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To npdtuno petaywyrig nAai-

oiou anotelei eEENIEN Tou npo-

tunou X.25.

Mabnpua 15.2:

15.2.1 Eicaywyn

To npdturio HeTaywyrg mAailoiou (FR: Frame Relay) apopd ta AEM uynAng andédo-
ong kat Aettoupyel ota duo mpwTta ertireda (PUOLKS erinedo kal eninedo ypauung
Sedopugvmwy) Tou povteAou avapopdg OS/. To mpdturo FR Bacifetal otnV TEXVIKN TNG
HETAYWYNG HOVADWYV dedouévwy PHeTaBANTOU UrKoug, oL ottoieg Aéyovtal mAaiola. H
TEXVIKN AUTn €ylve yvwoTr) To 1988, oto nmAaiolo tng avdarntugng twyv SIKTUwV/SDN, wg
Ma véa popopr) urinpeoiag popea (bearer service) yla HETAYWYT] TIAKETWV. ATt TO
1988 €wg orjpepa €xel onuelwBel onuavTikr TPO0d0G OTNV TEXVLKI] AUTNr Kal €XouV
yivel TToAU onuavtikég rpooTrtdbeleg TuTtornoinorg g téoco arnd tnv/TU-T kat TtoANS/
d0o0 kal anod IOWTIKEG eTALPEIEG.

O puBpuol petddoong rnou erutuyxdvovtat arnd to npdTurtio FR eival TToANarnAdaoiol
Twv 64 Kbps (k x 64 Kbps, pe k=1, 2, ... 32) kal entopévwg pOAvouyv ta 2,048 Mbps.
Oplop€vol KaTaoKeEUAOoTEG KAVOUYV TipooTtdBela va erekteivouv TIg TaxUutnTteg ota
45 Mbps, evw og gpyaoTtripla €xouv eriteuxdel pubpuol Tng Tad&Eng Twv 100 Mbps.
QOuolaoTikd To FR gival éva akdun otddlo eEEAENG Tou TIpoTUTIoU X.25 Kal TIapExXEeL
uTnPeoieqg oL ortoleg otoxeUouv oTn BEATIWOTN TNG ETIKOWVWVIAKNAG artddoong (ueiwon
TwVv KaBuoteprioewyv), otn duvaTtdNTa KAAUTEPNG XPr1oNG Tou eUpoug wvng, KaBwg
Kal ot pelwon Tou KOOTOUG TWV ETIIKOWVWVIAKWYV JLaTtd&ewv. To IMPATUTIO HETAYWYNAG
nAawociou propel va uhoroinBei oe IWOLWTIKA 1) og dnudola diktua.

15.2.2 Xuokeu€g HETAywyng mTAaiciou

OL ocuOoKeUEG TTou Xpnotloriolouvtal og €va diktuo FR dlakpivovtal oe dUO YEVIKEG
Katnyopleg, avtiotolxeqg pLe autég tou X.25, dnAadn] otnyV TepHaTikr] SIAta&n dedoe-
vwv (DTE) kal otnV TEPHUATLK SIATAEN KUKAWATOG dedopgvwy (DCE). H DTE urnopel
va BewpnBel wg n TeppaTikng ddTagn Tou Xpnotn, onwg eival yia nmapddetyua évag
NAEKTPOVIKOG UTTOAOYLOTNG, evw N DCE, Ttou ouvnwg avapgpetal kat wg dltartodla-
HOPPWTAG (Mmodem), aroTeAel SIKTUAKO €EOTTIALOO TWV TNAETIKOWVWVIAKWY KUPIwg
OPYQVIOUWYV. ZKOTIOG TNG DCE eival va rtapgxel urnpeoieq petaywyng oto diKTuo Kal
va petaggpel dedopéva peow Tou dIKTUOoU.

>to oxnpa 15.3a anetkovideTal €va IBLwTIKO SIKTUO TTIoU OUVSEEL TECTEPA TOTIKA Oi-
KTUuQ SNUIOUPpYWVTAG —HECW TWV ATTATOUEVWY CUCKEUWYV LETAYWYTG— €vaV KOpUo
SIkTUOU FR. E1d31koU TUTIOU OUOKEUEG TTPOoBAOCG HETAYWYNG TTAalgiou (FRAD: Frame
Relay Access Device) prnopouyv va dlaxelplotouV TIOANA TIPWTOKOAAA KAl APKETEG OL-
KTUOQKEG OUOKEUEG (DPOOAOYNTEG, YEPUPEG KTA.), OUVOEovTag UE AUTO TOV TPOTIO
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Sla@opeTikA Torikd diktua énwg to Ethernet kal 0 SAKTUALOG e KOUTIOVL SIEAEUONG.
AN\EG CUOKEUEG HmopoUv va Xpnotoroinouy eriong yia tn ouvdeon oe €va dnuo-
olo diktuo FR (oxnua 15.3B).
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2niuo 15.3f: Aquooto Siktoo puetaywyng mioiciov

