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Maonua 12.4: lNMportumo Gigabit
Ethernet

12.4.1 Eicaywyn

Mia ToAAd uttooxSuevn AUOT OTOV TOMEA TWV TOTUKWY SIKTUWV UPNAWY eTidO0EWV
elvatto nmpoturo Gigabit Ethernet. To pdturto autd apéxel eUpog {wvng TG TAENG
Tou 1 Gbps kat €xel TTOAU XAUNAO KOOTOG o€ OUYKPLOT LE TEXVOAOYIEG avAAOyouU pub-
HoU petddoong. Mapéxel ertiong tn duvatdtnTa eUKOANG avaBdaduiong Twy napado-
OlaKWV ouotnudatwyv Ethernet XpnNOUOTIOWWVTAG TOUG UTIAPXOoVTEG KOMPBOUG Kal Ta
epyaleia daxeiplong.

To Gigabit Ethernet BaciCetal oto TIPWTOKOANO Ethernet kat, OTiwg Kal oL «TipAyovoi»
Tou, Xpnolorolel To (3lo MPWTOKOANO TiPAoaong oto pUOIKO peco (CSMA/CD), tnv
{dla Turtortoinon nMAatociou kat To dlo peyebog mMAatciou. AUuTO yia TnV NMAEOVOTNTA TWV
ETIXELPTITEWV KAL TWV OPYAVIOUWY TIOU €X0oUV ertevdUaoel o€ SIKTUAKN] uTtodour] onuai-
vel 6TL propouv va au&rjoouyv To puBud peTddoong Tou SIKTUOU ToUG e €va AOYIKO
KOOTOG, XwpPIig va xpelddetal va ermaveknaldeoouV TO TEXVIKO TIPOCWTIKO TOUG 1) TOUG
XpPrjoteg Tou SIKTUOU O VEOUG XEIPLOMOUG Kal Xwpig TNV avdaykn va enevdUoouv og
ETUMAEOV AOYIOUKO.

12.4.2 nNepiypapn

To Gigabit Ethernet Bpiloketal og dladikaoia Turtortoinong edw kat kaipd. Tov louAlo
Tou 1996 n erutportr] 802.3 Tou /EEE dnpuoupynoe tnv oudda 802.3z Gigabit Ethernet.
Kuplog otdxog autrig Tng opddag eival n avdarntuén evog mipoturnou yia to Gigabit
Ethernet To omolo:

v’ @aunootnpilel nuinAeupn (half duplex) kat apgirmAeupn (full duplex) Aettoupyia

ota 1.000 Mbps.

v’ @a xpnoiuorolel Tnv 802.3 Turnortoinon nAatoiou Ethernet.

v Oaxpnotuoriolel To TpwtokoANo CSMA/CD yia tnyv rpdoacr oTo PpUOLKO UECO,

drou Ba urtootnpiletal €vag ertavaAnng yia kabe nedio ouykpouong.

v’ Oa eival oupBatd pog ta rponyoupeva rpdtura dcov apopd tn dleubuvolo-

3dtnon twv cuoctnudatwy 70Base-T kal 100Base-T.

H ondda epyaociag kaBdploe TPELG OUYKEKPLUEVOUG OTOXOUG OCOV apopd TIG ATto-
otdoelg Twv KAAwdI{wV: €éva KaAwdLo TTIOAUTPOTING OTTTLKNG (Vag e MEYLOTO ETUTPETTTO
pNKkog Ta 550 m, €éva KaAwdLo LovATPOTING OTTTIKNG (VAG e MEYLOTO ETUTPETTTO UNKOG
Ta 3.000 m kat €va XAAKIVO KAAWDLO e PEYLOTO ETUTPETTO UrKog ta 25 m. H oudda
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Slepelivnoe eMiONG TEXVIKEG TTOU Ba propoUoayv va UttooTnpi&ouv arnootdoelg HEXPL
100 m xpnowuorolwvtag kaAwdio UTP katnyopiag 5. MNa 1o okortd autd arnopdoloe
va rnpodlaypdyel éva rmpoalpeTikd TepBANNovV Gigabit pe aveEapTnTn amnd To Qpuoi-
KO péoo diemapn (MMI: Media Independent Interface). H mpodiaypadpr] auth €ywve
avTIKe(peVo PEAETNG Llag EexwPLoTrg onddag Tou /EEE, n ontoia ovopdotnke 802.3ab
kat eEEdwoe To ripdtutio IEEE 802.3ab. H rpwtn npdxelpn nepypadr] Tou rpoturou
802.3ab ekddOnke Tov lavoudplo tou 1997, evw TO TEAIKO TIPATUTIO EYKPIBNKE TOV
loUvio Tou 1998.

