TTQOOWOLVES.

Méow Tou THAEPWVIROU dXTVOV, WTOQOUVNE VO £YOVUE UETAOOO0T OEdONE-
VOV LETOED VTTOAOYLOTMV, QN OLUOTTOLMVTOS TLS YQOUUES TOU YLOL VAL OOV Q-
yhoovpe éva AEIL. Yrdoyovv wotdoo xdmoiol megrogiopot: To tmiedpmvind
dintvo oyxedidoTnre yia TN LETAO00M PWVTS, Avaloyr®dV ONA. dedouévmy,
71OL LAAMOTO PE UrQO €0QOG OUYVOTNTWV (000 YQeLATETOL Yial VO LeTAOIOE-
TOL RO VO OVAYyVwELTeTon 1 avOommvn Gpwvi)) eV oL VITOAOYLOTES LETAO(-
douv yevird Yynorand onpata. I'io vo Eemepdioovpe autd TOV TEQLOQLOUO,
YOYOLLOTIOLOVE ELOLREG CVOREVES YLOL TNV OUVOEDT] TWV VITOLOYLOTMV UE TO
AePwVIRO dinTVO, TA YVOOTA HOG modem.

Ta modems, yia Ta oot €xovpe avadpeBel nat oto pddnua g B’ ta&ng,
elvol OVOREVES OL OTTOLES LETATEETOUV TO YNHLOKO GO TWV VITOAOYLOTDV
o€ avaloywro To ommoio uroet vo petadobel pEom ™ THAEGWVIRNG YOOUL-
uns. To modem mov Poioxetor otnv AAAN pegld g ovvdeons avaropufd-
VEL TNV axQPdOg avtiotoodn dwadwaotia. Av €xete yonoLlomotoel modem
yia TV 00vOeon oag oto Internet Ba €xete MOAVOV OROTVOEL TOV YOLQAKTNOL-
OTO NYO OV TOQAYETAL ATTO TNV UETATQOT (SLLUOQPWON) TOU CNUATOG
og avaroywo. Ovolaotind To modem PETATOETEL TO YPNPLArd OfUaL o€ YO
OV WT0QEL var PeTado0El PEcm TS TNAEDWVIXTG YOOUUNG.

O GALOG TEQLOQLOUOG TMV ETUAOYLRDV TNAEGWVIRDV CUVOECEWV ElVOL O OYE-
TRA UrQOGg QUOUOS peTtddoong dedopuévarv ov umooet vo emtevyOeil. H to-
yutnto 0ev eivar otabegi) voBmg eE0QTATOL ATTO TAQAYOVTES OTWS 1) TTOLO-
TNTA TNG YQOUUNG KOl TOU XUXADUOTOS TTOU €XEL OYNUATIOTEL PETOED TWV
dV0 VTOAOYLOTOV 7OV emurovwvolv. H uéyiotn moantiny| taytnta petd-
doong mov £yeL emrevyOet oe dintvo PSTN elvan ofjuega ta S6Kbps. IToémel
VO ONUELWOOVUE OTL 1] TEXVOAOYIOL ALUTH| £)XEL OTOUOTIOEL VO OLVOITTTUOOETOL,
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Zynua 6.1: Zvvdeon vmoioyiotav uéow owetvov PSTN

IMieovexTinoto MerovexTinato Baowi) Xonon

Yymii AwaBeopdmra | Munen Tayttnta Amopoaxguopévn ITodoPaon

Mur6 Kodotog Metapinti Towotta | Edaguoyés yweic amattioelg
now AElommotia VYNNG TOXVTNTAGC

[Mivarag 6.1: Xapaxtnototixd emAeyouUevmv yoauuay

r00Mg €xeL aVTIRATAOTAOE! ATTO TWO GVYYQOVES RO £TOL OEV OVOUEVETAL VO
avENOel N TayvTINTOA TG 0TO PUEAAOV.

ZNUEQA, OL ETUAOYIRESG CUVOEDELS X ONOLUOTTOLOVVTOL VIO LETAO00N OEdOUE-
VOV TTEQLOQLOMEVTS X00VIRA OLALORELALS, OTAV OEV OLXOLOAOYEITOL TO ETUTTAEOV
1O0TOG ¥ONONG APLEQWUEVNS YQOAUUNG 1] ®ATOL0G AAANG TO OUVYYXQOVNG TE-
yvohoyiog. I'vootéc epapuoyég g eivon n mpodoPaon oto Internet 1) og G-
Aeg on-line viMQEEecieg Yo uNANG TaiTNTAS, N OVVOES RATOLOV OLITOUORQU-
OUEVOV VITOAOYLOTY] (TT.). EVOS GOoENTOV) Ue TO TOTURO OIXTVO Hag eTaQiog,
r0Omg naw 1 Thie-ggyooio. AnoOua, oL EMAOYIRES CUVOEDELS (O OLUOTTOLOV-

VToL ovyva g epedrnéc o megimtmwon PAAPNG pag LOVIUNG YQOUUNG.

6.5 ISDN

Ext6g amd tig ®hoowég vmneeoieg tnhedwvios (Gpmviig), Tao tehevtaio y00-
VIO TTLQOVOLAOTNRE PeYAAN THTNOoT Yia ToQoy 1] ®oL GAA®YV VITNEECLOV (Le-
tadoon dedopévmv, erovag, video), Ot OLGAPoQoL POELS TNAETUROLVOVIDV
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avayraoTnxray vo duoveynoovy egedirevuéva dintua (extodg amd tTo -
AedwVInd OV VITNOYE) YLOL TNV UETAOOO0T TV avTioTolwV dedouévmv. I'a
madderyua, o OTE avémtuEe ta dintva Hellaspac »xau Hellascom yua petd-
0001 0edopEVOV VITOAOYLOTOV. AROpa ONovEYNONrav dinTua yia petd-
0001 0edouEvmV ®eELWEVOUL telex, TO omoio Opms xel mAéov nataynOet), Oi-
©TVA RAAWOLOXNG TNAedQaong %.a. H avamtuEn Eexmwolotov dixtiov yia
210.0e OLaPpoEETIRO (00 VITNEEDIOG, £XEL LELOVEXTILATO OTUNG:

* Meyaho #O0TOG OLOYElQLONG KOl CUVTIENONG TWV OLOPOQETIRDV TE-
KVOLOYLOV Otd nABE TNAETILOLVOVIOKRO GOQED.

* AVvENUEVO #OOTOG VL0 TOV TEMKRO XQT0TY], O OTOIOG TETEL VO OUVTN-
o€l OLaPpoETIRG EEOTAMOUO YL ®AOE VIINEEDIAL, AL VO TTANQMVEL OUV-
doopi) otov Tnhemmrovaviand pogéa. Me 0edopévo 0TL 0 popEag Exel
TOAAG €E0da Yo TaL dixTua AVTd, OL TYHES TV CUVOQOUMV (VAL AVTI-
oToLY L OEUETA AVENUEVEC.

