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Onpepenenve v Ha3HayeHue JIBC.

JIBC — COBOKYMHOCTb TEXHUYECKUX M MPOrpaMMHbIM CpeacTB Ana pacnpeaeneHHon nepegayun n ob6paboTku
AaHHbIX, NyTeM 06beANHEHNA C NOMOLLbIO LMPPOBbIX KaHanos ceA3n (KC) aecaTKoB M coTeH abOHEHTOB,
o6na,u,arou.|,mx COBCTBEHHbIMU BbIYNCAUTEIbHBIMMU cpeacrsamm.

Mepsble JIBC Bo3HMKAN B cepeamHe 70x XX Beka — Arpanet (Advanced Research Project Agency)

Ethernet: ether — adup, net — ceTb.

Ha3HayeHHe ceTeM.

1. YnpaBneHue pacnpegenieHHbIMM TEXHOOTMYECKMMM NPOLLeCCamm
®P1HAHCOBO-3KOHOMMYECKAA U YPaBieHYeCcKas 4eATeNbHOCTb
NHdOpMaLMOHHO-MOUCKOBAA N CNPaBOYHAsA CUCTEMbI
CANP
Cuctembl cbopa 1 06paboTku nHbopmaumum

o Uk wnN

CpeAcTBa KOHTPOAA U ANArHOCTUKM 060pyA0BaHMA
nT.A4.

B HacToALWEee Bpema CyLLECTBYIOT MHOTOUYUC/IEHHbIe GUPMbI, U3roTaBAMBatoLWMe obopyaoBaHMe gns ceTen.
MocTtaBnaemble JIBC He ABNAIOTCA FOTOBbIM MPOAYKTOM — 3T0 nonydabpukar, T.e. ynopagoveHHolh Habop
Kabenei, mogemos, ceTeBblx agantepoB (CA), NPOrpammMHbIX CPEACTB U T.4., PEaNU3YIOLLMX KOHKPETHYIO
NIBC notpebutens.

ISO — International Standards Organization — ctangapt 11801.

THUOBI ceTe.
Pa3nnyaloT cetu pasHbiX YPOBHEN:

* LAN —Local Area Network
¢ MAN — Metropolitan Area Network (KopnopaTusHas ceTb)
*  WAN - Wide Area Network

CeTH C KOMMYTaHI/Ieﬁ MNAKE€TOB U C KOMMYTaHI/Ieﬁ KAaHaJIOB.

B rnobanbHbIX M pernMoHanbHbIX CETAX TEXHONOIMA nepefayy AaHHbIX HanomuHaeT TexHonornwo ATC
(ABTOMaTtu3npoBaHHo! TenedpoHHoM CTaHUMM) M COBMELLLAET XapaKTepHbI ANA Hee MeTod KOMMYTauuu
dM3MYECKMX KaHaNoB C TEXHOMOTMEN KOMMYyTaLMW NAKeTOB, KOTOpPaA OpPraHM3auMOHHO HanoMMHaeT
TEXHONIOTUIO noyToBOM cBA3U. B JIBC mMcnonb3yeTca TOAbKO KOMMYTALMA MaKeToB, NepesaBaembiX Mo
eanHomy KC.

Pa3simyawT 2 TUIIa CUCTEMBbI:
e OpgHopaHroBble ceTu (peer-to-peer)
HeTt nepapxmm mexay p360l-IMMM CTaHUMAMMU, HET Bblae/IeHHbIX pa6oqu CTBHLI,MVI, Kaxgan pa6oqaﬂ
CTaHUMA BbICTYNaeT KaK K/IMEHT U KaK cepBep U OHa pellaeT Kakue pecypcbl npeacrtaButb Ha
BHELUHUN AocTyn. TaKkme ceTn Has3bIBaAlOT TaK Xe pa60‘-IVIMVI rpynnamu. B Takol cet obbl4HO He
6onbLwe 10 pabounx cTaHUMi. Bblnn ceTn B 90X rogax, B HacTosLee BPEMS PeAKO BCTPeYatoTcs.



e CeTu Ha ocHoBe cepBepa (server based)
B ceTM wumeerca BblaeneHHas paboyasa cTaHuMA, MpeAHasHadeHHas Aaa ynpasaeHusa u
06cnyKnBaHUA ocTanbHbiX PC — cepBep. YnpaB/ieHWe UEHTPann3oBaHHO. B HacTosuiee Bpems
ABNAETCA NPOMbILLIEHHbIM CTaHAAPTOM.

PaBHOBI/I,Z[HOCTI/I cepBepa.
B 60s1bLLMX ceTaAX MCNONb3YKOTCA pa3/INvYHble KOMMNbIOTEPbI-CepBepPbl ANA Ka*XA0ro HadHa4yeHunA:

e File server

*  Print server

e CepBep NPUIOHKEHN

* [louToBbIN cepBep

* daKc cepsep

e KOMMYHMKAUMOHHBIM cepBep (ynpaBaseT NoTOKaMM SaHHbIX MeXK Ay 3TOM CeTbio U APpYrmu)

B 6on1ee menkux cetax OoTAEeNNbHbIE BUAbI CEPBEPOB MOTYT 6bITb coBmMmeLuleHbl B O4HOM KOMMNblOTEpPE.

KoMnoHoBKa ceTH.
Tononoaua cemu xapaktepusyeT GU3NYECKOE U IOrMYECKOe B3aMMHOE Pacno/oKeHne KOMMNOHEHTOB ceTei
(kabenei, xaboB, KOMMYTaTOPOB).

baszosble mornono2uu:
1. luHa (bus)

OcHOBaHO Ha KoaKcuanbHOM Kabene.
10-base-2 — TOHKUi, guameTp 5mm, gnmHa He 6onee 185m
10-base-5 — ToncTbiii, guameTp 10mMm, AnmHa He 6onee 500m

2. 3se30a (star)

HecKko/bKO KOMMbIOTEPOB MOAKAOYAOTCA NapanienbHO K ogHomy Xaby/ceuuy/poytepy. [OdavHa
npoeoaa He 6onee 100 meTpos.

3. Konbuyo (ring)

HecKo/IbKo KOMMbIOTEPOB MOAK/IIOYAOTCA NOC/eA0BaTeIbHO APYT K APYTY, 3aMblKasAcb B KOAbLo. OanH
M3 KOMMbIOTEPOB HAa3HAYaeTCA K MOHUTOPOMY - OH MMEET BCTPOEHHYIO NPOrpammy, KoTopas ynpasaset

CeTblo.

BbiBalOT KOMOWHMpPOBaHHblIE TOMNOAOTMM, HamnpuUMep, HECKONbKO XaboB, C MOAKNOYEHHbIMM K HUM
KOMMblOTEPAMM, COEANHAIOTCA MeXay coboii.

du3ndyeckasa M jiorndyeckas TONOJIOTHUH.

Ecnn dusmnyeckan Tonosorna xapakTtepusyer B3anmHoe GM3MYECKoe PACMo/IOKEeHME 3/EMEHTOB CeTH, TO
NlorMyeckan TOMOJIOTUA XapaKTepusyeT NOpPAA0K B3aMMOAENCTBUA Paboumnx cTaHUMn B ceTU. KOoHKpeTHas
du3nYecKas TOMoMOrMA MOXKeT ObiTb peasnvM3oBaHa B APYrol nornyeckoi Tononorvu. Hanpumep,
dU3nYecKan WKHa — NornMyeckan KoabLo.



Konbuo:

e flBHaAa nepepaaya npasa: YY — BblAenAeTCA YCTPOMUCTBO yrnpaBaeHua; 6e3 ero KomaHAabl HM ogHa PC
He MOXKeT BbIIMTU B CeTb, T.e. YY nocblnaeT mapKep c agpecom PC, KoTopoi faetca npaso.

* HenaBHana nepepgava npaea: HeT YY, Ho B CA Kaxkgoi PC ecTb nporpamma, B Helt 3anmncaHbl agpeca
Bcex PC 1 nopsagok paboTbl.