15.2.3 NonTa KuKAWpaTa HETAywyng mAaiciou

To npdturtio FR tapg€xel eriikolvwvia TipooavatoAlopgvn otn ouvdeon oTo erninedo
YPAUMNG 3edopgvwy. AUTH N ETIKOLVWVIA ETUTUYXAVETAL UE TN XPT10N VONTWV KUKAW-
HATWV HETAYWYHG TTAAIciou, Ta ortola uAortolouvTtal and pia vonTtr) ouvdeon avAue-
oa og dUo DTE pé€oa oe €va diktuo FR.
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Ta vonTtd KUKAWUATA TIApEX0UV eTiKolvwvia SIMAN G kateUbuvong avdueoa og ou-
okeU€g DTE kal xapakmmpifovral and uia TautéTnTa ouvdeong YPAUHUNG SESOHEVWY
(DLCI: Data Link Connection Identifier). Evag aplOuog arnd vonTd KUKAWUATA €XELTN
duvatdnTa, HECW TWV TEXVIKWYV TNG TIOAUTIAEE(ag, va cuvduaotel pe éva puUotkd KU-
KAWMA yia TN petddoon oto diktuo. Autr n duvaTtoTNTaA HLELWVEL CUVABWG TOV EEOTIAL-
OO KAl TNV TTOAUTTIAOKOTNTA TOoU SIKTUOU, N ortola aroteAel cuveErela tng ouvdeong o’
AuTO TTIOAWYV CUCKEUWVDTE.

>e €va diktuo FR éva vonTtod KUKAwA prtopel va nepvd peéoa ano evalApueooug KO-
Boug. Ta vonTd KUKAWMATA ToU SIKTUOU FR urnopouv va dltakplBouv og dUo Katnyo-
pleg, ota poéviua vonTtd KUKAWUATA KAl 0TA ETIAOYIKA VONTA KUKAWUATA.

15.2.4 Aopn mAaigiou pPETAYWYNG

310 oxrjna 15.4 arnelkoviCetal n dour evog nAalciou HETAYWYNG.

MnKog mediou og XApaKTHPEG

Snuaia AigBuvon Aedopéva ‘Ereyxog akohoubiag | syaia
mAatciou (FCS)

Zonpo 15.4: Aour] mhoiciov uetaywyns

‘Onwg uropei va dlakpivel kavelg, €va mAaiolo petaywyng arnoteAeital and ta napa-
KATw redia:

v To nedio onpaia (flag), To onoio xpnoloroleital yia Tnv oploBgtnon tng ap-
XNG Kat Tou TEAoug evog nAatlciou. H Tiur) Tou ediou autouU eival tdvta n (dia
Kat avtiotolxel oto dekaeEadikd aplOud 7E 1) oto duadikd aptbud 01111110.

v To nedio dieBuvaon (address), oto oroio nep\apBdavovtal TAnpoPopieg yia
TO voNTo KUKAWMA Ttou ouvdgel TNV D TE kal Tov eE0TIALOO Tou SIkTtUou. H doun
autou Tou iediou eival apKeTA TIOAUTIAOKN, N avAAUOY] TNG Opwg EemepvdA Toug
okortoug autou Ttou BiRAlou.

v To nedio dedopéva (data), To omnoio eEurmpeTel TN PHETAPOPA TWV TIAKETWV.
Kd6e nAaiolo o’ autd to nedio eival petaBAntou peygboug, Pe KOG TTIou dev
prtopel va urtepBaivel toug 16.000 xapaktnpeg, kat mepAapBdvel dedopgva
xenom.

v To nedio éAeyxog akoAhouBiag mAailciou (FCS: Frame Check Sequence), To
ortol{o xpnoluoroleital otov EAeyX0 AaBwV KATA TN PETAS0O0T TWV JESOUEVWV.
H tyur) Tou nediou autou urtoAoyiletal arnd Tn CUoKeUur HeTAd0ONG Kal eTTLRE-
Bawwvetal arnd Tov MAapaAriTn MPOoKelEvou va eEaoPallotel n akepatdtnta
TwV SeSOUEVWV.
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15.2.5 Zuykpion Twv mpoTtummwv X.25 ka1 FR