* Ta mopamdvw 00N yov ouvihBme og aroBAaQEUVOT TG EUTTOQLRNG OVAL-
TTuEng.

Ta mogamdve meoPAnuata égyetol vo Avoel To ¥ngiaxo Aixtvo Evomot-
nuévav Ymnoeowwv 1 Integrated Services Digital Network, ISDN. To ISDN em-
TOETEL TN LETAO0ON PwVNG, EOVAG, video nal OedOUEVWOV O Y1 dLonrt) LOQdT)
YOMNOLLOTIOLMVIAS TNV VIAQYOVCGC VOO SIOVQUATMV THAEGWVIXMV KO-
Aodlov.

Emofnuavon: Ta dwovouota thhepmvind xwarmdia (ta ®owvd tnhedpovind
noh®da tov OTE mov #otoA)youv oto o7iTio (oG) OLTOTEAOUV JLaL TEQA-
OTLOL VITOOOUT) TTOV AvoTTUYONKeE 08 SLAOTNUO TTOAMDV ETOV YLOL VAL EEVTN-
QETNOEL TIG AVAYRES TNG ®AOOWTC TNAePwvias (Yvwot xow wg POTS, Plain
Old Telephone System, To athd dNA. TNAEGWVIRO dixnTVO). OU YOOUUES AVTES
dev €xovv oyediaotel eldunt] Yo ueTddoom dedopévav, ®abmg To TNAedw-
vird dintvo petadidel pwvi pe ®abad avoroyrd TEOTO (ROl UE OLQUETA
wxo €0pog Cavng, amd 300HZ wg 3400HZ). Qotdoo, 1) avastuEn tov ISDN
ETUTQETTEL TNV Y0101 TWV RAACIUDV YQAUUDYV YLt LETAOO00T ®aB0d YN dLo-
1OV ONUATOV, TO OTTO(0L TTAEOVERTOUV ONUOVTIXG O€ OYEON UE TA AVALOYLRA
(IMTwg; Aoxnomn Yo TOV avaryvaoT).

Me v fonBeia tov ISDN, T0 TnAemxovoviaxd dixtvo yivetal aveEdotnto
amtd To €00g TG TANEOPOELAS OV draxtveital, apov péoo amd avtd (rat
ue ©o0ad Yndrant] Lod1), wroel mAéov va dtaxtvnBotv dedouéva vmo-
Aoylotdv, Gpwvi), video. AvtioTory o, TUTOTOLEITOL ®OL TO (600G TNG dLaoUV-
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deong dLdpoQmV oVOREVMV (OO OLAPOQOUS RATOOREVAOTES) OTO dIXTVO,
rno 0ev yoeldleton eldrds ((omg anoPog) EO0TAMOUOS VIO TNV TTQOCQ LOYT)
TOVG.

Ta Paownd otovyeia mov yogaxtneitouv to ISDN eivau:

o Ynpiaxi Metddoon: Oha. ta dedopéva oto dixtvo ISDN xivoivtol

o€ YPNPLaxt) Loedn. Aroua xot 1 Gwvi) (TnAepwvirt) ovvoLaheEn) Y-
Promoteltol LV oTalel 0T YQOLULU.

* H onuatodoaoia yivetor péow 10taitegov xovohot (common channel
signaling). H onpatodoota megrhapfaver ta fondntind onuota pe to
omotal yiveTal 1 dLaryeloLomn oG EmuoLVmVviag (). TO *oOUO0UVIOUO O€
o Tnhedpmvint) xhon, n dtadwmaoio EvapEng xor AYENS ag ovvoe-
ong %.A.J.)

* O enaiog TQOTOG UE TOV OTIOLO CVVOEOVTL GUOXEVES %Al YONOTES OTO
Oixtvo: OLvmneeoieg Tov Ontov elvar OAeg OLaBEoLUES PECM EVOS RO
Lovo TOIToV 0UVOEONS (Ao TNV (Ot AtOANEN (Teilar)).

To dixtvo dtabétel OO TEOTOVS TEOGPOONGS, TNV OLtemaP faotxor QUVOuUOV
®naL TNV dlemodn) TowTeVovToS 0O oY .

H diemadn) Paoinov guOuot (Basic Rate Interface, BRI) mopéyel d00 novd-
Ma petadoong dedopévov (2 vavdia-B) xou éva ravdil onuoatodooiag (1
rova-D). K&Oe navah B emruyydver ouOud petddoong 64KBps nat peto-
déoeL Yndrand dedopéva. H dwvi) (tTnhepwvint) xAon) petapéoetor apov
mowto YPndromomnbet pe QuOuod derypatonpiag 8000HZ o detypata 8bit.
To navaht D éxel guOuo petddoong 16KBps %o xQNOLUOTOLETAL YLaL TLS Fon-
OnTirég Aettovyleg (EvaEn / MEN ovvdeong). Ou yomfoteg €xouvv T duvato-
T™TA VO XENOLUOTTOLOUV To €val 1 now T Vo navahia B tavtdyoova. Avtd
ONUaiveL OTL LITOQOVV VAL {ONOLUOTIOLOVY TO £va RaAVAAL YO LeTddoor dedo-
HEVOV oL TO AMAO yLa GVvi], 1] nal Ta dVo Yo dedouéva, 1) TELOS %L T
0vo Yo pwviy. Me to ISDN elvar duvatov va éxouvpe tavtdoyoova oo -
AedwVInég ouVOLAAEEELS LEOM TNG (OLOG YOOUUNG. AV OUVOUAOOUVUE KO TA.
Ov0 novahia Yo LeTddoor dedopEVmV, EmTLYYAVOUE CUVOMXO QUOUO pe-
tddoomng 128KBps. Mali pe 1o ®avait D (to omoio wotdoo dev petodépet
yonouo 0edopéva xeNoTr) o QUOUOS petddoong ptavel to 144KBps.

H dema ) momrevovrog guOunov (Primary Rate Interface, PRI) maéyet 30 no-
valo dedopévarv Thmov B (taytntag 64Kbps) wow éva »avdil D onuoto-
000(0g, TO OTOIO OTY CUYRERQLUEVT TTEQITTT™ON elval emiong guOuol 64 Kbps
(®vpnBeite 6TL oto BRI eivar 16 Kbps). Extoc amd ta 30 zavdia B »aw to
1 navah D, yonoilpomoteiton €éva axduo xavail Tmv 64 Kbps yia mhaiotoon
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2B+D

Kavdah B
64 Kbps

Kavah D
16 Kbps

30B+D

9]

s /
N

64 Kbps

Kavdh D
64 Kbps

a

Zynua 6.2: diemagés faoixov xat mowtevovtos oubuov oto ISDN

(framing) ®ouw ovvtiEnon tov duxtvov. To navait avtd dev yapantnoiteton
wg BN D.