MeTobl AOCTYyNA K pa3aesisieMoMy KaHaJsly cBsi3U (KC)
Mo peannsaumm metoga goctyna K KC pasanyatot:

1. CnyyanHbit goctyn (Ethernet) — peanusyetca ToNbKO AeLeHTPaIN30BaHO — KaxKaaa PC BbIxoauT B
KC no cobcTBEHHOM MHULMATUBE;

2. [eTtepmuHunpoBaHHbIN goctyn (Token ring) — moXKeT BbITb peasn30oBaH U LLEHTPaN30BaHO U HEeT — B
KC B aHHbI MOMEHT BPEMEHW BbIXOAMUT TONIbKO 0AHa PC, BbINOAHAA YETKUIA NOPALOK.

TexHosiorusa JIBC.
MNpeanonaraetca ncnonb3osaHue obwero KC mHornmum PC.

OaHoBpemMeHHoe ncnonb3osaHue KC peannsyeTtca ABYMA NyTAMM:

1. BpemeHHoe ynanomHeHue KC
Kaxabl y3en Mcnonb3yeT B TeUEHUE OAHOTO MAWN HECKONbKUX BPEMEHHbIX MHTEPBANOB (TaKTOB),
MBO y3/1bl COCTA3AIOTCA 32 BAafeHNe Ha BpeMsA OKHa (TaKTa).

2. YacmomHoe ynnomHeHue KC
Karkaasa napa PC (nepesaTunmKk-npMeMHKUK) paboTaeT Ha cBOel nosioce 4YacToT; T.0. B ogHom KC Ha
Pa3/IMYHbIX YacTOTax MOTyT HbITb OPraHNM30BaHHbI HECKO/IbKO KaHa/oB.
JluHUA — dUsnyeckunit Hocutenb MHPopmaLumm (cMrHanos). B Helt MoryT 6bITb HECKOIbKO KaHaoB.
YactoTHaa moaynauua/gemoaynaumsa ona pasgeneHus KaHanos. CHayana MoAaynaTopbl, a NOTOM
dUAbTPLI.

TexHono2uA C pe3epsuposaHuemM epeMeHu npepnonaraetT UMKamMdeckyto paboty JIBC, PC moryt Bectu
nepegayy TO/NbKO B BblAeNeHHOe UM Bpemsa OKHa ¢ anutensHoctbio T/N, rae T — nepuog, a N — Konnyectso
PC.

lpadurKM NpegocTaBAEHMA BPEMEHHbIX OKOH MOTYT 6blITb:

CtaTuyeckume (paBHOMEpPHbIE);
C pacnpegeneHnem no nepuoay (HECKObKO OKOH noapAa);

3. [AuHamwuueckue (rpaduKk agantupyertcs K PC no mnx 3anpocam). ITOT cnocob Mcnonb3yeTcs TONbKO B
pervoHanbHbIX U rNo6anbHbIX CETAX.

CeslekmuBHAsA MexHO/02UA C ONPOCOM SBNSeTCA pa3BuTMeM npegplaywei. Ecam PC xoyeT nepegatb
cooblieHne, To OHa OTBEYaEeT Ha NPUCAAHHbINA el BONPOC NOAOMKMUTEbHbIM OoTBeToM. Onpocom ynpasasert
CneuunanbHO BblAeNeHHbIN y3en ynpaBaeHus.

CenekmusHaA mexHoA02UA ¢ 3anpocom. Ecnv BBecTM elle OAHY LIMHY, MO KOTOPOW NepeaaroTcsa 3anpochbl
OT y3/10B, TO MOJIYYMM TEXHOJIOTMIO C 3aMPOCOM, MAM MPEPbIBAHUAMM. 3aNpOCbl CTABATCA B ovepesb U
obcnyKumBatoTca no ux npuoputetam. B JIBC He ncnonbsyercs.



TexHosnoaus ¢ nepedayeli npasa (mapKkepa) Token.

Mapkep — «3ctadeTHana nanoyka» - nepegaerca no odvepeaun Kaxgon PC. Monyume mapkep, PC moxket

nepenasatb AaHHbIE. T.0o. B Ka)K,D,bIVI KOHerTHbIVI MOMEHT BpeEMEHWUN TOJIbKO OAHa PC umeert npaso

BbIXO4UTb B CETb.

Pa3nnualoT ABHYIO N HEABHYIO Nepegadvy mapkepa. Npu ABHOM nepenayve yKasblBaeTca KOHKPETHbI MAC-

afpec CTaHUMM, KOTOPOM MocblnaeTca mapkep. Npu HesABHOW nNepepadye MapKep ecTecTBeHHbIM obpasom

nepegaetrca no KC cneayiowen no nopsagky PC. Ita TexHonorns wucnonbsyerca B JIC. TokenRing

npegnonaraer ¢M3M‘4€CKYPO TONoAOrnto. 3Ta TONoAOrMA — AeTeEPMUHUNPOBAHHAA.

CpaBHI/ITeJIbHaH OL€HKAd TAKTHPOBAHHBbIX TEeXHOJIOTHUH.
Cutyaums, Korga 8 JIBC 4 PC n PC; Heobxoaumo nepecnaTb coobuieHune, Ha nepegadyy KoTOPOro

noTpebyeTca ABa BPpeMeHHbIX OKHa (TaKkTa).

TexHonorma ¢ pesepBMpoBaHMEM BPEMEHU — HE NPOU3BOAUTESIBHO.

TexHonorma c onpocom — 6onee npon3ssoauTeibHan.

TexHoNnorma ¢ 3anpocom — ee nyyie

TexHonorMA ¢ nepegadenn mapkepa — Boobuie 3awmnbmce.

B /IBC ncnonb3yeTcs TO/IbKO TEXHONOIMA C Nepeaayein mapkepa.

TexHO0J/IOruHU €O C/Iy4YarHbIM AOCTYINOM (C COCTAA3aHUEM A00HEHTOBRB).
3TN TEXHO/IOTUN pa3BnBaINCb NapanneNbHO C TAKTUPOBAHHbIMU TEXHOJTOTUAMM.

1.

CobcTBEHHO C/lyYalHbIA AOCTYN

Kaxkpgas PC mokeT BbixoauTb B KC B 0601 momeHT BpemeHuW. Takoi cnocob npepgnonaraet
BbICOKYIO BEPOSATHOCTb CTO/IKHOBEHMA KaApoB (KOAMM3uMiIA), B pe3ysnbTaTe KoTopbix oba Kagpa
OKa3blBAlOTCA WCMOPYEHHbIMM, MOSTOMY MpM TakoM MeTofe o06A3aTeslbHO [O/KHO 6bITb
npeaycMoOTPEH KBUTUPOBaHHbIN 0bmeH. To ecTb nepefatymk nepesan Kagp, NPUeMHUK Noayvma
=>MPUEMHUK OTNPaABAAET NepesaTunmKky KBuTaHumio 06 ycnewHom npueme. Ecam nepegatymk He
NONYYMA KBUTAHLMIO, TO Kaap OTNpasaseTca ewe pas.

3ddeKTMBHOCTL cnocoba meHee 19%, T.e. meHee 19% KaapoB AOCTUTAIOT NMPUEMHMKA.
TaKTMPOBAHHbIM CAYyYaMHbIN AOCTYN

Boixog PC B KC paspellaeTca TOIbKO B Havase ovyepeHOro BpemeHHoro okHa. PC, He ycneswas K
Hauvany, B KC He ponyckaeTrca => pe3Ko yMeHbluaeTcA notepaHHoe BpemsaA. ECTb BepoATHOCTb
nonazaHma HECKONbKUX KaapoB O4HOBPEMEHHO B HAYaN0 OKHa.

3ddeKkTnBHOCTL 37%.

MeTop, cnydanHoro goctyna ¢ npocaywmnsaHnem KC

MpuemHuk PC npocaywmeaet KC u paspewaeT Bbixod B KC nocne ero ocsoboxaeHus. Koraa KC
ocBoboamnTbes, PC BbIXOAMT C Kagpom, Ha apyroi ctopoHe KC gpyrne PC He CAbIWKT CUrHana o
3aHATOCTM KC M TOXKe BbIXOAMT CO CBOMM Kaapom => jam => Hago caywatb KC n Bo Bpems
nepeaayn Kagpa, 4tobbl B caydyaejam cpasy obopsaTtb Nepesady M HavyaTb BCE CHavana.
3ddeKkTnBHOCTL 53%.