H texvikr TNG HETAYWYTG TIAQLO{OU TIAPOUGCLIACTNKE WG MLlA BEATIWHEVN TIPATACON TNG
KAQOLIKAG TEXVLIKIG HETAYWYNG TIAKETOU, N orntoia reptypdgetal arnd to npdturtio X.25.
MpoékuPe armd Tnv arnaitnon mou UTtPXe va KaAUPBoUv ol au&nuéveg avaykeg Ot-
KTUWONG Kal dlacuvdeong TwV TOTUKWY SIKTUWV XwpI(g kKaBuoTteproelg Kal ue OGO To
Suvatdv peyalutepn a&loriotia otn petddoon, dnNAadn pe TNV eEacPAAlon KaAUte-
PNG IO TNTAG UTINPECLWV.

‘Eva arnd ta XapakTnELoTIKA Tou TipoTuriou X.25 eivat n dnuoupyia peydlwyv eruBa-
puUvoewyv oTnVv arndédoon Tou SIKTUoU, Otwg paivetal kat oto oxnua 15.5.

Evdidpecog
K6UROG
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Mnyn Npoopiouédg

Synua 15.5: Emiffopivveeig oto mpotomo X.25

To oxrjna autd, To ortoio arelkoviZel To eMinedo YPAUMNG dedoUEVWY, delXVeL TN pon
Twv MAalciwv ou artarroUvrtal yla tn HeTddoon evog Ttaketou dedougvwy anod tTnv
TINYr] OTOV TIPOOPLOUO TOU, KABWG KAl TNV EMIOTPOPN evOg TTAALCIOU avayvwplong.
SUppwva e To erinedo ypauung dedougvwy, kABe Bripa (hop) péoa oto diktuo arat-
Tel TNV avtaA\ayr] evog Aatoiou dedopgvwy Kal evog TAalciou avayvwplong. Ermi-
TIA€oVv og KABe evdldueoo KOO Tipgrel va datnpouvTal Tiivakeg kKatdotaong yla
KABe voNTO KUKAWMA, WOTE va SlEUKOAUVOVTAL Ol EAEYXOL PONIG TNG KUKAOPOopiag kat
TwVv AaBwvV, ocUu@wva e To TpdTuTto X.25.

>e OAa ta npoBArjuaTa rou rtapouciade N KAAOLKI] TEXVIKA TNG HETAYWYTG TIAKETOU
NEB6e va dwoel AUoN N TEXVIKN TNG HETAYWYNG MAalciou. Baolkd xapaktnplotiko TnNg
elval o cuvduaoudg NG PAocoPpiag TNG LETAYWYNG UE TNV OUCLACTIKN pelwon Twv
emBapuvoewy TIoU Ttapatnpouvtal oto MPoTurto X.25. OL kUpleg dlapopEeg Twv dUo
TEXVIKWV gival ol eENG:

v >to pdtuTttio FR n onuatodooia eAéyxou petagepetal arnod Eexwploto vonTto
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KAVAALTIOU eV EUMAEKETAL UE TO KAVAAL HETAS00NG dedoEVWY. ATTOTEAEC A
auTtou Tou dlaxwplopou eival 6Tt dev eival avaykaio va xpnotoroloudyv oL gv-
Sldueocol KOUBOL, yia kABe aveEAPTNTN oUvdeoN, TIG dladlkacoieg eAEYXOU KAN-
ogewv, OTwg eivat ol Tiivakeg katdotaong kavaAloU kKat ta pnvuuata rnpoddou.
v 210 FR n mmoAumAegla kal n peTaywyr) TIakETwy yivovtal oto erninedo 2 (Ypau-
uNg dedopgvwy) kal OxL oto erinedo 3 (SlkTtuou), OTwg Yivetal oto MpdTUTIo
X.25, pe anotéAeopa tnv Katdpynon evog oAOkANpou erurnedou ene&epyaociag.

v 310 FR 1tou n petddoon yivetal arnod koo oe kKOUBo —A€yetal Kat Briua rpog
Bra (hop-by-hop)uetddoon — dev arnarrtouvtal EAEYXOL PONG KAl AaBwV o€ KABe
KOMBO. AV XpelaoTouV TEToLoL EAeYXOL, TOTE auTo elval uTtoxXPEwon KATolou AAAOU
UPNASTEPOU EMIIMESOU.