IMAaoioon 1 framing (onueinon xaTavonos): ZTiS THAETULOLVWVIES, TOL TTE-
QL000TEQO OTHOLTA TTOV peTadidovTon Yndlaxd o Eva pueéco (). xoAmdlo)
LETOPEQOVV EXTOG OTTO TOL X OTOLULAL OEQOUEVO ROl ETUITAEOV TTANQOPOQLES TTOU
YOMNOLLOTTOLOVVTAL OLTTO T XURAMUOTO ATPNG VLA VO, ETUTVYOVV TO GUYYQOVL-
opd %ol ToV EAeYy0 QOGS TV SedOUEVMV ATTO TOV QTOOTOAEQ OTOV TTAQOA-
7. 2t dadiracio T TAALGImOoNG, O ToQAANTTTNG AapPavel ko Eexwilel
QUTA T OTUOTO ATTO TOL VITOAOLTOL OEQOUEVQL, TOL OTTOLAL £TTELTOL LTTOQOUV VOl
ATTORWOLKOTTOLNOOVV KAl VO YONOLUOTTO 00UV,

O ovvolxdg QUONOS petddoong eivoar Aowtdv 30X64 Kbps (ta navahia B)
+ 1 X 64 Kbps (1o ®avai D) + 1 X 64 Kbps (1o €Etoa ®avaiL onuatodo-
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olag) = 2048 Kbps = 2,048 Mbps. Eival 1 idia toryvTtnta mov vootneilet puo
Ynooxn yoopuun El1. To mpdtumo avtd yonoipomoieitar oty Evpmmn, ot
Bopewa Apeounen) xow oty lamwvia yonowpomoteitor To mpdtumo 23B+D. Kaw
OTNV TEQLITTMOT QUTH) TOOO TA RaAVAALo B 600 nou to navdl D elvar guOuov
64 Kbps evid yonopomoteltor Evo axopo xovaht (tov dev yoooxtnoiletan
g B 1 D) pe tayvtnta 8 Kbps yio TAowotmon xol ouviienon Tov dxtiov.
2NV mEeQImTMWon avTi) 0 oUVoMxOg eUOUOS petddoong eivar 23 X 64 Kbps
(ta xavaio B) + 1 X 64 Kbps (to xavdit D) + 1 X 8 Kbps (to €Etoa ®avaiL
onpatodootag) = 1544 Kbps = 1,544 Mbps.

Av nai to ISDN yonoiwpomotet Tv No1 vdoyovoo THAETULOLVMVIOKT] VITO-
dopn (ta (Ot xAArLvoL TNAEGWVIRG RAAMDOLOL TTOV YQNOLUOTOLOVVTOL 0TV
2AaonO TNAEG®VIRG OCVOTNUO) WOTOCO OITALTEL TNV EYRATAOTAON MOG EL-
OnNg ovoxeVTC 0TY HeQLd Tov eNoTr. [Tgdxertal yio TV 6uoxevl] TeEQUOTL-
onov dxtvov NT1. O magoyéag g vineeoiog ISDN (m.y. OTE) eyraBiotd
TV OUOXEVT] QUTI] OTO YMQEO TOU GUVOQOWUNTI] ®aL TNV OVVOEEL 0TOV ROUPO
ISDN 010 ThAED®VINO REVIQO TTOV UTOQEL VAL POIOHETOL AQRETA YLMOUETQ
naxold. H ovdeon yivetal pe 1o avovird »ahmolo (CuveoTQAUUEVDV CeV-
YOV) TOU GUVOQOUNTY| TTOV YQNOLUOTOLOV VTV TOAMOTEQO VLA TO ALTTAO TNAE-
dwvo. H »ivnon émerto dQopoloyeitor 0To diXTVO TOU THAETUROLVOVIALOV
dooéa pe raBad YNPpLoxd TEOTO (YONOLUOTOLDVTOS TEXVIRES UETOYWYNG
TOxETOV, vONTOU ®urhouotog xAm). H ovoxrevi) teguatiopov NT1 pmogel
va ouvOeDel pe péyol 8 ovoxrevég og ammdoTaom péyoL 150 pétoa. OLovonevég
ovTég Umoel va etvan eite elduég yon ISDN (un Eeyvdpe OTL TQORELTAL YL
Ynprond dedopéva), eite oL *AAOMES AVALOYIRES TNAEPWVIREG CUONEVES
HEGM TOU €10LXOV TEQUATIZOU TEOGaEUoYEN TA . OL el0nég OVOKEVES LWITOQEL
va elvar Ynoroxd TnAEpwva, FAX opddog 4, elwovotnAépmva wAT.

Teouatizog IMgocaguoyios (TA) (onueinon zatavoneng): Onwg eimope 1o,
YLt va ouvOEGOVUE VO RAOOLRO avahoyrd TNAEPmVO og wa yoouun ISDN,
yoeratetar edndg mpooapuoyéas. lNati ovpPaiver avtd; Kabmg to ISDN
YONOLUOTTOLEL YN PLont) LETADOOT], TO RAAOLRO TNAEPWVO OEV WITOQEL VO GUV-
Oebel amevBeiog — ta dedopéva dpwvig elvar avaroyrd. O mEocaQuoYEng
TA dwa0éteL éva petatgoméa avaroyrov oe Ynoranod (ADC, Analog to Digital
Converter) 0 0mm0{0g HETATOETEL TN GV ATO TN oVOoKEVT) 08 Yndland Oe-
dopéva, ®aBmg nou petatooméa Ynproxot oe avaroymo (DAC, Digital to
Analog Converter) 0 0T0{0g ®AVEL TNV OVTIOTQOPT OLOOLHOOLaL. ZTNV TTQOLY LOL-
TXOTNTO O TYQOCOQUOYENS QUTOS PoloreTal oVVHOWS EVOMUATOUEVOS OTN
ovoxrevi] NT1 mou pog diver o mapoyéags. INa mapdderypo o OTE diver )
ovoxrevt] Netmod 1 omoila eguéyel péoa ran to TA.
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Mn Egyvaue 6tL ta xavaho 0to ISDN eivow Aoywxed now dxu pvowrd. ‘Otav
Aépe houov yua 30 navahia B 0ev evvooupe 30 xalmowa. To ISDN Aettovp-
vel wévto pe v (dta SLoVQUOTY YOO TTOV QN OLUOTTOLELTOL KOl OTO ROLVO
mAepwvirnod dintvo.