4. MeTtog goctyna c npocaywmeaHmem KC Bo Bpemsa nepegaym

C uenbio 06Hapy>KeHUA KONN3NI Cosnasv — 1

NPUEMHUK He cosnann -0
Cxema cpaBHeHUA Koaa

[
»

Y

nepegatynk

Mocne obHapyXeHUs KONNN3KIA Nepesada NpeKkpaLLaeTcs, a obuiee BpemMs 3a4epKKu
yMeHbLUaeTcs.

5. MeToa cnyy4aiHOM 3a4€epKKKN nocne 0bHapyXeHMA KONNU3nK
Mocne Konnusum nepepadva npekpawaetcs, a KC ocsoboxkaaetca; PC He cablwaT cUrHan «He
cB06OOAEH», @ 3HAYUT, MMET NPaBO BbLIATM B CeTb => ONATb MNPOUCXOAUT KOAAM3MA. [ns
npeaoTBPALLEHNA TAKOTO C/ly4an nocae 0BHAPYKEeHUs KOAAU3UK Kaxkabli CA BKAOYAET reHepaTop
NnepemeHHOoM’ Cy4anHoM 3a4epKKN.
3ddekTnBHOCTb 80%.
TexHosormsa cayyaliHoro goctyna ¢ npocaywmsaHmem KC oo nepegayumn ansa BbisiBAeHUsa cBoboaeH
am KC, cnydaiiHoOW 3agep:kKolh nocne Konamsum v npocaywmsaHnem KC ana onpegeneHus
KONN3MM BO Bpems nepesayn HasbiBaeTcs METOAO0M MHOMKECTBEHHOro AOCTyna C KOHTposiem
Hecywen u obHapykeHnem Konansuii MAKH/OK nam CSMA/CD.
CSMA/CD — Carrier Sense Multiple Access with Collision Detection
Ncnonb3yetca B Ethernet.
3¢pdeKTMBHOCTD:
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3ddektnsHoctb CSMA/CD 89%
LlenecoobpasHo 3arpy»aTtb ceTb 40 30% OT MaKcMmasibHoro Tpaduka.

6. Bas3oBbl1 aCMHXPOHHbLIA MeToh YNpaBAEHWUA CAYYalHbIM [OELEeHTPasM30BaHHbIM  AOCTYNOM K
pasgeneHHomy KC c BpeMeHHbIM yNAOTHEHNEM.
3aecb CSMA/CD + cyeTumK KoAnmnsni
BBOAUTCA CYUETUMK KONU3UIA, KOTOPLIN MO YMONYaHUIO paBeH 16, T.e. 40 16 NONbITOK BbIXOA4a B CETb
noapsaa. Ecnm nogpag 17 nonbitok, To CA npeKpalwaeT NonbiTKU U onepaTopy coobuiaeTtcs, yto
ceTb HedocTynHa. [lanee cpabaTtbiBaeT YenoBeYeCKUin GaKTop: KTO-TO pellaeT cpasy MoBTOPUTb
NONbITKY, KTO-TO OTKa3blBaeTcs OT AOCTyna B ceTb => TpaduK nagaetr n 3¢PeKTUBHOCTb

nosbilwaetca. MoTom nosbiwaetca U TpaduK, 3bGEeKTMBHOCTL CHOBA NAZAET M TaK Mo KPyry.
3ddekTnBHOCTL 97-99%



MHOKeCTBEHHbIN AOCTYN C KOHTPOJIEM HECYLLEN U NPeaoTBPALLEHNEM KOAUIUNA.

CSMA/CA - Carrere Sense Multiple Access with Collision Avoidance

Karkpaa PC nepes nepegayeit AaHHbIX CUTHANU3UPYET cheLmanbHbiM KOPOTKUM ciyXebHOM Kagpe
0 cBoem HamepeHun. OcTanbHble PC «y3HatOT» 06 3TOM M BO34ep:KUBalOTCA OT nepeaauun. Mocne
sToro PC nepegnaet Kagp 6e3 Konnumsui.

HepoctaToK: 33 cuyeT cAy*KebHbIX LUMPOKOBELLATE/IbHbIX KaApOB CETb M3NULIHE MNeperpyrKaercs,
nostomy paboTaeT meg/ieHHee.

3TOT MeTOoA, He MOJYYUN MPUMEHEHUSA, HO Hallen NoTom cpeau becnposoaHbix ceTeint (WLAN).

MeToABbI C ACTEPMHUHHUPOBAHHBIM JOCTYIIOM

1.

JocTtyn no npuopuTeTy 3anpoca

Ucnonb3yeTtca B ceTax 100VG-AnyLAN

CraHpapt IEEE 802.12

Takasa ceTb COCTOMT M3 KOHUeHTpaTopoB M PC. Cpeay KOHUEHTPATOPOB MMEETCA O4MH TaKow,
KoTopbIi ynpaBnseTt goctynom K KC. [1ns aToro oH nocneaoBaTtenbHO onpalumsaeT Kaxayto PC Ha
npeameT HaMYMA Y Hee JaHHbIX Ans nepefayun. Ans storo oH 3HaeT MAC agpeca cTaHumii. Ecam y
CTAaHUMKM HET AaHHbIX ANA nepefayn, To OHa TO/IbKO MOATBEp)KAAeT CcBOO paboTocnocobHocTb. A
€C1 eCTb, TO 3aABNAET O HAMepPEeHUU NepeaaTb AaHHbIE C YKa3aHMeM NPpUopUTEeTa 3TUX AaHHbIX.
YNpaBnaoWmMin  KOHLEHTPATOP paccTaBaseT 3asBfieHHble PC no npuoputeTy B o4depedp W
npefocrasaneT 4OCTYM B CETb COMNAaCHO NPUOPUTETY.

Konbuesasa cermeHTOBasA TeEXHONOIMA

Token Ring (Mmapkep+KonbLO)

PC pacnonaratotca B TONOAOMMU «KONbLLOY.

MOHUTOpP NOPOXKAaeT MapKep — KOPOTKUIA cyxebHbllt Kaap (3 6aiTa)

Ecnn PC Hapo nepefaTb AaHHble, OHa 3aXBaTbiBaeT MapKep, nepegaeT Kagp AaHHbIX U «OTNyCKaeT»
mapkep aanbwe. Mapkep PC MoKeT aeprkaTb TONbKO orpaHuMyeHHoe Bpemsa (ana Token Ring 3To
10mKc).

Kagp AaHHbIX ToXKe maeT no Konbuy. Kaxkpaa PC-npuemHUK KonupyeT Kaap cebe u otnpasnset
Aanblue, yctaHosms 6ut C=1 (C — copy, Kagap cKonuposaH HopmasnbHo) 1 6ut A=1 (Address — aapec
pacnosHaH). Eciv 3T nona He paBHbl 1, KOorga Kagp BO3BpaLLAeTca K OTNPaBMTENl0, TO OH
nepepaerca CHOBa

KonbLieBasa TeXHOIOMMA CO BCTAaBKOM perncrpa

CA coaepXuT ceneKkTop aapecos, ABa CABWUIOBbIX PeErucTpa (NpuemHbii M nepeaatowmn) u
KOMMyTaTop. B McxogHOM nonoxkeHuu (a):

KommyTaTtop (K) — B nonoxkeHune 1, cenektop afpecos HeEMpPepbiBHO CKAaHUPYET agpeca TPaH3UTHbIX
nakTetoB. Ecin obHapyKMBaeTca nakeT, agpecoBaHHbIX 3Toi PC, To K — B nonoxeHune 2 1 gaHHble
3aMnuCbIBaOTCA B NPUEMHbI perncTp. Mocne atoro K — B nonoxkeHue 1

OcHoBHBIe xapakTepucTtuku JIBC.
MepeyeHb PyHKUMIN peannsyembix JIBC 1 nepeyeHb orpaHuyeHuit (TpeboBaHWUi), KOTOPbIM OHA AOJIMKHA

oTBeYyaTb 0bpasytoT cneumndukaumio J1BC.

CoctaB u cogepxaHue crneumduKaumm onpeaenstoT TeXHUYECKMe, SKOHOMMUYECKUE, IKCNayaTaLuoHHbIe,

Hage*KHOCTHble 1 ap. BoO3moxKHocTn J1BC.