To Gigabit Ethernet uttootnpilel kalvoUpleg KaTaoTAoEeLg AUPIMAEUPNG Aettoupyiag
yla cuvdgoelg anod PeTaywyo oe HeTaywyod Kal arnod petaywyo oe KOUBo, kKabwg Kat
kataotdoelg nuinAeupng Aettoupyiag yia dlapolpacuéveg CUVOETELG XPTNOLLOTIOWW-
vtag enavainimnreg kat CSMA/CD nipdofBaon oto puaolkd péoco. To Gigabit Ethernet
XpPnotuorotel ertiong KaAwWdLA OTTTIKWY VWV, AAAA uttoonpilel kat kKaAwdia UTP katn-
yopiag 5.

12.4.3 Ap)YiTEKTOVIKN

Mpokeygvou va au&nbei o pubudg peTddoong Tou veou Tipoturtou arnd ta 100 Mbps
oto 1 Gbps €ywvav apkeTté€g aA\ayEg oTo

IEEE 802.3 miepBANOV SLlETTAPNG LE TO PUOIKO UETO.
Ethernet Arntogpaciotnke ertiong 6tL and to ertinedo
IEEE 802.3z LLC YPAUUNG dedougvwy Kal Ttavw To Gigabit
e Ethernet 6a eival To (S0 pe TO AMAO

CSMA/CD Ethernet. H al&non tou pubpou petddo-

ong erutelxdnke cuvdudldovtag dUo TPpw-
TOKOA\Q, TO/EEE 802.3 Kat TOANSI X3T11

IEEE 802.3

QUGIKO eminedo IEEE 802.3z LLC

ampc{:moc;n;}m Fibre Channel. To oxfjpa 12.13 deixvel Tov

SB/10B TPOTIO HE TOV OTt0i0 BeeEALWDN oToXela
Ko odwkomoinon/ 2 . .
R KABE TIPWTOKOAOU ouvdudoTnKay, yia va

TonoBéman oe ce1pd/ oxnuatioouv to Gigabit Ethernet.
anocvVVOEGT)

ANSI X3T11
Kavah onTikig ivag

FC-4 avnisToipion
VYNAOTEPWV EMTEIOV]

am6 | oe1pd O ouvduaoudg auTtwyv Twv dUO TIPWTO-

FC-3 kowé 3 i 3 5
Dﬁﬂp‘;‘;'i:? cvvdeTiipag KOA\WV divel TN duvatdtnTa oTo NPOTUTIO
TCE A — / IEEE 302,32 Tou Gigabit Ethernet va a&glomomjosL To uyn-

GizahiGELie I S AoU puBpoU puetddoong epBAANOV Sie-
Tagrg TOU/EEE 802.3 KAL TO PUOLKO UECO

FC-0 dremagn NG TeXvoAoyiag Fibre Channel tou ANSI.
Ko péco MapdAAnAa to véo mipdturto datnpel ™
oupBaTdTNTA TOU e Ta talaldtepa rpo-

FC-1
Kodwormom g/
UROKMILKOTOMTI|S

2ynpo 12.13: ZovOvoopog Ty TpaToKOALWY
IEEFE 802.3 rai orctio kovdil tovo ANSI yio
™ onuiovpyia tov potomov Gigabit Ethernet
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TuTta Tou Ethernet. 'Eva povtélo tou Gigabit Ethernet mapouoiddetal oto oxrjpa 12.14.