Tnhepuwvikn

AikTuo ISDN

ApopoloynTig

! TnAépwvo ISDN
pe Siemragr) ISDN

FAX Opddac 3

Zyhuo 6.3: O eomhiouds tov ISDN

Mmogotpe va ouvdudoovue To Baotnd ®oL TOV TQMTEVOVIA QUOUO Yo VO
ONMOVQYNOOUUE Vo OIXTVO pE o ®eEVTQLT 0€0om now TOALES TTEQLDEQELDL-
%n€c. ZTNV nevrTowt 0€01 WroQoU e Vo XONOLUOTTOLO0VUE OTVVOEDT) TQMTEV-
0vtog QUOOT ®aw OTIS TEQLPEQELARES Paotxol QuONOT. "Etol pmogoiue yo
TOQAdELYIA VAL CUVOECOUVIE TOVTOYQOVA VA %EVTQLXO VITOAOYLOTT] 0€ 30 e-
oLpeQeLOROVS VITOAOYLOTES (23 Yo Apegni) o Llamwvia). H vanoeoio ISDN

IMAgovexTnoto Mewovertiuato Baouwxi) Xonon

Kootog avdloyo pe v
nivnon

Metadopd pwvig, ewmod-
vag ®ot OedoUEVWY

Tofyoon eyraBidouon
o0VvOEONG

Av noL  ovosTUOOETOL
OLaenmg dev elvor anduo
ToyrOo o dtobEatpo

Yymio x60TOC Y00 OVU-

veyn HeTadoQd Oedoué-
VoV

ZmoQaduxy xivnon mov
meQlhapuPaver v, €l-
1OV, Oedouéva

Zav  ededount) YOO
nall pe TG aovyyQoveg
eMAEYOUEVES TNAEPWVL-

HES YOOUUES

ITivarog 6.2: Xagaxtnoiotixd ISDN

gtvo yoN o 6tav 1 LeTdd0o dedOoUEVMV OV E(VOL CUVEYTS HOL OL AVAYHES
oe TayvTNTa ®xVpoivovial. Kabwg yiveton #Aon yio TNV amoratdotaon g
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oUVOEDNG, O CUVOQOUNTNG TTANQWVEL YLO. OO MEO UETOPEQEL dedouéva (o€
ovtiBeon pe Tnv ADSL mov 1 petddoon eivor ovveyig now 1 xoéwon elivar
maywa). Kabog onuega yonowpomolotvar OAo ral meQuoodteQo dAheg Te-
yvohoyleg pe povipm ovvdeon (ADSL), To ISDN ovviifwg mepropiteton yia
YoM oM WG ePpedoint] OUVOEDT 0 AUTOUORQUOUEVO UnyovhpaTa / dixtva, o€
neplmrmon PAABNG TG xbLag yeapus.

To ISDN mov meguypdnpape og aquti) TNV evotnTa, avapéoetor rar wg ISDN
otevis Cavng (Narrow Band ISDN). Qotdco avantiocovro (¢tol vouitel to
Bprlo oag dnradT)) meodTuTa now Yo ISDN evoeiag Cavng (Broadband ISDN)
TO OTO(0 YOMOLUOTTOLEL OTTTLXY| (VL.

6.8 xDSL

H teyvoloyia xDSL (Digital Subscriber Line) amotelel o eEEMEN g Te-
yvohroyiog ISDN xou ovveyiTel vo x0MNOLULOTTOLEL TAL Y AAXLVO TNAEPWVIRA ROL-
A®OLO TOV YENOLHoTTOLoVVTAL N)O1 Yot T peTadoon pwvic. To Tunuo tov
rohwOioV 7OV EEXLVAEL OTTO TOV OUVOQOUNTI] KOL XOTAAYEL OTOV TNHAETIL-
ROLVOVLORO EEOTTMOUO TOV TTOQOYEX, OVOUALETAL GVVYOQOUNTIXOS (TOTUXOG)
Pooyos (local loop). H yoapuui DSL vdoyel oe diapogeg maQailayés, £Tol
TO X 0TV Oovopooia umoei va ovufPoriCer to ADSL, R-ADSL, HDSL, SDSL,
VDSL. H teyvoloyia yevind amotelel eE€MEN Tov ISDN Paocinot guOpov
mov maéyel OVo ravaha dedopévarv (B) pe tayttnta 64Kbps xal éva zo-
val onpatodootiag tayxvTnTag 16Kbps.

O Paowodg Moyog mov wBnoe TV avamtuEn g texvoroyiag DSL elval 1 yo-
LUNAT TODTNTO TOV EMTUYYAVOVTIOV UE TLS TTQONYOUUEVES TEXVOLOYIES, €L
Ond 600 adod Tovg owmlaxrols xonotes. INa maedderyua, 1 TVUARY OUV-
oeon pe ) PonBeia modem oe PSTN yooppun ¢prdver péyoL v oy 0Tt Tmv
56Kbps (Bemontind) n omoio Opung 0ev umoel vo petapépel To (00 Tmv
oedopévmv (Tolvpéoa Ommg Myog »at video, TNAEOLAOKREYT KATT) TTOV ALTTOUL-
TovvTal oTig oUyyeoves edpapuoyés Internet. [Tpdypatt ta 56Kbps (tpdTLTO
modem V90) oruega LOMS IOV ETAQROVYV VL0 AITAES XOTOELS OTIWS TO email.
Meydheg TayTNTES WTOQOUVV Guond va emtevyBovv Ue TeYVOLOYia OTTTL-
xwv vov (Fiber to Home), T0 #60TOG TG OUmG elval yevird amoyoQeuTind
YLOL OLXLOLXT) YOT)ON.

A¢pogTiatn yoouui) (6nUEIMON ZATAVONONGS): Z€ TNAEPWVIRES YOOUUUES (EL-
Owd og peydlov urovg) xoNoUoToLoUVTaL TOAES poés rdmola eEaQT)-
pato yvootd og mvio ¢poptiong (loading coils). Ta mvia ¢ogTiong avEd-



6.8 xDSL 13

VOUV T1V ETOLYMYLXT] OVTIOTOOT TNG YQOUUNG, XOL OE CUVOVOOUO LLE T1) X WOT)-
TIXT] OVTIOTA0N TOU RAAWOTOU ONWOVQYOUV €val GIATQO OV ETUTOETEL LOVO
oTLg oVYVOTNTES TNS dWVNG (300-3400HZ) Vo megoouv artd T yoauur). Avtod
Pehtinver owoONTA TV TOLOTNTA TOV X0V 0TO TNAEDWVO, OTTOROTTTEL OUNG
TS VYNAES oUYVOTNTES IOV YOMOoLportoovvTal oty DSL. T to Adyo avtd
o Ivia ovtd meémel va apoaebolv yia va xenotpomomOel 1 Yoo wg
DSL. 2 meQurtmoelg OPmG IOV 1) AO0TO0T] CUVOQOUNTH] - TNAEPWVIROV %E-
VTEOU glvar peydin (peyarhiiteen amod 6 yLhopetoa) 0gv eivor duvati 1 adoi-
Q€O0MN TV TINVIOV auTOV, ®aBoTtOvTog adivatn Ty eyratdotaon DSL.