I'IepeqvlchN\ OCHOBHbIE€ U3 HUX:

*  Maxuucno aboHeHTOB B J/IBC

*  Max pacctosiHMe mexay aboHeHTamu
e  MUcnonb3yembit KC

e Max anmHa KC 6e3 nostoputenei

* Tononorusa cetn

e Peanusyemsbiit meToz goctyna K KC

* Max ckopocTb

e ®dopmart Kagpos

*  Cnocob CMHXPOHM3ALLUK

* [lpasuna agpecaumm

* Cnocob obecneyeHnsa AOCTOBEPHOCTU Nepeaaym, T.e. KOHTPO/b OLUMOOK

Cneumduraumns JIBC Ha nporpammMHOM M annapaTHOM YPOBHSX peanusyetca npoTokonamu JIBC — 3to
Habop npasuWa, aNrOPUTMOB, MPOrPAMMHbBIX U TEXHUYECKUX CPeACTB, Yepe3 KOoTopble MaTepuanmnsyetca

cneundukaums J1BC.

AnnapaTtHoe o6ecneyenue JIBC.
Cocrtas annapaTtHoro obecneyeHus:

1. CA peanusyloTca B BUAe NaaTbl, KOTOPAas BCTaBASETCA B C/IOT MaTePUHCKOW NaTbl U ocyLecTBaseT
nHtepdeiic mexay MK n KC
2. Kabenu pasnnyHbix BUAOB ans obpasoBaHus KC (+ KOHBEKTOPbI M pasbembl)
a. KoakcuanbHble Kabenu
i. ToncTble
ii. ToHKune
b. BwuTas napa
i. UTP (Unshielded Twist Pair)
ii. STP (Shielded Twist Pair)
c. OnNTOBONOBOKHHbIE Kabenu
i. MMF (Multi-Mode Fiber)
ii. SMF (Single-Mode Fiber)
3. KoHueHTpaTopsbl (xabbl, nosToputenn) Ha 1 yp (KL,)
a. AKTMBHble — BHYTPW €CTb YyCUAUTENN
b. MaccuBHble — 6e3 ycunntenei (Mcnosb3yroTca pexe)
4. KommyTaTopsbl (cBUYM) — paboTatoT Ha 2 ypoBHe moaenm (c MAC agpecamm)
5. MapupyTtmsatopbl — Ha 3 yposHe (c IP nakeTtamu



Anmnapartypa Ethernet.
CeTb Ha KoaKcManbHOM Kabene (ToncTbit 10-base-5 u ToHKMI 10-base-2)
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HeskpaHupoBaHHasi BUTas1 mapa.

10-BASE-T (Twist Pair)

T gt A=
OnTOBOJIOKOHHBIN KabeJIb.
10 BASE-FC
10 BASE-FB
[TapameTpsl cnenupukanuu Ethernet
10 BASE-5 10 BASE-2 10 BASE-T 10 BASE-F
ToncTblih Koake. RG- TOHKMI KOaKe HeskpanmMposakas
Kabenb BMTaA Napa MMF o/B kabenb
8, RG-11 RG-58
Kateropuu 3,4,5,5e
Max Anuha 500 185 100 2000
CEerMeHTOoB, M
Max pacctoaHue
m/y y3namm (npmn | (500*4nosToputens
2 2500
MCNONb30BaHUN +500) 2500 925 >00
nosTopuUTENEN)
Max uncno
CTaHUWI B 100 30 1024
cermeHTe
Max uncno § 4 4 4 4
nosTopuTenei




becnpoBoaHbIe ceTH.
Ncnonb3ytoTca, ecnm 3aTpyaHEeHOo UCMo/ib30BaHWe KabebHbIX ceTei:

*  [1nA noABuKHbI aboHeHTOB
e [1nA nomeLLeHuM C YacTo MEeHSIOWMICA NNAaHNUPOBKOM
e [1na nomeLeHuWI, NONHbIX NHOLAEN U 4.

Crangapt 802.11

C;/ Y, %r r _Jbzta j,af}é’fﬂ_..-
l.

Cnocobesi becriposodHoli nepedayu:

1. PaguocurHan
a. By3Kkom cnekTtpe
b. B wupoKom cnekTtpe
2. Nazep (B T.4. UK B BUAMMOM CreKTpe)

ILnatsl CA.

HasHauyeHune — pusmnyeckunin U® m/y MK 1 cetesbim Kabenem

1. MMpeobpasoBaHue cUrHana ansa nepenayn B Kabenb
a. [MpeobpasosaHune NapannenbHOro Kasgpa B NocneaoBaTe/bHbIN
b. MoaroToBKa Kagpa — BCTaBKa CAYXKeOHbIX NoJsieit (B T.4. aapecHbIx)
c. dopmuposaHue 3/1. CUrHANOB U KOAMPOBAHUE
d. Nepepaya Kagpos B KC
2. Tpwuem kagpa ns KC
a. [MMpousBoaaTca obpaTHble onepauuu

CA coctouT uns:

1. AnnapaTHo# yactu (nnaTa)
2. BctpoeHHoit (B N3Y) nporpammbl-gpaiisepa



CA paboTaert Ha ypoBHe:

1. ®dusmyeckom
2. KaHanbHOM

[TapameTpsi CA.

CA — 04HO 13 BHELUHWNX YCTPOIACTB, OTCIOAa BCe napameTpbl.
Co CTOpOHbI KoMMbtoTeEpa:

Homep nopta 8/8 (6a308bIit agpec)

BasoBbllt agpec namatn, BblaeneHHon ana CA

Homep KaHana npepbiBaHusa (IRQ — Interup Request) IRQ3, IRQ5,IRQ10
Homep kKaHana DMA

P wNPR

Co cTopOHbI ceTu:
1. 61n 6alitoBblt MAC-agpec, KOTOpPbI BCTPOEH B CETEBYIO KapTy

CA cneumduyeH ans Kaxaom TeXHON0MMM CETH.



CeTeBble MOe/IH
OSI (Open System Interconnect)

ISO (International Standard Organization)

PaboTta ceTu 3ak/noyaeTca B nepegadve AaHHbIX oT ogHoh PC K apyroi. [ns storo Heobxoamm pelnTb
Luenblii pag 3agav:

1. BbibpaTb AaHHble s nepegayn M3 GanioBoit cucTemMsl
Pa3butb 3T AaHHble Ha 610KK (cooblueHne Ha nakeTbl)
[Jo6aBuUTb CayKebHyo MHPopMaLMIo (aapec MCTOUYHUKA, aapec MPUEMHMUKA, KOHTPOAb OLNBOK,
CUHXPOHWU3aLMA 1 ap.)

4. TomecTtuTb gaHHble B KC 1 oTNpaBuTb Noay4yaTento.

Ona BbiNnosHEHWA 3TMX 3agay cetesas OC criepyeT no cTporomy Habopy npasua (npouegyp), KoTopble
Ha3bIBalOTCA MPOMOKOAAMU; OHU CTaHAAPTU30BaHbl. bnarogapsa cTaHgapTM3auMKM NPOrpamm, MPOAYKTbI
pasHbIX NPOM3BOAMTENE HOPMAbHO B3aMMOAENCTBYIOT.

CyuwiecTtByeT 2 rn1aBHbIX Habopa CTaHAAPTOB:

1. Mogenb OSI (1984r), BbinyweHHan ISO
2. Mogpaenb Project 802 (1980r)

Mogenb OSI cTana mexayHapogHbiMm cTaHAapTom. B mogenn OSI ceTeBble GpyHKLMN pacnpeneneHbl Mexay
7 ypoBHAMU. KarKaoMy ypOBHIO COOTBETCTBYIOT CeTeBble onepaumn, obopynosaHmMe U NPoToKoa. Kaxabii
YpOBEHb B3aMMOAENCTBYET C MPUHAANEKAWMMMN K HEMY YPOBHAMM => cyliecTByeT UHTepdeinc mexay
ypoBHAMU. HuxkHUe ypoBHM (1 n 2) onpegenstoT dpusmyeckyto cpesy nepepaun mexay CA n Kabenem.
BepxHue ypoBHM OnpesensatoT, KaKMM cnocobom ocyLecTBUTb AOCTYN MPUIOKEHUIA K yCyram CETEBOW
CBA3M.

B3aumogaencrBue ypoBHer moesiei ISO.
KaxKabii ypoBeHb BbINOJIHAET KOHKPETHble AEeNCTBMA WU NpeacTaBAfeT YCayru COCeAHMM YpoBHAM. B
COOTBETCTBUU C 3TUM Ha Ka*KAOM YPOBHE pean3yroTCA KOHKPETHbIE MPOTOKO/1bl.

