JlabopaTopHas padora
Pacuer cetu Fast Ethernet

Leab nanHo# padoThl — H3yUYCHHUE MPUHIMITOB TexHOIOTHIA Ethernet m Fast Ethernet m npaktudaeckoe ocBoeHHe

METOJMK OIICHKH paboTOCTIOCOOHOCTH CETH, MOCTPOSHHOU Ha Oa3e TexHonoruu Fast Ethernet.

Teopernueckue cBeIeHUA

Texunosorus Ethernet. Cnietudukanus cetu Ethernet 6puta npeanosxxena pupmamu DEC, Intel u Xerox (DIX) B
1980 T., 1 HECKOIBKO MO3Ke Ha ee OcHOBe mosiBuiics ctanaapt |EEE 802.3.

ITepewie Bepcun Ethernet vI.0 u Ethernet v2.0 B kauecTBe cpe/ibl mepeadu UCIOIb30BAIH TOJBKO KOAKCHATBLHBIN
kabenb. Crammapt |IEEE 802.3 mo3Bossier B KadecTBe Cpebl IMEpelayd HUCIOIb30BaTh TaKXKE BUTYIO Mapy H
ontoBosiokHO. B 1995 . 611 mpunsT cranaapt IEEE 802.3u (Fast Ethernet) co ckopoctsio 100 M6ut/c, aB 1997 1. —
IEEE 802.3z (Gigabit Ethernet — 1000 Mowut/c) Ocenbto 1999 r. npunsr cranaapt IEEE 802.3ab - Gigabit Ethernet na

BUTOM Iape KaTEropuu O.

B o6o3nauenusx Ethernet (10BASE2, 100BASE-TX u np.) mepBblil 3JIeMEHT 0003HA4YaeT CKOPOCTh Iepeaadn
JTaHHBIX B MOuT/c; BTOpo# 3nemeHT BASE o3Hawaer, 4ro mcmonb3yeTcss mpsmas (HEMOMYIMpOBaHHAs) Iepenaya,
TPETUH 3JIEMEHT 0003HaYaeT OKPYIJICHHOE 3HAYCHHE JUTHHBI Kabems B coTHsax MetpoB (LOBASE2 - 185 m, 10BASES -
500 m) wm tan cpensl nepenaun (T, TX, T2, T4 - Burtas mapa; FX, FL, FB, SX u LX — onrtoBosiokao; CX -
KoaKcHa bHBIN Kabenb M Gigabit Ethernet).

B ocnoBe Ethernet nesxut MeTo 1 MHOXKECTBEHHOTO JOCTYIIA K Cpelie Tepeadn ¢ MPOCIyIIMBaHUEM HECYIICH U
obnapyxenunem koumsuii - CSMA/CD (Carrier Sense with Multiple Access and Collision Detection), peanu3yembrii
ajanTepaMy KaXJI0TO y3j1a CEeTH Ha arapaTHOM HJIM MUKPOIIPOTPAMMHOM YPOBHE:!

- BCE ajanTepbl MMEIT ycTpoiictBo noctyna kK cpene (MAU) — TtpaHcuBep, MOAKIIOYCHHBIH K 0OIIeH
(pa3nensieMoit) cpese nepeaaun JTaHHbIX;

- K&XJIbIN ajanTtep y3ia nepes nepenadeit nHGopMaIuy npociylnBaeT JUHUIO 0 MOMEHTA OTCYTCTBHS CUTHAJA
(Hecymei);

- 3ateM anantep popmupyer kaap (frame), HauyMHAIOMIMIICS ¢ CHHXPOHHU3UPYIOMIEH NpeaMOyJibl, 32 KOTOPOH
CJIEIyeT MOTOK JBOMYHBIX JTAHHBIX B CAMOCHUHXPOHHU3UPYIOIIEMCS (MAHUECTEPCKOM) KOJIE;

- JIpyryue y37bl MPUHUMAIOT TOCIAHHBIA CUTHAJI, CHHXPOHU3HPYIOTCS IO TpeamMOyjie U ACKOAWPYIOT €ro B
MIOCJIEAOBATEIILHOCTHU OUT;