Avadtepo eninedo

‘EAeyyog roywkig 60vdeons (LLC)

EIMITEAA
Egappoyiic "Ekeyyoc mpéoPacng oto péco (MAC)
| Zopgriioon " Zopgriioon |
Ilapoveioong
|MII| | MIL |
Zovodov
PCS PCS
Meragopdg — PMA
Awctov PMD PMD
ICpapyuig dsdopsveovlf
= Ducikd LoD N
Duowkd G0 néco
100 Mbps 1000 Mbps

PCS (Physical Coding Sublayer): Yro£minedo QUEIKIS KOOIKOTOINGNG

PMA (Physical Medium Attachment): Yrocwizedo gueikod pécov

PMD (Physical Medium Dependent): Y: im£d0 £EUPTAONEVO 06 TO PUGIKG
péco

Zynuo 12.14: "Evo povtédo tov Gigabit Ethernet

12.4.3.1 To PuUOIKO pEco

Owmpodlaypageg tou Gigabit Ethernet opifouv Tpelg HOPPEG PUOLKOU UECTOU UETA-
doong:

v 1000Base-LX: Aktiveg A€1lep TWV HAKPpWV KUpdTtwy (long wave) Heow oVO-
TPOTING KAl TIOAUTPOTING OTTTIKAG (vag.

v 1000Base-SX: Aktiveg A€1lep TwV Bpaxewv KUUATWYV (short wave) LE€ow TIOAU-
TPOTING OTTTIKNG (vag.

v 1000Base-CX: MeTtddoon HECw «lOOPPOTINEVOU» BWPAKIOMEVOU KaAwdiou
XaAKoU avtiotaong 150 Ohm.

TéNog, n 802.3ab erutponr] Ttou /EEE eEetdlel To 1000Base-T mou xpnotuortole{ UTP
Katnyopiag 5.

To unoeninedo PMA (Physical Media Attachment) Tou Gigabit Ethernet givalL to i(3lo
pe To PMA Ttou Fibre Channel. Yriootnpiovtal TtoAANd oxnjuata kwdilkoroinong, agou
dedopugva ou elggpyxovtal oto PHY mipé€rel mpwTta va nepdoouv arnod to PMD kat va
uttooTtnNpPi&ouv Ta KATAANAQ OXIHaTa KWwAIKOTIOMOoNG YA TO CUYKEKPLUEVO PUTIKO
pE€oo. To oxrjpa kwdikoTtoinong yia to Fibre Channel eivair to 8B/710B, To ortolo €xel
oxedlaotel e1dIKA yia HeTAdoon Ue KaAwdLo orttikAg ivag. To Gigabit Ethernet xpnotijo-
olei €va napdpolo oxrjpa kwdikoroinong.
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12.4.3.2 Kwdixomoinon 8B/10B

To eninedo FC1 tou Fibre Channel tieptypdgel tn dladlkacia cuyxpoviopoU Kat To
oxnNua kwdikortoinong 88B/70B. To FC1 opilel To MPWTOKOANO HETADOONG, CUMTIEPL-
AQUBaAvVoOUEVWY TNG OEPAIKNG KWIIKOTIOMNONG KAl ArToKW3IKOTIONoNG ard KAl Tipog TO
PUOLKO eTUTIEDO, TWV EBIKWYV XAPAKTNPWV KAl ToOU eAEyxXou Aabwv. To Gigabit Ethernet
Xpnotuorolei To (dlo oxrjpa kwdikortoinong/arnokwdikorioinong, dnAadr to 88/7108,
Tou eival mapdpolo pe 1o 48B/5B8 1tou Xxpnotuornoleitat oto FDDI (Mdaénua 12.1).

H kwdikormoinon tTwv dedougvwy Tou petadidovrtal pe upnAoug pubuoug petddoong
€XEL OpLOUEVA TTAEOVEKTTLATA, TA oTtola eivat:

v' TMeplopifel Toug XapaKTRPEeG TNG HETAS0o0oNG (Yia mapddetya, To A 6og twv 7
og OX€0n e To TIARB0g TwV 0) Ttou ennPedlouV TO PUBO CPAAUATWV.

v' BEATIWVEL ONUAVTIKA TO CUYXPOVIOUO ToU poAoylou oe ertinedo duadikoU Yn-
¢piou Tou TTapaAATTIN.

v' Au&dvel Vv mbavotnTta o KOUBOoG - TapaAnIng va avixveloel kat va dlopbw-
oeL AAON OTNV EKTIOUTT] 1] OTNV NAPaAafr] Twv SeSOUEVWV.

v' BonBdel oto Jlaxwplopud Twv duadikwy Yneilwv eAg€yxou arnd ta duadikd yneia
TwV OeSOUEVWV.