B3amﬁ:::;;wﬂ Pabouas cTtaHums 1 Pabouas cTtaHuums 2
7 MpuknagHom MpuknagHom
6 MpeactaBuTeNbHbIN MpeactaBuTeNbHbIN
5 CeaHcoBbIi CeaHcoBbIi
4 TpaHcnopTHbIN TpaHcnopTHbIN
3 CeTeBol CeTeBol
2 KaHanbHbIN KaHanbHbIN
1 dusnyecknit dusnyecknit
KaHan ceasun

PC1 — nepegatuunk, PC2 — npuemHuUK.

BXxoAbl PasfMUHbIX MNPUNONKEHWA Ha3bliBalOTCA nopTamu. [opTbl HymepytoTca. MoryT npuvHUMMaTh WU
nepeaasatb AaHHble.




MpuKnagHOM ypoBeHb NPUHUMAET coobuieHne, aobaBnsieT K Hemy CBOM 3aro/l0oBOK M nepegaet
cnepyowemy yposHo. [peacTaBuUTeNbHbIM YpPOBEHb MNPUHUMAET [AaHHble (3arosoBOK WM AaHHble
BOCNPUHUMAIOTCA KaK eguHble AaHHble), NPUNKUCbIBAET CBOM 3aro/I0BOK W NepesaeT cneaytowemMy YPOBHIO.
Mo aHanormm go 1 yposHsA. Koraa PC2 npuHMMaeT AaHHble, OHA pacnakoBbIBaeT UX B 06paTHOM nopsake:
M3bIMa€eT CBOI 3ar0/10BOK M NepefaeT AaHHble Ha YPOBEHb BblILLE.

CokeT — 370 NoJHbIN agpec: IP agpec + Ne nopTa.
Ne nopta — 2 6ainta — 16 6uT — 65536 nopTos.

ME)KAV YPOBHAMU CYLLECTBYHOT T.H. BUPTYa/ibHble CBA3WU. npOTOKOﬂbI, ncnoab3dyembleé Ha OAWHAKOBLIX
YPOBHAX AO0/TXKHbI 6bITb OANHAKOBbIE HA PA3J/INYHbIX CTaHLUUAX.

B3anmopencTeme CMexKHbIX YPOBHEN OCYLECTBAAETCA 4Yepes MeXYypOBHEBbIM WHTepdenc, uyepes
cneumanbHO o0TBeAEHHY 061aCTb NAaMATH.

YposHu moaenei ISO.
1. ®usuveckuli yposeHb
BbinosHseT nepegady 6MTOB MO PU3MUECKOMY KaHany cBA3M (BMTas mMapa, ONTOBOJIOKHO,
paguoKaHan nT.4.)
XapaKTepucTuKu:
e [lonoca nponyckaHua
e Bo/AHOBOE COMpPOTUB/IEHNE
*  YpOBHM CUTHANOB
e Twn KOgNPOBaHUSA
*  CkopocTb nepegaun (M6ut/cek)

*  Wcnonb3ayemble pasbembl
PeanunsyeTcsa 3TOT ypoBeHb CETEBLIMM aganTepamu.

2. KaHanoeHsili yposeHb
Pewaetr 3agaum pgoctyna K KC, obHapyuBaeT M KoppeKkTupyeT owubku c nomouwbto CRC
(Cyclic redundancy code), pykoBoauT noBTOpOM Nepeaayun, nposepkon MAC-aapeca
Peanusyer:
e Joctyn K KC
e O6Hapy*KeHMEe N KOpPPEKLMIO OLLNOOK.

3anoxKeH cnocob agpecaunn MAC agpec 6 6aiT.
Peanunsyetcs ceTeBbIM a4anTepoM 1 ero ipaiiBepom.

3. Cemesoli yposeHb

ObpasyeT eAuHyl0 TPaAHCMNOPTHYIO CUMCTEMY Mepedayn AaHHbIX B KPYMHOW CEeTM COCToslen u3
OTAENbHbIX NIOKa/IbHbIX CETel, MpUYem 3TU OTAE/IbHble CEeTM MOTyT 6biTb PasHbIX TEXHONOTWA.
BHYTpW NIOKaNbHbIX ceTell — aapecaumsa no mak, B rnobasnbHbix — Mo ip. Camblii EMKUIA YPOBEHb.
YTobbl MepeiTM C OA4HOrO YPOBHA Ha ApYyryilo, Heob6XoAMMO cAenaTb HECKONbKO TPaH3UTHbIX
nepefay, KoTopble HasbiBatoTcA — xon (oT aHra. MpbiKOK) MapwpyT - nociaefoBaTe/bHOCTb
MapLpyTU3aTopOB, Yepe3 KOoTopble MPOXoAWT NakeT Ao ceTu. MNpobnema Bbibopa Haunyylwero
MapLLpyTa Ha3blBaeTCA MapLUpyTU3aLMei. OTO r1aBHas 334a4a CeTeBOro YpOBHS.

DRT — Delay Reliability Traffic



MpPOTOKObI MapLIPYTM3aLUMM 3aHMMatOTCA cbopom MHPOPMALMKM MO TOMOJOTMU CETU U CETEBbIX
cBAse.
[Opyrue 3agaum ceTeBoro ypoBHs:
e CornacoBaHue pasHbIX TEXHONOMMI (TPaHCAALMA KaapoB.)
e [peobpasoBaHue IP agpeca cneayrowero MW B MAC-agpec ¢ Tem, 4Tobbl chbopmnpoBaThb
3aro/I0BOK KaHa/IbHOMO YPOBHSA NMPU BbIMNOJAHEHWUM XOMa
* Ecnn Kagp nepepaetcs us cetu ¢ 6onbwmm 3HayeHnem MTU B ceTb C MEHbLIMM 3HaYEHUEM
(Eth->TR), To MLU ¢dparmeHTUpYeET Kaap, T.e. pa3buBaeT ero Ha oT4e/ibHble NoAKaAPbI.

Ha ceTeBoM ypoBHe paboTatloT Nno KpaliHel mepe 2 BUAa NPOTOKOJIOB:

a. CeTeBble NPOTOKO/bI, KOTOPbIE HENOCPEACTBEHHO NPOABUIAOT KaZp B CIOXKHON ceTu:
IP — Internet Protocol
IPX — Internet Protocol ¢pmpmbl Novell
b. MMpoToKo/blI MapLpyTU3aUMK, KOTopblie nepes 3TMm cobupatoT MHPOpPMaLMIO O CBA3AX B
CETU U CTPOAT B wTOre TabAvLy MapLlipyTM3aumum, no KOTopoh u paboTaloT ceTeBble
NPOTOKObI
RIP — Routing Internet Protocol
OSPE
TpaHcnopmHelil yposeHs
Ha nytm nepegaun naketbl mory 6biTb MCKaXeHbl/yTepsAHbl, NO3TOMY TPAHCMOPTHbIA YPOBEHb
obecneumBaeT BEPXHWM YpPOBHAM (ceaHCOBOMY W NpWKAagHOMY) nepegayy LOaHHbIX C
HeobXxoAMMbIM ypoBHEM HagexHocTu. Mopgenb OS|I npesycmaTpuMBaeT HECKONbKO KNaccos
cepBuca, NpesoCcTaBAAemMoro TPaHCNOPTHLIM YPOBHEM, KOTOPbIE OT/IMYAIOTCA KaYeCTBOM YCAyYT:
a. CpoyHoCTbiO Nepeaym
b. BO3MOXHOCTbIO BOCCTAaHOBNEHWA NPEPBAHHOM CBA3M
c. Bo3moxKHOCTbIO OBHapyKeHMA U ucnpaBaeHns ownboK
d. Bo3MOXKHOCTbIO OnpegeneHns notTepu Uan ayb6anMpoBaHMA NakeToB

Ha TpaHCNopTHOM YpOBHEe COObLLEeHNA, MOCTYNatoLWMe C BEPXHUX YPOBHEN, AeNATCA Ha GparmMmeHTbl
— NaKeTsbl.

lpomokonel TCP u UDP.
TCP — Transmission Control Protocol — npoToKon HageKHoW nepenayn
UDP — User Datagram Protocol — gentorpamHbiii NpoTOKOA (He rapaHTUpPYeT AOCTaBKYy)

OTaenbHble MPUAOXKEHMA MCMONb3YIOT NpoTokon tcp, gpyrne — udp. TPOTOKOAbI 4X HUMKHUX
YPOBHEN Ha3bIBaOTCA MPAHCIOPMHbIMU 100CUCMeMamu WA cemesbiM mpaHcriopmom. OHU
MOJIHOCTbIO PeLuatoT 3a43auv TPAHCNOPTUPOBKM COOBLLEHUI C 3a4aHHbIM KayecTBOM. B cocTaBHbIX
cetAXx C MPOM3BONbHbIMK TexHonormamu. OcTanbHble 3 BepxXHMX YPOBHA pelaloT 3agady
npeacTaBneHnsa AaHHbIX A1A TPAHCNOPTUPOBKM B TPAHCMOPTHbLIX MOACUCTEMAX.