- OKOHYaHHE Tepe/lauu Kajapa onpeaensercs 00HapyKeHUEM IPUEMHUKOM OTCYTCTBHS HECYIIEH;

- B cinydae OOHapyxXeHHs xo/iusuu (CTOJKHOBEHHUS ABYX CHTHAJIOB OT Pa3HBIX Y3JIOB) MEpPEAArOIINe Y3JIbl
MpEeKpallaT Mepeaady Kajapa, MOCJe Yero uepe3 ClAydyalHbli TPOMEXKYTOK BpeMeHHU (KakAbli 4Yepe3 CBOM)
OCYIIECTBJISIOT TMOBTOPHYIO TOMBITKY TEpeaaud MOCJie OCBOOOXKICHHUS JIMHUM, TIPH OYEPETHON HeyJaade aeacTcs
cJIemyromias momnsITKa (1 Tak 10 16 pa3), mpudeM HHTEPBAIT 3aJICPKKH YBEITHUIUBACTCH,

- KOJUTU3WsI OOHAPY>KMBASTCS TPUEMHUKOM T10 HECTAHIAPTHOM JITTMHE Kapa, KOTOpast He MOXET ObITh MEHbIIE 64
OaiiT, He cunTast mpeamOyIIbl;

- MEXKIY KaJIpaMH JIOJKCH 00ECIICUYMBATHCS BPEMEHHOM 330D (MeAHCKaOposbitl ti MeNCNAKeMHbLL NPOMENCYMOK,
IPG — inter-packet gap) miurensHOCTBIO 9.6 MKC — y3€I1 He UMEeT IpaBa HayaTh Iepeiavy paHblile, YeM Yepe3 HHTEpBal
IPG, nocnie onpeneneHns MOMEHTa MPOTaTaHNs HECYIIICH.

Onpenenenue 1. /Jomen konnuzuti — rpynna y3JjaoB, CB3aHHBIX OOIIeH cpeaoi (KaOeasMu U MOBTOPUTEIISIMH )
nepeavmn.

[IpoTsHKEHHOCTh TOMEHA KOJUTM3WM OTPAaHWYMBACTCS BPEMEHEM PaclpOCTPAHCHUS CUTHAJIA MEXIy Haunbosee
yAAJIEHHBIMU APYT OT ApPYyTa y3JIaMHu.

Omnpenesenue 2. /[uamemp oomena Koanusuii — pacCTOSTHUE MEXTY IBYMs HanOoJiee yAalleHHbIMU APYT OT JIpyra

OKOHEYHBIMHU yCTPOUCTBAMH.



Omnpenenenue 3. bumoesuwiii unmepsan — BpeMs, HEOOXOAUMOE JIJIsl Iepeaun oAHOoro oura. bUToBbIi HHTEpPBAN B
Ethernet (mpu ckopoctu 10 M6wut/c) cocraBisiet 0,1 MKC.

Texnonorus Fast Ethernet. B texnonorun Fast Ethernet Benmnanna 6utoBoro maTepBaia coctariser 0,01 Mkc,
YTO J1aeT JECATUKPATHOE YBEIMYEHHUSI CKOPOCTH mnepenaun AaHHbIX. [Ipu sTom dopmar kaapa, 00beM MEpEeHOCUMBIX
KaJ[pOM JTaHHBIX U MEXaHHM3M JIOCTYIIa K KaHaTy Iepelaun JaHHBIX OCTAIUCh O0e3 U3MEHEHHsI 1o cpaBHeHuIo ¢ Ethernet.

B Fast Ethernet ucnoms3yercs cpena mepemadn JaHHBIX IUIsi paboTel Ha ckopoctr 100 MoOwut/c, xoropas B
cnenudukaruu IEEE 802.3u umeer o6o3nauenus «100BASE-T4» u «100BASE-TX» (Burtas napa); «100BASE-FX» u
«100BASE-SX» (onTOBOJIOKHO).