H teyvohoyio xXDSL pmoel va mpoopépel TayitnTeg g TAENS Twv Mbps.
Xonotpomotet Tov ovvogounTixd Poy0 g LEQOS TOV KURADUATOS UETOPO-
4GS TV 0edopEVOV (WG apOETLOTY oBwuévn yoauur). H xonon avtig g
TEYVOLOYIOG OEV QTTOLTEL ETTOVAMITTES 1) EVIOYVTEG, %Ol VITOOTNQICEL TOYVTN-
teg mpotumwv E1 (2,048 Mbps) xaw T1 (1,544Mbps) yio petddoon dedoué-
vov. Tavtoyeova eivar duvati xot 1 LeETAd0oN GmwVNg YLoL AELTOVQYIO g
1OVOVIRO TNAEPVIXO OlxnTvo. Ze ®dBe dxgo TG oUVOEONS Y OMNOLUOTOLEL-
TOL (oL OVO%EVT) TEQUATLIONOV (baseband modem). H ovoxreut| avti Aettovo-
vel 0mwg To modem, Aapfdvovrog QoN YnPpLoxrmv OeOOUEVOV KOl LETATQE-
TOVTOG TN O€ OVAAOYLRO OT)ULOL TO OTOLO elval XATAAANAO Yo TN PeTOPOoQd
LECM TOL oVVOOUNTXOD BEOYoV. To onuo avtd elvor onuavtind vpmioTe-
00V QUOUOD (HeyalTEQNS OVYVOTNTAC) ATTO TO A0 TNAEPWVIRO OTLCL

(Gwvi).

Inueioon xotavonons: I'vooiCovpe Ot yevind 1 tnhedpwviny yoopuur ogv
etvol vatdAAAN Yo petddoon onudtov vymiaov cvyvotitwy. To puotird
™ DSL elvor 6TtL avti) 1 avohoyirt petd.doon yivetol povo oe uno Tunuo.,
otov tomurd Poyo. IToantind avtd onuaivel amd To o7tiTL TOV CVVOQOUNTT)
LEYOL TO TNAEPWVIRO REVTQO, RO OYL UEYXOL TOL TEMKA WY OVILOTO TNG ETAL-
oetag mopoyng Internet. ZTLg TEQLOOOTEQES TEQUTTMOELS TO TN LA AVTO E(VOLL
xQO - A0 HEQLRES EXOTOVTADES HETQA UEYOL 2-3 YIAMOUETQO. Z€ TEQIITTMON)
IOV 0 CVVOQOUNTNG ElVAL QHRETA LOXQLA OTTO TO TNAEPWVIXO REVTQO, 1) TTOLO-
TNTA 1AL 1) TOYXVTNT TS Yoauuns DSL petwvovtal doapotind.

I"ot T petddoom xoNoLHoToLoVVTOL OLAPOQES TEYVOLOYIiES OLopOQPwong (Bv-
udote TL etvol 1 SLopOEd®WON;) UE TS 0Toieg To dLaBéoipo e0og ThvNg ™G
voouuns yweitetor ovviiBwg oe tota xovdiia: ‘Eva yia t) petddoorn dedo-
LEVOV TTQOS TO TAV® (QIT0 TO CUVOQOUNTH TTQOG TOV TTAQOYEN, YVWOTO MG
upstream), £€va QOGS TO RATW (OITO TOV TTOLQOYE TTQOS TO GUVOQOUNTY), YV®-
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016 wg downstream) %o £VaL YLOL TV LETADOON GwVG.

Zynua 6.4: ITooofoon Tomxov OxTvov Ge OIXTVO EVOEIOS TEQLOYNS UECTW
teyvoloyiag SDSL

Avaloya pe To av 1 ToxLTNTO HETAO00NS TTROS TIS OV0 ®aTeVOUVOELS &l-
va (Owa 1] OLopoQEeTIRT €XOUuE TIg Tapalhayég Tng oUyyeovng DSL (SDSL,
(Ot TayvTNTOL upstream xow downstream) xouw aoVyyeovng DSL (ADSL, dua-
dopeTinéc tayvTNTES upstream / downstream). YwaQyouvv Oudpoeg moQah-
Aayég xDSL mov vrootneiCovv avtd ta eidn petaddoemv. Av yio moQd-
deLypa Lo evOLAPEQEL 1) OLXLOLRT) XOT)OT), ELVOL ONUAVTIXG VO €OV E PEYAND-
TEQT TAYVTNTA 0T ANYP1 OeQOUEVMV, OTIOTE YQELOCONAOTE UEYALDTEQT] TO-
yOtnta downstream (Yo vo. PAEmovpe 1otooehides, va rotefdlovpe aQyeta
2AIT). YA OoUV TEQLITMOELS TTOV MOG EVOLADPEQEL VO EXOVUE HeYAAN Tay V-
™t HeETdO00MNS (upstream) OGS YLOL TAQADELYLOL OV TTAQEYOVLE VINQEOIES
070 dLadinTVO (Web server ®AT) 1) Yo TnAedLGoreYT. Mia Ttétowa yoauun DSL
uoet va yonotpomombet wg vroratdotato wog mobmpévns yoauuns El
nTI.