CeaHcoebili yposeHb

ObecneunBaeT ynpasneHve avanorom. ®uKcMpyeT oTAeNbHY0 CTOPOHY, NpeacTaBaseT CPesCcTBO
CUHXPOHU3ALMN, KOTOPOE MO3BONAET BKAKOUMTb B A/IMHHOE COOBLLIEHME KOHTPOJ/bHble TOYKU. B
C/ly4Yae OTKa3a MOXKHO BEePHYTbCA K Moc/iegHell KOHTPObHOM TOUKe, a He K Hayany coobueHus. Ha
NPaKTUKe OYHKUMKM 3TOTO YPOBHA 4YacTo 06beguHAT C GYHKUMAMM MPUKAALAHOTO YPOBHA M
peanusytoT B 04HOM MPOTOKO/E.



6. [lpedcmasumenoHsbili yposeHs
NmeeT aeno c bopmoii npeactaBaeHns MHGoOpMauun — MHopmaumsa, nepesaBaemasn NPUKNALHbIM
YPOBHEM WCTOYHMKA, AOMKHA OblTb BCerga NOHATHA MPUKAAAHOMY YPOBHIO NpUeMHMKa. Mpouwe
roBops, KOOMPOBKA OAHA WM Ta Ke A0/KHA b6biTb. lMNepegaya B 3aro/ioBKe MNpeacTaBUTENbHOMO
YPOBHA yKa3sblBaeT TN KOANPOBKU AaHHbIX. Kupnanmua 1251, ASCIl, EBCDIC. MoeT BbINOAHATLCA
wndpoBaHMe AaHHbIX A1A BCeX NPUKNagHbix ypoBHel (Secure Socket Layer — SSL) obecneumaet
6e3onacHblit 06meH ans tcp/ip.

7. [puknadHoli yposeHs.
3710 NpocTo Habop pPasHbIX NPOTOKOOB C MOMOLLbIO KOTOPbLIX MNOAb30BAaTENM NOAYYAOT AOCTYN K
pasHbIM MPUKNAZHbIM cayXKbam (noptam: ¢alinam, Beb-cTpaHuuam, 3. noyte u T.4.). EamHuua
AaHHbIX — coobuleHne (message). MpoTokonbl: ftp, tfpt, smp, ncp.

CeTe3aBHUCHMBIE UM CETEHE3aBUCHUMbIE IIPOTOKOJIbI.
DyHKUNM BCEX YPOBHEN MOTYT ObITb OTHECEHbI K OA4HOM M3 ABYX rpynn:

1. 3aBucAwme OT TEXHUYECKOM (annapaTHOMN) peannsaumnmn ceTu.
2. OpwueHTUpoBaHHble Ha PaboTy C MPUNOKEHUAMM U He 3aBUcALLME OT annapaTHOM peanusaumu
cetu.

Tpu HUKHUX ypoBHA — CeTe3aBUCMMbIE, T.€. NMPOTOKO/Ibl UX TECHO CBA3AHbl C TEXHWUYECKOWN peanunsauuen
cetTM n ucnonbsyembim obopygoBaHmem. Hanpumep, nepexoq oT TexHonorum Ethernet kK RDDI — nonHasn
CMeHa NPoTOoKoNa PUINYECKOTO U KaHANbHOTO YpoBHS, T.e. CA, apaliBepos.

Tpn BepXHUX YPOBHA OPWMEHTMPOBAHblI Ha pPaboTy C NPUAOXKEHMAMM (MOpTamMu) M He 3aBUCAT OT
TEeXHWUYECKOro NOCTPOEHUA CETU.

TpPaHCMOPTHbLINA YPOBEHb — MPOMEXYTOUHbIA. OH CKPbIBAET «3KPaHUPYeT» BCe AeTann GyHKLMOHUPOBaHUA
HUKHMX YPOBHEN OT BEPXHWUX. ITO NO3BOAAET pPa3paboTyMKamm NPUAOKEHUI He 3aBUCETb OT TEXHNUYECKOM
peanusaumn ceTu.

Moaens Progect 802 IEEE
Mopaenb npoekt 802 (deBpanb 80ro roga) craHaapTusoBana GU3IMUYECKUI M KaHaNbHbIN YPOBHU, T.e.
YPOBHMU, Ha KOTOPbIX paboTaeT nokanbHaa ceTb. CtaHAapT 802 aenntca Ha 12 KaTeropui:

802.1 — cTaHAapTU3YeT 0bbeaAnHEHUE ceTell.

802.2 — ynpasneHue normnyeckoit ceasbio (LLC) — Logical Link control.

802.3 — JIBC c metogom agoctyna CSMA/CD (ethernet).

802.4 — NBC «lunHa» ¢ nepegayeit mapKepa. Prsmyeckas LWMHA, NOrMYECKoe KoJbLO.
802.5 — IBC «Konbuo» ¢ nepeaadyen mapkepa. Token Ring.

802.6 — cTaHAapTU3yeT ceTb macliTaba ropoaa (MAN).

802.7 — co3paeTcA KOHCYIbTAaTUBHbIN COBET NO LUMPOKOBELLATENbHOM TEXHOIOTMM.
802.8 — co34,aeTCA KOHCY/IbTAaTUBHbIN COBET MO ONTOBO/IOKOHHOM TEXHONOTUMN.

© e N WDNRE

802.9 — MIHTerpmMpoBaHHbIe CETU C Nepenaveit peum n AaHHbIX.

10. 802.10 — 6e30nacHOCTb ceTel

11. 802.11 — 6ecnposoaHas cetb (802.11n — o6ecneumsaeTt ckopocTb Ao 600mbuT/c).
12. 802.12 — TexHOIOMMA C AOCTYNOM Mo npuopuTeTy 3anpoca (100V6 AnyLAN).



KaHa bHbIl ypOBeHb pasaenaercs Ha 2 No4ypPOBHA:

1. ¥YnpaBneHue nornyeckoi ceasbio LLC
2. YnpasneHue gocTynom K cpeae nepegaun (KC) — MAC - Media Access Control

LLC — ycTaHaBAMBAIOT KaHa/ CBA3M W ONpeaenArT NOrMyeckne TOYKM AocCTyna K ycnyram SAB — service
access point — ycnyrn ceTeBOro ypoBHA — YKa3blBaeT NPOTOKO/, KOTOPbIN NPUHUMAET MU paclundpoBbiBaeT
JaHHble Ha ceTeBOM YypoBHe. [lepefaeT Ha ceTeBOlM YpOBEHb KOHKPETHOMY MPOTOKOJY, YKasaHHOMY B
Homepe SAB IEEE 802.2.

MAC — peanusyeT noruky goctyna K KC (ethernet). MAC agpecaums.

Dpaiisepbl — 370 MO, UCNONb3yEMOE KOMMNBIOTEPOM 418 YNpPaBAeHUA PaboToi C PasIMYHbIMU BHELUHUMU
ycTpoictBamu. CylecTByoT ApaliBepbl BHELWHUX YCTPOMCTB: MbILK, KAaBUaTYPbl, HAKOMUTENA HA KECTKUX
VAW MarHUTHbIX AMCKaX, a rnasHoe naat CA, NpuHTepoB, NAOTTEPOB U T.A4.