IIpaBuJjia MOCTPOCHMS CETH
IMepBas mogenn cern fast Ethernet. Monens npeacrasisier co0oi, Mo cyTH, HAOOp MPaBUII TIOCTPOCHUS CETH
(tabm. JI.1):
— JUIMHA KaXJ0T0 CETMEHTa BUTOW Taphbl J0JDKHA ObITh MeHbIe 100 Mm;
— JUTMHA Ka)XJI0T0 ONTOBOJIOKOHHOTO CETMEHTA JI0JDKHA ObITh MeHbIIE 412 M;
— ecau ucnonp3yrores kademu MII (Media Independent Interface), To kakplit U3 HUX TOJDKEH OBITH MeHbIIIE 0,5 M.
— 3aJIepXKKH, BHOCUMBIC kabeaem M|, He ydnuTBIBalOTCS MPH OLIEHKE BPEMEHHBIX MApaMETPOB CETH, TaK KaK OHH

SIBJIISIFOTCSI COCTAaBHOM YaCThIO 3aJICPIKCK, BHOCUMbBIX OKOHCYHBIMHA YCTPOﬁCTBaMH (TCpMI/IHaJIaMI/I) H IIOBTOPUTCIIIMU.

Tabnuua JI.1

IIpenenbHo JoyCTUMBINA AMaMeTp A0MeHa koJ1u3uil B Fast Ethernet

Tun nosropuresst Bce cermeHTBI Bce cerMeHTBI Coueranmne Coueranne
TX nam T4 FX cermeHToB (T4 1 cermeHTOB (TX 1
TX/FX) FX)

CerMenr, 100 412,0 — —
COEIMHSIIONINH JIBa y3J1a
0e3 moBTOpUTENEH
OnMH TOBTOPHUTEIIb 200 272,0 231,0 260,8
Kiacca |
On1H TOBTOPHUTEIIH 200 320,0 — 308,8
kiacca |l
JIBa moBTOpUTEIb 205 228,0 - 216,2
kiacca |l

CraHgapToM OMNpEIeNICHBI IBA KJIacca MOBTOPUTEIIEH:

— MOBTOPHUTENHU Kjacca | BRIMOTHSIOT TIpeoOpa3oBaHUE BXOJHBIX CHTHAJIOB B IU(POBOI BHI, a TIPHU Tepeaade
CHOBa MEPEKOAUPYIOT UG POBBIE JaHHBIE B (DU3UUECKUE CUTHAJIBI; MPpeo0pa3oBaHuE CUTHAJIOB B MOBTOpUTEIIEC TpeOyeT
HEKOTOPOTO BPEMEHH, MIO3TOMY B JOMEHE KOJUTU3UHN JOIMYCKAeTCs TOJIBKO OJUH MOBTOPUTENH Kiacca ]

— MOBTOPUTENH KJacca || Heme yIeHHO Tiepe1atoT MOJIy4eHHBIE CUTHAIIBI 0€3 BCSIKOTO MPEe00pa3oBaHus, IOITOMY K
HUM MOJKHO TOJKJIFOYaTh TOJIbKO CETMEHTBI, HMCIOJB3YIOIIUE OAMHAKOBBIE CIOCOOBI KOJWPOBAHUS JaHHBIX; MOXKHO
HCIIOJIB30BaTh HE 0oJiee IBYX MOBTOpUTENEH Kiacca |l B oqHOM JOMEHE KOJUTU3UM.

Bropas moaennb ceru Fast Ethernet. Bropas monens COIEpKUT MOCIEN0BATEIBHOCTh PACYETOB BPEMEHHBIX
MapaMeTpoB CETHU MPU TOJYIYIUIEKCHOM peXuMe oOMeHa JaHHbIMU. J[MameTp JoMeHa KOJUIM3UUA M KOJIUYECTBO
CErMEHTOB B HEM OIrpaHUYEHBI BPEMEHEM ABOWHOIO 000pOTa, HEOOXOAUMBIM Jis MPABUIBLHON PabOTHI MEXaHHU3Ma

OOHapyKEHHSI U pa3peIIeHus: Kouti3ui. (tadu. J1.2).