Inueinon: O toylTNTES TOV UTOQOVV va emutevyBoUv e TV Teyvoloyia
DSL avépeoa ota baseband modems (to €va dafétel 0 ouvOQOUNTHS RO TO
AMO 0 TaLEOYENS) EEQQTOVTOL ATTO TNV ATTOOTOON OV TA Y MWEILEL ®oL ATO
™ draTop] Tou TNAEPwvirol rahwdiov mov yonoipomoleital. ITio yovrod
2OADOLOL £YOVV ROAVTEQN QTTOO00T), ETUTUYYXAVOVTOS MEYAAUTEQT TOYVTITO
o€ PeYOohUTEQES ATTOOTAOELS, OAAA £xOVV %aL LeyalTeQo ®O0TOoG. O mivarag
6.4 delyvel T oY€01 ATOOTAONG - TOXVTNTOS - OLOLTOUNG YLOL TV TEYVOLOYIO
SDSL.
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Teyvoroyio | Znuocioc | AgOuog Tayvmra Méyo
Zevyov Amootaon)
ADSL Assymetric 1 8 Mbps downstream 3 Km
DSL 1,5 Mbps upstream 6,6 —7,5Km
ADSL 1 1 Mbps downstream
Lite 384 Kbps upstream
HDSL High-bit-rate 2 2 Mbps Full Duplex (E1) | 3,5-4,5Km
DSL 3 1,5 Mbps Full Duplex (T1)
SDSL Single Line 1 2 Mbps Full Duplex (E1) 3 Km
DSL 1,5 Mbps Full Duplex (T1)
VDSL Very-high-bit 1 13 — 52 Mbps downstream
rate DSL 1,5-2,3 Mbps upstream | 0,3 -1,4 Km
[Mivarag 6.3: Texyvoioyies xDSL
Toayvmte | 04mm | 0.5mm | 0.6 mm | 0.8 mm | 1.0 mm | 1.2 mm
128 Kbps 6.5 8.9 12.7 16.1 22.5 25.1
256 Kbps 55 7.5 10.8 13.6 19.0 21.2
384 Kbps 5.1 70 10.0 12.6 17.6 19.7
512 Kbps 4.7 6.4 92 11.6 163 18.1
768 Kbps 44 6.0 8.6 109 15.2 17.0
1152 Kbps 3.8 52 74 94 13.1 14.7
1536 Kbps 33 4.5 6.5 8.2 114 12.7
2048 Kbps 25 34 49 6.2 8.7 9.7
2304 Kbps 22 30 43 54 7.6 8.5

[Mivarog 6.4: Anéoraon (o€ Km) mov umogel vo xalvgOei avdloya ue ty
owatoun tov xodwdiov xal v embvunty ToyVTNTA 08 0VVOEon ue SDSL

modem

Am6 tov mivaxra 6.3 fAémovpe OTL Yo ami) TeOofaon oto AwadixTvo, umo-
oolue va yonowuomotjoouvpe texvoloyia ADSL 1) ADSL Lite. Ze mepimrmwon
TOV AITTOLTOUVTOL VYNAES TA DTNTES YLOL LY. TOAMUUEOIRES EGOAQUOYES (TAED-
oaon VYNNG eurgivelag ®Am). Ol ovppetorég maparhoyés HDSL wow SDSL
OV ETMTUYYAVOUV VYNAES TOYVTNTES RO TTQOG TLG OO0 ®OTEVOUVVOELS , WITO-
00UV va. yonotpomombovv (avtt yia tig T1 zow E1) yuo v duacvvdeon to-

ROV ORTOWV PETAED TOVG.

O dudpopes mogahhayés Tng Texvoroyiag DSL eivan o dloxrt) eEEMEN evd
TOUTOYQOVA ROALTO XOOTOG EYRATAOTAONGS KO AELTOVQYIOG TOUG OAO RO LELD-
vetor. [ to AOYo autd avoapévetor OTL OTo ETOUEVA YQOVLA 1] TEYVOAO-
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yta DSL 0o €xeL 6o now peyalitegn edpoaouoyn xal 0o amotelel TNV TAéov
OL0dEdOUEVT) TEYVOLOYIA YLOL TTALQOY T VITNEEOLDV OTIWG 1) TEOOP Ao TEMARDYV
¥XONOTOV 010 Aladixtvo ®ou o€ online vimEeoieg, 1 TnAedidoneym, To video
rnotd agmoitnon (video on demand), ) duwtvani] tnAedoaon, peTddoo PG,
IP telephony %.a.. O mivaxog 6.5 delyvel Ta ONUAVTIXOTEQO TTAEOVERTILOLTAL
%Ol LELOVEXTIUOTO. LUTNG TNG TEYVOAOYIOG.

IMAeovertinata Mewovextinoto Baouwi) Xenon
AElomoinon  vmdgyov- | Mixpf Amdotaon ITp6oPaon oe Internet,
00.G VITOdOUNG intranet, TNAepwvia péow

IP (VoIP, Voice Over IP)
IToAD vymAég TayiTnTES.

Xapnho n60tog eynaTd-
0TaoNG ®oL AettovEylog

YmootnolEn petddoong
oedopévov  roL G-
Viig péoo amd TV (oo
MAep@VInh YQO

AooVvOeon  ToTMMOV
ATLOWV, VITORATAOTATO
voapupwv E1 wou T1.
Video natd magayyehio
(Video on Demand), -
Aedoaon vyming evnol-
VELOG

[Tivarag 6.5: Xapaxtnototixd xDSL
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GNU Free Documentation License

GNU Free Documentation License
Version 1.2, November 2002

Copyright ©2000,2001,2002 Free Software
Foundation, Inc.

51 Franklin St, Fifth Floor, Boston, MA
02110-1301 USA

Everyone is permitted to copy and distribute
verbatim copies of this license document, but
changing it is not allowed.

Preamble

The purpose of this License is to make a
manual, textbook, or other functional and useful
document “free” in the sense of freedom: to
assure everyone the effective freedom to copy
and redistribute it, with or without modifying
it, either commercially or noncommercially.
Secondarily, this License preserves for the
author and publisher a way to get credit for their
work, while not being considered responsible
for modifications made by others.

This License is a kind of “copyleft”, which
means that derivative works of the document
must themselves be free in the same sense. It
complements the GNU General Public License,
which is a copyleft license designed for free
software.

We have designed this License in order to
use it for manuals for free software, because
free software needs free documentation: a free
program should come with manuals providing
the same freedoms that the software does.
But this License is not limited to software
manuals; it can be used for any textual work,
regardless of subject matter or whether it is
published as a printed book. We recommend this
License principally for works whose purpose is
instruction or reference.

1. APPLICABILITY AND
DEFINITIONS

This License applies to any manual or other
work, in any medium, that contains a notice
placed by the copyright holder saying it can
be distributed under the terms of this License.

Such a notice grants a world-wide, royalty-
free license, unlimited in duration, to use that
work under the conditions stated herein. The
”Document”, below, refers to any such manual
or work. Any member of the public is a licensee,
and is addressed as “you”. You accept the
license if you copy, modify or distribute the
work in a way requiring permission under
copyright law.

A ”Modified Version” of the Document means
any work containing the Document or a
portion of it, either copied verbatim, or with
modifications and/or translated into another
language.

A ”’Secondary Section” is a named appendix
or a front-matter section of the Document
that deals exclusively with the relationship of
the publishers or authors of the Document to
the Document’s overall subject (or to related
matters) and contains nothing that could fall
directly within that overall subject. (Thus,
if the Document is in part a textbook of
mathematics, a Secondary Section may not
explain any mathematics.) The relationship
could be a matter of historical connection with
the subject or with related matters, or of legal,
commercial, philosophical, ethical or political
position regarding them.