>t1o Gigabit Ethernet To ertiniedo FC1 nmapalapBdvel arnokwdikoroinuéva dedougva
arnd Tto eninedo FC2, kabwg Kat 8 duadikd Yneia kabe popd arnd ToO UTTOETTIMESO
oup@PIAimong (RS: Reconciliation Sublayer), To oTtolo YEQUPWVELTO PUOIKO TIEPIRAN-
Aov dlentagpng tou Fibre Channel pe ta napandvw ernineda tou /EEE 802.3. H kwdKo-
Toinon yivetat pe Tnv avriotoixion 8 duadikwv Ynepiwv oe xapakmmpa urnkoug 10
Suadikwv Yneiwv. Ta arnokwdikortionuéva dedopugva aroteAouvtal arnd 8 duadikd
Ynopia pe pia petaBAnTr) eA€yxou. Autr n TANnpo@opia KwdIKOoTIoLEITAL 0T CUVEXELQ
oe éva xapaktrpa twv 10 duadikwv Yneiwv.

H kwdkortoinon yivetat arodidovrag o kABe xapakmmpa petdadoong éva cUpoAo
TIoU €xel TN HopPn Zxx.y. To Z eival n petaBAnTr eA€yxou n oroia propel va mdpet
Suo TuEg, D yia dedopgva kal K yia e1dikodg xapaktripeg. O nmpoodloplondg xx eival
N 3ekadIKA TYur] Tou duadikoU aplBpuou Ttou ouvtibetal arnd €va urtooUVoAOo arnokwdL-
KoTtoNEVWY dedoeEvwy. O TIPoadloplopdg Yy eival n dekadikr Tiur) Tou duadikoU aplo-
HOU TWV UTIOAOLTWYV ATTOKWIIKOTIONUEVWY deSOMEVWV. AUTO onuaivel Tl uttdpxouv
256 ruBaveg TIHEG Yia dedopgva (Mpoodloploudg D) kal 256 tibaveg TIHEg yia eldt-
KoUG XapaKtMpPEeg (Mpoodloploudg K), amno Tig ornoleg SHwg Xpnotortolouvtal Uévo oL
12. Otav napaAngOouv ta dedopugva, o Xapaktrpag Hetddoong arnokwdikorioleltatl
oe €vav anod Toug 256*8 cuvduaopoug Suadikwy Yneiwv.

12.4.3.3 To mepifaAiov diemaPpng

To mepiBaAlov diema@rig Tou Gigabit Ethernet (GBI/C: GigaBit ethernet Interface
Carrier) eTutpg€rel otoug SlaxelploTeg Tou SIKTUOoU va dlapoppuwoouv kKABe Gigabit
BUpa yia ekTtournr) AEIlep MAKPWYV Kal BPaXEwV KUMATWY, KABWG KAl yla pUOLKA TiEPL-
BAAAovTa dlertaPnq e XAAKIVO KaAwdlo. AuTd To yeyovog divel tn duvatdtnta oTig
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etalpeleq va kataokeudoouv PetaywyouUg T1ou &i-
1000 Mbps MAC vat aveEdpmnrtol ard Vv TortoAoyia Tou kahwdiou
802.3z CSMA/CD Ethernet OTTTIKAG ivag (oxrpa 12.15).