Taomuna J1.2
BpemMennbie 3aaepxkku KOMIoHeHTOB ceTH Fast Ethernet

Komnonenr YneabHoe MakcumMmajibHoOe
BpeMs BpeMs IBOITHOTO
JABOHHOrO odopora (0m)
odopora (6u/m)

[Mapa Tepmunano TX/FX | — 100

[Tapa Tepmunanos T4 — 138

[Tapa TepmunanoB T4 u — 127

TX/FX

Buras napa kareropuu 3 | 1,14 114 (100 m)

Buras napa kareropuu 4 | 1,14 114 (100 m)

Buras napa kareropun 5 | 1,112 111,2 (100 m)

DKpaHUpOBaHHAs BUTAs 1,112 111,2 (100 m)

napa

ONTOBOJIOKHO 1,0 412 (412 m)

[ToBTOpHTENH KIacca I — 140

IToBTopuTens knacca II, - 92

UMEIOITUH MMOPTHI THITA

TX/FX

[ToBTOpUTENSD KI1acca 11, — 67

HMMeEIOIIMH opThl TUma T4

Bpems nBoiiHOro 060pOoTa pacCUUTHIBACTCS sl HAUXY/IIETO (B CMBICIIE PACIPOCTPAHEHMsI CUTHAJIA) ITyTH MEXIY
JBYMSl y3JIaMH JIOMEHAa KOJUTM3HM. Pacuér BhIMOIHSAETCS MyTEM CYMMHUPOBAHUS BPEMEHHBIX 3a/IE€pKEK B CErMEHTax,
MOBTOPUTENSX U TEPMUHAJIAX.

JUiss BBIYMCIIEHUS BPEMEHHU JBOMHOIO 000pOTa HYKHO YMHOXHTh JJIMHY CETMEHTa Ha BEJIMYMHY YJEIbHOIO
BPEMEHU JIBOMHOTO 000pOTa COOTBETCTBYIOLIEro cermMeHta. OmnpenenavB BpeMEHa IBOWHOIO o0opoTa Mg BCEX
CErMEHTOB HAMXYJLIEro MyTH, K HUM HYXHO NpHOaBUTH 3aJE€p>KKy, BHOCUMYIO Napoidl OKOHEYHBIX Y3JIOB U
noBTOpUTeNsAMU. [ yuéTa HENpeABUICHHBIX 3a/IepKEK K MOITYyYEHHOMY pe3yiIbTaTy PeKOMEHIyeTCsl 100aBUTh el 4
OUTOBBIX HHTEpBaJa (OM) U CPAaBHUTH PE3YNbTAT ¢ UrciioM 512. Eciu noayyeHHbIN pe3yabTaT He npeBbimaeT 512 6u, To
CETh CUMTAETCsI pabOTOCIIOCOOHOM!.

IIpumep pacuéra kondurypauuu ceru Fast Ethernet
Ha puc. JI.1 npuBenén npumep oAHON U3 MPEAEIbHO JOMYCTUMBIX KoHpurypaiuii cetu Fast Ethernet.
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Puc. JI.1. ITpumep nonyctumoit koHpuryparuu cetu Fast Ethernet



JluameTp JoMeHa KOJUTU3UM BBIUUCIISIETCS Kak cymMma JutuH cermeHToB A (100 M), B (5 m) u C (100 m) u paBen
205 M. /InmmHa cermeHTa, COSTUHSIIONIETO MMOBTOPUTEIH, MOKET OBITH O0siee 5 M, €CI TIPU ATOM AHAMETP TOMEHa
KOJUIM3MM HE MPEBBIINIACT JOMYCTUMBIM a1 AaHHOW KoHurypamuu mnpenen. Kommyratop (switching hub),
BXOJISIIIIUNA B COCTAaB CETH, M300paxEHHOM Ha puc. 2.1, cunTaeTcs OKOHEYHBIM YCTPOMCTBOM, TaK KaK KOJUIM3UHU
yepes Hero He pacnpocTpaHsaioTes. [1o3Tomy 2-KMIOMETPOBBIA CETMEHT OMTOBOJIOKOHHOTO KaOesi, COeTUHSIIOIIUN
ATOT KOMMYTAaTOp C MapHIpyTU3aTOpOM (router), He yUYUTHIBA€TCA MPH pacu€re AMameTpa JOMEHA KOJUIU3UHN CeTh
Fast Ethernet. CeTb ynoBneTBopsieT npaBuiiaM rmepBoil MoJIeIH.