The ”Invariant Sections” are certain Secondary
Sections whose titles are designated, as being
those of Invariant Sections, in the notice that
says that the Document is released under this
License. If a section does not fit the above
definition of Secondary then it is not allowed to
be designated as Invariant. The Document may
contain zero Invariant Sections. If the Document
does not identify any Invariant Sections then
there are none.

The ”Cover Texts” are certain short passages
of text that are listed, as Front-Cover Texts or
Back-Cover Texts, in the notice that says that
the Document is released under this License.
A Front-Cover Text may be at most 5 words,
and a Back-Cover Text may be at most 25
words.

A ”Transparent” copy of the Document means
a machine-readable copy, represented in a
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format whose specification is available to the
general public, that is suitable for revising the
document straightforwardly with generic text
editors or (for images composed of pixels)
generic paint programs or (for drawings) some
widely available drawing editor, and that is
suitable for input to text formatters or for
automatic translation to a variety of formats
suitable for input to text formatters. A copy
made in an otherwise Transparent file format
whose markup, or absence of markup, has been
arranged to thwart or discourage subsequent
modification by readers is not Transparent. An
image format is not Transparent if used for any
substantial amount of text. A copy that is not
“Transparent” is called ”Opaque”.

Examples of suitable formats for Transparent
copies include plain ASCII without markup,
Texinfo input format, LaTeX input format,
SGML or XML using a publicly available
DTD, and standard-conforming simple HTML,
PostScript or PDF designed for human
modification. Examples of transparent image
formats include PNG, XCF and JPG. Opaque
formats include proprietary formats that can
be read and edited only by proprietary word
processors, SGML or XML for which the
DTD and/or processing tools are not generally
available, and the machine-generated HTML,
PostScript or PDF produced by some word
processors for output purposes only.

The Title Page” means, for a printed book,
the title page itself, plus such following pages
as are needed to hold, legibly, the material this
License requires to appear in the title page. For
works in formats which do not have any title
page as such, "Title Page” means the text near
the most prominent appearance of the work’s
title, preceding the beginning of the body of the
text.

A section ”Entitled XYZ” means a named
subunit of the Document whose title either
is precisely XYZ or contains XYZ in
parentheses following text that translates XYZ
in another language. (Here XYZ stands for
a specific section name mentioned below,
such as ”Acknowledgements”, ’Dedications”,
”Endorsements”, or History”.) To Preserve

the Title” of such a section when you
modify the Document means that it remains
a section “Entitled XYZ” according to this
definition.

The Document may include Warranty
Disclaimers next to the notice which states that
this License applies to the Document. These
Warranty Disclaimers are considered to be
included by reference in this License, but only
as regards disclaiming warranties: any other
implication that these Warranty Disclaimers
may have is void and has no effect on the
meaning of this License.

2. VERBATIM COPYING

You may copy and distribute the Document
in any medium, either commercially or
noncommercially, provided that this License,
the copyright notices, and the license notice
saying this License applies to the Document
are reproduced in all copies, and that you add
no other conditions whatsoever to those of this
License. You may not use technical measures to
obstruct or control the reading or further copying
of the copies you make or distribute. However,
you may accept compensation in exchange for
copies. If you distribute a large enough number
of copies you must also follow the conditions in
section 3.

You may also lend copies, under the same
conditions stated above, and you may publicly
display copies.

3. COPYING IN QUANTITY

If you publish printed copies (or copies in
media that commonly have printed covers) of
the Document, numbering more than 100, and
the Document’s license notice requires Cover
Texts, you must enclose the copies in covers
that carry, clearly and legibly, all these Cover
Texts: Front-Cover Texts on the front cover,
and Back-Cover Texts on the back cover. Both
covers must also clearly and legibly identify
you as the publisher of these copies. The front
cover must present the full title with all words
of the title equally prominent and visible. You
may add other material on the covers in addition.
Copying with changes limited to the covers, as
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long as they preserve the title of the Document
and satisfy these conditions, can be treated as
verbatim copying in other respects.

If the required texts for either cover are too
voluminous to fit legibly, you should put the first
ones listed (as many as fit reasonably) on the
actual cover, and continue the rest onto adjacent
pages.

If you publish or distribute Opaque copies of the
Document numbering more than 100, you must
either include a machine-readable Transparent
copy along with each Opaque copy, or state in
or with each Opaque copy a computer-network
location from which the general network-
using public has access to download using
public-standard network protocols a complete
Transparent copy of the Document, free of
added material. If you use the latter option, you
must take reasonably prudent steps, when you
begin distribution of Opaque copies in quantity,
to ensure that this Transparent copy will remain
thus accessible at the stated location until at least
one year after the last time you distribute an
Opaque copy (directly or through your agents or
retailers) of that edition to the public.

It is requested, but not required, that you
contact the authors of the Document well before
redistributing any large number of copies, to
give them a chance to provide you with an
updated version of the Document.

4. MODIFICATIONS

You may copy and distribute a Modified Version
of the Document under the conditions of
sections 2 and 3 above, provided that you
release the Modified Version under precisely this
License, with the Modified Version filling the
role of the Document, thus licensing distribution
and modification of the Modified Version to
whoever possesses a copy of it. In addition,
you must do these things in the Modified
Version:

A. Use in the Title Page (and on the covers,
if any) a title distinct from that of the
Document, and from those of previous
versions (which should, if there were
any, be listed in the History section

of the Document). You may use the
same title as a previous version if the
original publisher of that version gives
permission.

. List on the Title Page, as authors, one

or more persons or entities responsible
for authorship of the modifications in
the Modified Version, together with at
least five of the principal authors of the
Document (all of its principal authors,
if it has fewer than five), unless they
release you from this requirement.

. State on the Title page the name of the

publisher of the Modified Version, as the
publisher.

. Preserve all the copyright notices of the

Document.

. Add an appropriate copyright notice for

your modifications adjacent to the other
copyright notices.

. Include, immediately after the copyright

notices, a license notice giving the public
permission to use the Modified Version
under the terms of this License, in the
form shown in the Addendum below.

. Preserve in that license notice the full

lists of Invariant Sections and required
Cover Texts given in the Document’s
license notice.

. Include an unaltered copy of this

License.

. Preserve the section Entitled “History”,

Preserve its Title, and add to it an
item stating at least the title, year, new
authors, and publisher of the Modified
Version as given on the Title Page. If
there is no section Entitled “History”
in the Document, create one stating
the title, year, authors, and publisher
of the Document as given on its Title
Page, then add an item describing
the Modified Version as stated in the
previous sentence.

. Preserve the network location, if any,

given in the Document for public access
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to a Transparent copy of the Document,
and likewise the network locations given
in the Document for previous versions
it was based on. These may be placed
in the “History” section. You may omit
a network location for a work that
was published at least four years before
the Document itself, or if the original
publisher of the version it refers to gives
permission.