B 12.4.3.4 To emimedo MAC
l l l l To emninedo MAC tou Gigabit Ethernet eival ia-
IOOOIiase-CX 1000Base-T 1000Base-SX 1000Base-LX pPopolo pe autd Twv Ethernetkat 100 Mbps Ethernet.
%8 JEEvos aLIIVO KaA(DO10 TOAMOTPOTT povoTponn { 4 't { i-
«coppomnpévey %TP Feopioc 5 Onmg iv;l T, To eninedo au:ro urtootnpidel aupimAeupn K(’J.l 1g]u1e
Gmpfl;}t;usvo 100 m 1.780 nm 11.300 nm mAeupn petdadoon. Ta XapakKinpPloTlKA Tou
mzsml ' 500 m ol Ethernet, éniwg eival n avixveuorn Twv cuyKpouU-

OgWV, TO UEYLOTO HKOG Tou SIKTUOU, Ol KAVOVEG
yla Toug ernavalnrteg, eival ta dia kat yia to
Soyuo 12.15: H Asrtovpyio oo GBIC Gigabit Ethernet. H unootpi&n g nuimieupng
peTddoong npooBgtel oto Gigabit Ethernet SUo Ael-
Toupyieg mou de cuvavTwvTal oTo apXlké Ethernet, Tov Katalylopo mAaiciwv (frame

bursting) KalL TNV EMEKTACN PEPOVTOG OCUATOG (carrier extension).

12.4.4 HpimmAgupn HETASOO0N

>V nuirmAeupn petddoon xpnotuortoleital To mPpwtokoAAo CSMA/CD tipoKeljgvou
va dtacpalloTel 6Tl oL KOBoL prmopoUv va ETUKOWVWVOUV HECW eVOg KaAwdiou kKat AT,
otav cupBel ouykpouon, To dikTtuo Ba avakAuYel.

H avaBdbuion tou Ethernet pe puBpoug petddoong tng Ta&ng tou Gigabit dnuioup-
YNoe oplopéva oA uaTa otnV UAoroinon tou CSMA/CD. 3e pubuoug petddoong
peyaAutepoug Twv 100 Mbps ta pikpd rtak€ta dedopgvmwy eival pukpdtepa arnod 1o
MNKOG TwV duadikwyv Yneiwv Tng xpovobupidag (s/ot-time), jue arnoTEAeTa va uttdp-
XEL Kivduvog va unv avixveutel yla oUykpouon oe tétola naketa. Yrievoupuifoupe oL
XpovoBupida eival o xpdvog rnou arnatteitat, wote to eninedo MAC tou Ethernet va
propel va xelplotel TIg ouykpouoelg. Na va Eemnepaotel To MPSRANUQA, OTIG TIpodLla-
YPA®PEG TOoU Ethernet €ylve EMEKTAOT] TOU PEPOVTOG ONUATOG TTIOU TIPooBETEL SUadIkA
Ynopia oto mAaiolo, péxpl autd va ptdaoel oTov eEAAXIOTO aplBud xpovobupidwyv Ttou
"Ae’gclq mTou "péé ararroUvTal, WOoTE va avixveuovtal OAEG Ol CUYKPOUOELG.

el va Oupauan Muia akéun aAAayr otig ripodlaypaPeg Tou Ethernet eival n mpooBrikn Tou Katatyt-
opuoU MAaloiwyv. Mpdkeltal yia €va TpoalpeTIKO XaApaKTNPLOTIKO, To ortolo divel tn du-
vatdmmta o gvav KOURBo va petadwoel TIoANA TAaiola padi (katatylopodg) xwplig va
apadwaoel ToV EAeYX0 Tou KavaAloU. Ot uttdAourtol KOBOoL TTou ocuvdgovTal JUE TO KavA-
AL gV EKTIEUTIOUV, HEXPL VA dlaTILoTWOoOoUV OTL de petadidetal tinota o’ autd. O otab-
OUMPWONG, MEPIBAN- | ,3c aMOOTOAG TOU KATAYIOHOU MAQLCIwY Yep{lel TO kevd SIA0TNHA avdpeoa oTta
Aov SIEMAPNG, KATALYL-| mAqiola pe SUaSIkE PNeia EMEKTAOTS, WOTE KAB® GAN TN SIGPKELA TOU KATAYIOHOU Ot

OMGG MAQLOIWY, EMEKTA-| yrdAoirol KEUBOL VA YVwP{louv STLTO KAVAAL XPNOUIOTOLETaL.
oM PEPOVTOG or']ucrroq.y

Gigabit Ethernet, Né\lep,
ToAUTpOTN / HOVATPOTIN
OTTTIKNY (va, uttoeTtinedo