[IpoBepumM Teneps €€ o Bropoit mogenu. Hanxynmmue nytu B gomene koummsuit: oT DTE] xk DTE2 u ot DTEL
K kKommyTtaTopy (switching hub). O6Ga myTu cocToAT U3 TPEX CErMEHTOB HAa BUTOM Mape, COCNUHEHHBIX JTBYMS
noBToputensiMu kiacca II. JIBa cermeHTa uMeEIOT mpeaesibHO Aonyctumyto miuHy 100 m. [InuHa cerMeHra,
COEUHSIONIETO MOBTOPUTENH, PaBHA 5 M.

[Ipeanonoxxum, 4To BCe TpU paccMaTpuBaeMbix cerMeHTa siBisitorcs cermeHTamu 100BASE-TX u B HuX
UCIIOJIb3yeTCsl BUTasl mapa kareropuu 5. B Tabn. JI.3 mpuBeneHbl BeTUYUHBI BPEMEHHU JBOMHOTO 000OpOTa JIs
paccMmatpuBaeMbIx myTen (cm. puc. J1.28). CrioxuB unciia u3 BTOPOro cToao1a 3To Tadmuibl, noxydum 511,96 6u
—3TO U OyJIeT BpeMsi JBOMHOTO 000poTa JIJIsl HAUXY/IIETO MYTH.

Tabnuua JI.3
Bpems nBoiiHoro o6opora cetu Fast Ethernet

KoMnoneHnT mytu Bpems
JBOWHOIO
odopora (0m)

[Tapa TepmunanoB ¢ uarepdeiicamu TX 100

CermeHT Ha BUTOM nape kateropuu 5 (100 m) 111,2

CermeHT Ha BuTOM nape kateropuu 5 (100 m) 111,2

CermeHT Ha BUTOMU nape kateropuu 5 (5 m) 5,56

[ToBToputens kinacca Il 92

[ToBTOpuTens kmacca Il 92

Crnenyet 3aMeTUTh, UTO B JAHHOM CITydae HET CTPAXOBOTO 3araca B 4 OW, Tak Kak B 9TOM IIPUMEPE UCTIONB3YIOTCS

HauXyJIIue 3HayeHus 3ajepxkek (cMm. Tadn. JI.2). PeanbHble BpeMEHHbBIE XapaKTepUCTUKN KoMIOHEHTOB Fast Ethernet

MOTYT OTJIMYaThCS B JIYYITYIO CTOPOHY.

3amanue 1 BHINOJHEHUS

Tpebyercs onernTh padorocriocodbHocts 100-meradbutHoi cetn Fast Ethernet B cooTBeTCTBHM ¢ TIEpBOI M BTOPOH

moaensmu. Konduryparuu cetu nmpuBenens! B Tadu. JI.4. Tomonorust cetu npencrasieHa Ha puc. JI.2 — J1.4,

Ta6mauma J1.4
Bapuantsl 3aganuii

Ne Cermenr 1 Cermenr 2 Cermenr 3 Cermenr 4 Cermenr 5 Cermenr 6

1. 100BASE-TX, | 100BASE-TX, | 100BASE-TX, | 100BASE-TX, | 100BASE-TX, | 100BASE-TX,
100 m %S wm 80 m S5Mm 100 m 100 m

2. 100BASE-TX, | 100BASE-TX, | 100BASE-TX, | 100BASE-FX, | 100BASE-TX, | 100BASE-TX,
15m SMm Sm 400 m 10 m 4 m

3. 100BASE-TX, | 100BASE-TX, | 100BASE-TX, | 100BASE-TX, | 100BASE-TX, | 100BASE-TX,
60 m 9%5 m 10 m 10 m 90 m 95 m
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Puc. J1.3. TomoJiorus ceTu 2