CeteBoit agantep CA ocyLecTBAAET CBA3b MeKay ceTeBbim N0 1 naaToi ceTeBoro agantepa.
(Mnata CA <==>[]paiBep<==>CeTeBoe M0)

MNpoussogutenn CA npenocTaBastoT ApaiiBepbl paspaboTumkam MO  ana BKAOYEHUA WX B .. WU
npoussoguTenn ceteoro MO Ny6AMKYIOT CNMCKKU T.H. COBMecTHOro obopyaosaHua Hardware Compatibility
List (HCL), gpanBepbl KOTOpbIX BKAtoYeHbl B cocTaB M0, Hanpumep, ana OC Windows NT yKe BKAHOYEHO
6onee 100 mopeneit ApanBepoB ceTeBblXx aganTepoB. [lpy yCTAaHOBKE CETEBOro afanTepy HYXHO
HenocpeAcTBEHHO YCTAHOBUTL JApaiiBep ceTeBOro agantepa. Pupma-msrotosutens obopyLoBaHMA
nepuoamyeckm obHosnnet apaisepbl CA.



Ilepesaya JaHHBIX IO CETH.
[aHHble 13 NPUKNAAHOro YPOBHA NpPeAcTaBAAlTCA 06blYHO B 6osblwinx dainax - coobuweHusx. Takoe
O/IMHHOE coobLeHMe Ha TPaHCMOPTHOM ypoBHe pa3buBaeTcs Ha bosee MenKue Mopuuu — MaKkeTbl, T.K.
nepegasaTb A/IMHHbIN dalin HeyaobHo:

1. Bonbloii 6noK 3abnokupyet KC Ha bonblioe Bpems M He Aact gocTyna gpyrum PC.
2. Tpwu obHapy»KeHUN oWwnbKM noTpebyeTcs NOBTOPUTL Becb bonbwoi dain u B bonblumx dannax

BEepPOATHOCTb OWNBKKN BeNMKaA.

Kaxgomy nakeTy A06aBAAOTCA 3aro/IOBKM COOTBETCTBYIOLWMX YPOBHEW, MHOOPMaLUA 0 HOMepe nakeTa Ans
npasuabHoi cbopku n none CRC.

Cra HAQPTHbIE CTEKU NPOTOKOAA.

Habop npotokonos 1ISO/OSI
MpoTtokonbl IBM system network (SNA)
MpoTtokon Digital DECnet

Navell Netware

MpoToKon apple

Tep/ip

o vk wNE

Bo Bcex NpoTOKONax ceTeBble 3a4a4M pPa3aenatoTca Ha 3 ypoBHsA:

e TMpuknagHow (7-6-5)
e TpaHcnopTHbI (4)
e CeteBo# (3-2-1)

MpuKknagHoM — 3 BEpXHUI YPOBHSA, TPAHCNOPTHbIN — TPAHCMOPTHbIN, CETEBOM — 3 HUMKHUX.

MpuknagHblie NpoTokonbl. ObecneyunBaeT 06MeH NPUNOKEHUAMM HA NPUKAAZHOM ypoBHe. SMTP (Simple
mail Transfer Prot), FTP (File Transfer Prot), SNMP (Simple Network Management Prot), TeINET.

TpaHcnopTHble npoToKonbl. TCP (Transmission Control Prot), UDP (User Datagram Prot), SPX (Sequential
Packer Exchange - Novell).

CeTesble npoTokonbl. IP (Internet Prot) us creka TCP/IP, IPX — Novell, NWLink — Microsoft.
Pa3paboTynKu NpoTOKONOB.

e ISO - International Standards Organization

e |EEE — Institute of Electrical and Electronic Engineers
*  ANSI — American National Standards Institute

* ITU - International Telecommunication Unit



Oco6eHHocTH MeToAa Aoctyna CSMA/CD.
MNepenaBaemMblii Kagp HaYMHAETCS 3aro/IoBKOM 1ro ypoBHSA (npeambyna) — 8 6aiT, npuyem nocnegHue 2
6uta —‘1’. NMpeambyna cnyKuT ANA ocyLwecTBaeHna NOBUTHOM 1 NO6ANTOBON CUHXPOHM3ALUMN.
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Cbespasvicy /

HeobxoaMMO CUHXPOHM3UPOBATL MMMYbCbl YTEHWUA TaK, YTOObl OHa Monaganu, Hanpumep, POBHO HA
cepeavHy MHTepBana. MHaye MMNyAbC YTEHUA MOMKET MonacTb Ha PPOHT CUrHaNA U HENpPaBUAbHO ero
pacno3Hatb. MosTomy M Koz npeambynol Takoi 010101. Mpeambyna Takas AAMHHAA NA TOro, 4TOObI
TOYHEE CUHXPOHM3MPOBATb MMMYAbCbl YTEHUSA.

BTopaa npuumMHa Ans cTonb 60NbLWOK ANMHBI Npeambynbl — TO, YTO MOC/Ae ee NpUema OHa HaduHaeT
CYMTbIBATLCA He cpasy, T.K. CHavana NpPUemHUK «npucnocabamnsaetca» K Gopme curHana, pacnosHaeT, Kak
BbIFIAANT eANHULbI. [1Be eAUHULbI B KOHLE npeambynbl — A1 0603HavYeHNs ee KoHLa.

101010...1011 - Bcero 8 6anT

BbiBoA: nNpeambyna cnyXuT ANA HACTPOMKU CUHXPOHM3ALMM FeHepaTopa UYTEHWMA Kaxaoro 6uta Kagpa.
MOCKOMIbKY K MNPMEMHMKY NOCTYNAOT MMMYAbCbl MHTEHCMBHOCTM OT PasHbIX CTaHUMI, TO NPUEMHUK
«npucnocabanBaeTcAa» K HAM 3a pasHoe Bpems, paKTUYECKU MPOMCXOLMUT 3aJepKKa npMema Kagpa Ha
HEKOTOpPOe HeonpeaeneHHoe Bpems. Mcxoaa U3 aToro, KoHew, Npeambynbl onpeaennTb NyTem nepedyeta
Ko/imyectBa 6uT He yaaetca. KoHeu, npeambynbl onpegenserca Kogom «1l». 3To npusHak nobaiToBsoi
CUHXPOHM3auuK. T.0. NpW KaKaoW nepefaye Kagpa MPOUCXOAMT ero 3ageprkka. locne OKOHYaHuA
nepegayun AaHHbIX, y3en A0/KEH BblAepKaTb TexHosormdeckyto naysy Inter Packet Gap — mexkkagposas
naysa = 9,6Mmkc ana npuseaeHua CA B UICXOAHOE COCTOAHME.

Konnusus — 310 cneacteme pacnpeseneHHOro xapakrepa cetu: PC moxkeT nepegasaTb Kaap B «nyctoi» KC,
OZIHAaKO Ha caMoM Jefie A0 Hee He AOLWAN eLe CUMHanbl Apyron, yaaneHHon PC, KoTopasa Hayana nepegayy
paHbwe. Konnususa obHapyxunsaetca CA nyTem CpaBHEHWA MPUHATOTO M NepefaHHOro curHanos. Mocne
0bHapyKeHus Konamsmm Bce PC ceTn AO/IXKHbI BblAep)KaTb May3y B TeUYeHMM cayyailHoro spemenu. PC,
obHapyKMBaA KOAAN3UIO, NepesaeT No CeTU BCEM OCTasibHbiM PC cneuunanbHytlo nocneaoBaTeibHOCTb 32
6uTa (4 6ainTa), KoTopas HasbiBaeTca Jam. MNocne 3aToro Kaxkaas PC BblgepKMBaET C/yyaiHyto nayasy.

Maysa =L * (MHTepBan oTcpoyku = 512 BUTOB MHTEpPBaNa, Min oba3aTesibHaA 3a4ePKKa)

L — uenoe, BbibpaHHOE paBHOBEpoATHOe U3 uHTepsana [0;2"], rae n — Homep NOMbITKa BbIXOAa B CETH
n<=10 (T.e. 4o 10TK nonbITOK) => 3azepxKa [0; 52,4] mc. MNocne 3Toro NONbLITKM BbIX0Aa NPOAONKAOTCA A0
16 (Ho n ocTaeTca paBHbim 10)



Ecnn Ha 17 nonbiTKe npoucxoant Konnmsus, To CA npekpallaeT Bbixod B CeTb M BblgaeT coobuieHne «CeTb
HepocTynHa». TexHonorma Ethernet He rapaHTUpyeT BbIXo4 B CETb B ONpeae/ieHHbIM MHTEePBaA BPEMEHM.
3TO rnaBHbIN HeAOCTaTOK. 3TO NAaTa 3a CAy4YalHbIM MeToA AO0CTyna — 3a AeweByto npoctyto naaty CA. Ot
3TOro HegocTaTKa CBOBOAHbI CETEBbIE TEXHONOMWN C AETEPMUHUPOBAHHbIM cnocobom agoctyna K KC: FDDI,
100 VG AnyLAN, TR.