K. Forany section Entitled ”Acknowledgeme

or “Dedications”, Preserve the Title of
the section, and preserve in the section
all the substance and tone of each of the
contributor acknowledgements and/or
dedications given therein.

L. Preserve all the Invariant Sections of the
Document, unaltered in their text and
in their titles. Section numbers or the
equivalent are not considered part of the
section titles.

M. Delete any section Entitled "Endorsements”,

Such a section may not be included in the
Modified Version.

N. Do not retitle any existing section to be
Entitled "Endorsements” or to conflict in
title with any Invariant Section.

O. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-
matter sections or appendices that qualify as
Secondary Sections and contain no material
copied from the Document, you may at your
option designate some or all of these sections as
invariant. To do this, add their titles to the list
of Invariant Sections in the Modified Version’s
license notice. These titles must be distinct from
any other section titles.

You may add a section Entitled "Endorsements”,
provided it contains nothing but endorsements
of your Modified Version by various parties—for
example, statements of peer review or that the
text has been approved by an organization as the
authoritative definition of a standard.

You may add a passage of up to five words as
a Front-Cover Text, and a passage of up to 25

words as a Back-Cover Text, to the end of the
list of Cover Texts in the Modified Version. Only
one passage of Front-Cover Text and one of
Back-Cover Text may be added by (or through
arrangements made by) any one entity. If the
Document already includes a cover text for the
same cover, previously added by you or by
arrangement made by the same entity you are
acting on behalf of, you may not add another;
but you may replace the old one, on explicit

n}gqrmission from the previous publisher that

a%ided the old one.

The author(s) and publisher(s) of the Document
do not by this License give permission to use
their names for publicity for or to assert or imply
endorsement of any Modified Version.

5. COMBINING DOCUMENTS

You may combine the Document with other
documents released under this License, under
the terms defined in section 4 above for modified
versions, provided that you include in the
combination all of the Invariant Sections of all
of the original documents, unmodified, and list
them all as Invariant Sections of your combined
work in its license notice, and that you preserve
all their Warranty Disclaimers.

The combined work need only contain one copy
of this License, and multiple identical Invariant
Sections may be replaced with a single copy.
If there are multiple Invariant Sections with
the same name but different contents, make the
title of each such section unique by adding at
the end of it, in parentheses, the name of the
original author or publisher of that section if
known, or else a unique number. Make the same
adjustment to the section titles in the list of
Invariant Sections in the license notice of the
combined work.

In the combination, you must combine any
sections Entitled “History” in the various

original documents, forming one section
Entitled “History”; likewise combine any
sections Entitled ”Acknowledgements”,
and any sections Entitled ”Dedications”.
You must delete all sections Entitled
“Endorsements”.
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6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the
Document and other documents released under
this License, and replace the individual copies
of this License in the various documents with
a single copy that is included in the collection,
provided that you follow the rules of this License
for verbatim copying of each of the documents
in all other respects.

You may extract a single document from such
a collection, and distribute it individually under
this License, provided you insert a copy of this
License into the extracted document, and follow
this License in all other respects regarding
verbatim copying of that document.

7. AGGREGATION WITH
INDEPENDENT WORKS

A compilation of the Document or its derivatives
with other separate and independent documents
or works, in or on a volume of a storage or
distribution medium, is called an “aggregate”
if the copyright resulting from the compilation
is not used to limit the legal rights of the
compilation’s users beyond what the individual
works permit. When the Document is included
in an aggregate, this License does not apply
to the other works in the aggregate which
are not themselves derivative works of the
Document.

If the Cover Text requirement of section 3 is
applicable to these copies of the Document,
then if the Document is less than one half
of the entire aggregate, the Document’s Cover
Texts may be placed on covers that bracket
the Document within the aggregate, or the
electronic equivalent of covers if the Document
is in electronic form. Otherwise they must
appear on printed covers that bracket the whole
aggregate.

8. TRANSLATION

Translation is considered a kind of modification,
so you may distribute translations of the
Document under the terms of section 4.
Replacing Invariant Sections with translations
requires special permission from their copyright
holders, but you may include translations of

some or all Invariant Sections in addition
to the original versions of these Invariant
Sections. You may include a translation of
this License, and all the license notices in
the Document, and any Warranty Disclaimers,
provided that you also include the original
English version of this License and the original
versions of those notices and disclaimers. In
case of a disagreement between the translation
and the original version of this License or a
notice or disclaimer, the original version will
prevail.

If a section in the Document is Entitled
”Acknowledgements”, ”Dedications”, or
“History”, the requirement (section 4) to
Preserve its Title (section 1) will typically
require changing the actual title.

9. TERMINATION

You may not copy, modify, sublicense, or
distribute the Document except as expressly
provided for under this License. Any other
attempt to copy, modify, sublicense or distribute
the Document is void, and will automatically
terminate your rights under this License.
However, parties who have received copies, or
rights, from you under this License will not have
their licenses terminated so long as such parties
remain in full compliance.

10. FUTURE REVISIONS OF THIS
LICENSE

The Free Software Foundation may publish
new, revised versions of the GNU Free
Documentation License from time to time.
Such new versions will be similar in spirit to
the present version, but may differ in detail
to address new problems or concerns. See
http://www.gnu.org/copyleft/.

Each version of the License is given a
distinguishing version number. If the Document
specifies that a particular numbered version of
this License “or any later version” applies to it,
you have the option of following the terms and
conditions either of that specified version or of
any later version that has been published (not as
a draft) by the Free Software Foundation. If the
Document does not specify a version number of
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this License, you may choose any version ever
published (not as a draft) by the Free Software
Foundation.

ADDENDUM: How to use this License
for your documents

To use this License in a document you have
written, include a copy of the License in the
document and put the following copyright and
license notices just after the title page:

Copyright ©YEAR YOUR
NAME. Permission is granted
to copy, distribute and/or modify
this document under the terms
of the GNU Free Documentation
License, Version 1.2 or any later
version published by the Free
Software Foundation; with no
Invariant Sections, no Front-
Cover Texts, and no Back-Cover
Texts. A copy of the license is
included in the section entitled
”GNU Free Documentation
License”.

If you have Invariant Sections, Front-Cover
Texts and Back-Cover Texts, replace the
”with...Texts.” line with this:

with the Invariant Sections being
LIST THEIR TITLES, with the
Front-Cover Texts being LIST,
and with the Back-Cover Texts
being LIST.

If you have Invariant Sections without Cover
Texts, or some other combination of the
three, merge those two alternatives to suit the
situation.

If your document contains nontrivial examples
of program code, we recommend releasing these
examples in parallel under your choice of free
software license, such as the GNU General
Public License, to permit their use in free

software.