Evdidueoog
Kk6ppog
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Mnyn MNpoopioudg

Zynuo 15.6.: H dettovpyio tng UETO@ YRS TAOLGIOD

H Aettoupyia Tng petaywyrig nmAawciou gaivetal oto oxnua 15.6. H iy otéAvel
OTOV TPOOoPLOUO €va povo TAaiolo dedopugvwy Kat AapBdvel €va mAaiolo avayvwpl-
ong, Tou dnuoupyeitatl oe €va uPnAdtepo erninedo. EnMopévwg otn petaywyn TIAAL-
olou dev urtdpxel n duvatdtnTa va Yivel o EAeyX0g TNG PpOoNg OTo erinedo 2, OTiwg OTO
npPdturno X.25, propel Suwg va yivel og KArolo AANo upnAdtepo ertinedo. Emiong, orwg
npoavapePONnKe, O0Tn HeTaywyr) Aalciou dev propel va dlevepynBel o EAeyxog Twv
AaBwv og KABe Brua (hop), avtiBeta and 6,tL cupBaivel oto podTuTIo X.25. Zrjuepa ta
MELOVEKTNUATA AUTA TNG HETAYWYNG TMAaloiou de Bewpouvtal TOCGO ONUAVTIKA, apou
avtiotabuiCovral arnd TIg ocuvexXws BEATIOUUEVEG YPAUUEG LETASOONG KAL TEXVIKEG [UE-
Taywyng.

H texvikn TNG petaywyng rAatoiou €xel oplougva oAU a&loAoya MAEOVEKTAATA.
Mo cuykekpgva, PElVEL ONUAVTIKA TG eTiBapUvaelg TTou tapatneoUvTal OTo TiPo-
Turto X.25, uttootnplidel pubpoug petdadoong €wg 2 Mbps, apgxel eUpog {wvng KAto-
T artmpatog (on demand), KaBwg KAl TIOAAEG ouVASoug SedOUEVWY ETTAVW OTNV dla
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ypauur npdopBaong. Onwg eivat 1dn pavepd, n HeTaywyr) MAALo(oU avTikadblotd To
nPJdTUTTIO X.25.

Ta TMAEOVEKTNUATA TOU TIPOTUTIOU HETAYWYNG TIAALO(OU O OX€OoNn [UE TO TIPATUTIO
X.25 KAl TA HOOWPEVA KUKAWUATA ONUELWVOVTAl oToV Tiivaka 15.1 rmou akoAou®Bel.

ITivarog 15.1: Xbyrpion mpotdmwy uetoywyic tioiciov, X.25 kal jioBmusvmwy KOKAWUATwY

Suvoyifovtag, Ta BeTIkd oTolxela Tou TIPOTUTIOU ETAYWYTG TTAALo{oU, Ta omtoia To
Slakpivouv and to npdturno X.25, eivat:

v Auvatdétnrta diauolpacpol BUpag KAl YPAUUNG XPNOLOTIOIWVTAG TNV TEXVLIKN
NG MoAUTAeElag MAatciwv.

YynAoi puBpuoi petddoong.

YYnAn andédoon.

Mikp€g kaBuoTeprioelg.

AldBeon eUpoug Zwvng KaToriy artruaToq.

SUVOEoELG e TIOANA onpueia.

Eueli&la oTto kdoTOG UAOTIOMONG.

EukoAia petatporng Twv unapxovtwy SIKTUwv o SikTtua JeTaywyng Aatoiou.
EUKOAN enéktaon Tou SIkTtUou.

EUkoAn diaxeipion Tou SikTtUou.

SupBatdtnTa pe MoANd pdTuna.

ISlaitepa KaAr] anddoon o€ Uia oelpd EPAPOYWV.

U N N N N N W N N U NN

ISlaitepa kaAr andédoon o cuvduaoud e Ta diktua /SDN.

-« ~—
A£€Ee1g TTOU TIPETTElI va Bupapupain

- Metaywyr mAaloiou, CUOKeUEG TIPAoRaong LeTaywyng mAatciou (FRAD), vontd Ku-
wuaTa PHeETaywyng mAalciou, tTautdtnta ouvdeong YPauung dedouévwy, nedio
paia, tedio dieuBbuvon, Tiedio dedougva, Tedio EAeyx0og akolouBiag mAaioiou.
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