BpeMH ILlBOI‘/JIHOI"O 060p0Ta U paCliO3HABAHHUA KOJIJIN3HUH.

YeTKoe pacrno3sHaBaHWe KOAIMU3NIi — He0HX0AMMOe YCNoBME KOPPEKTHOM paboTbl ceTn. Ecam PC, nepenasasn
Kaap, He obHapy»KnBaeT 06pa3oBaBLUYIOCA KONIM3MIO U KaAp YXKe KOHUYMACA, TO OHA KPeLinT», YTo Kaap
nepeaaH BepHoO, a Ha CaMOM AeJie — noTepA Kaapa.

[na HagexHOro pacno3HaBaHWA KONNU3UIA AOMKHO BbIMONHATLCA YC0BME.
Tmin>=PDV, (1)
roe Trin=576bt (61TOBLIX MHTEPBaNOB)

PDV — Path Delay Value — Bpems, 3a KOTOPOE CUrHaN ABaXAbl PACAPOCTPAHATCA OT CaMOro AajsibHero ysna
ceTn oo nepsoro.

an 3TOM YCNOBUU NepeaaTtyumk O6Hap\/)KMBaeT KONIU3UIK0 ele OO0 TOro, Kak 3aKOHYUT nepenadvy Kagpa.
T.o., IN1IEKTPNYECKaA O/INHa CETU BbI6MpaeTCF| n3 ycnosumsa, YTO6bI BbINOJIHANOCH 3TO HEPaBEHCTBO.

OnvHa kagpa: 46 — 1500 6ant

Tmin = 57,6 MKC (gns Ethernet)

2/5C+57,6

OnvHa KC = = 6640M

Ecan nocuntatb AAMHY cermeHTa U3 ycnosuma 1, 1o — 6640m, HO. B Takom ONMHHOM CEermeHTe npuaerca
NOCTaBUTb HECKOJ/IbKO MOBTOPUTENEN ANA YCUNEHUA CUrHana. A KaXAablii MoBTOpUTE/Nb MNPOU3BOAUT
60MbLUYIO 3a4€epKKY Kaapa, NO3TOMY BeCb 3anac 3a4ep*Kku 57,6 B OCHOBHOM TpaTUTCA Ha NMOBTOPUTENMN.
Ncxopa ns aToro, B Takon ceTn mb <= 4 xabos.

Mpasuno 4 xabos: B ntoboi cetn mb noapas nogKatodeHo He 6onee 4 xabos.

MakcuMasibHasA IpousBoAUTeNbHOCTb ceTH Ethernet

O6bI4HO [NA AKTUMBHbIX YCTPOMCTB YKA3bIBAaeTCA MX XapPaKTEPUCTMKA — KOAMYecTBO 0b6pabaTbiBaeMbix
KagpoB B cekyHAy. Ho notpebutento HeobxoaMmo 3HaTb KUYUCTYIO» MPOMYCKHYO CMOCOBHOCTb — TOJIbKO
OaHHble 6e3 3arosoBKOB. NpK 3TOM HaUXYALWWUIA Cayvaih — nepegayva Kagpos MUHUMANbHOW AnuHbl. [AnA
pacyeTa ucnosib3yeT CTPYKTypa Kagpa:

P /T P
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F=1/T=1/67, 2*10°=14880 kaap/cek

[na Kagpos makcMManbHas AnvHa: kagp + cn. Nona = 1526 6ant
Fmax = 813 Kagpos

MNonesHan

Ons Kaapos MUHUMaNbHOW ANUHbI (46)

Cn=14880*(46*8)=5,48 mbut/cek

Ons Kaapos makcumanbHom AnnHbl (1500)
Cn=813*(1500*8)=9,76mbuT/ceK

Ons Kaapos cpeaHelt AnuHbl (512 6aiiT)

Cn=9,29 mbut/cek

dopmaTtsl KagpoB B Ethernet.
B ceTAx Ha KaHa/IbHOM YpOBHe Kaapbl 4X pa3ninyHbIx GOpMaToB. ITO Pe3yNbTaT UCTOPUUECKM COXKUACA.

e Kaap 802.3/LLC (nnu kaap Navell 802.2)

e Kapgp 802.3 RAW 802.2 (naum Kagp Novell 802.3)
e Kapgp Ethernet DIX (¢mpm Digital, Intel, Xerox)

e Kagp Ethernet SNAP

802.3/LLC

dopmyna npamo paccmaTpusaer

6 6 2 1 1 1(2) 46-1497 4

DA SA [ DSAP SSAP control data Crc

3aronosok MAC — nepsble 3

3aronosok LLC — BTopble 3

3arono0BOK KaHa/bHOrO YPOBHSA — nepBble 6

DA — destination address

Crapwmn 6uT:
0 — agpec MHABUAYANbHbIN
1 -—apgpec rpynnoBoi

Cnegytowwmi 3a ctapwmm 6utom — CUCTEMHOIO Ha3HavyeHuA
0 — LeHTpann3oBaHHOE Ha3HAYeHUe

1 — MHANBUAYANbHOTO Ha3HaYeHuA




Komutet IEEE pacnpocTpaHaeT mexay npouM3BoAUTENAMU CETEBOro 060pyaA0BaHUA T.H. OpraHM3aLMOHHO-
YHUKanbHble ngeHTudmKaTopbl Organizationally Unique Identifier (OUI)

MAC agpec, nepsble 3 6ainta OUI

Kon-so MAC 2**=16*10°

Ecnn gaHHbIX MmeHblue 46 6UT, TO HegocTatowme BUTbI 3aN0NHAKTCA crew, 3Hakamu Padding.
Mone L ykaxkeT paKTUYECKYIO ANINMHY AaHHbIX.

CRC — cyclic Redundancy Code — UMKANYECKNIN N3ObITOYHbIN KOA — KOHTPO/IbHAA Cymma.

IIpoTokoJ LLC kaHa/IbHOI'O YPOBHA.
LLC B cooTBeTCcTBMM CO cTaHaapTom 802.2 yposeHb LLC npeactaBnAeT BepxHUM ypoBHEM 3 TMNa npoueayp:

e LLC1
bes ycraHoBneHMA coeauHeHua n 6e3 noatsep)aeHuAa npuema (6es/6e3). 1o aeinTorpamHbiif
penm. Mcnonb3yeTca Kak BOCCTAHOBMUTE b @aHHbIX, MPOU3BOANTLCA Ha 6oNee BbICOKOM YPOBHE.

e LLC2
C ycraHoB/ieHMEM coeAMHEHMA W C noaTeepxaeHnem npuema (c/c). Mpoueaypa HageKHOM
nepeaayu.

* LLC3 6e3/c Wcnonb3yloTca, Koraa 3afepyKka nepea nepegayeit HegonyctMma, Hanpumep, Ans
CUCTEMbI YNPaB/IeHUA PeasibHOro BpeMeHM!.

Ctpykrypa kazpos LLC.

Jenvtca Ha 3 TMna:

NHbOopMaUMOHHbIM — Ana nepegayn nHoopmaumu.

2. HymepoBaHHble - Micnonb3yeTca Hymepaums KafpoB B PEXKMME CKONb3ALLErO OKHA
He HymepoBaHHble — CAy}KaT AN Nnepeaadn HeHyMepOoBaHHbIX KOMaH4, M OTBETOB B Npoueaypbl 6e3
YCTaHOB/EHUA COeaMHEHUA

Bce Tpu TMNa KagpoB MMEIOT OAMH M TOT e dopmart:

Afpec TOUKM Afpec TOYKM
omr | ORI | oo | oseuss | v | o
01111110 (DSAP) (SSAP) v, Gaiira (Data) 01111110
1 6ant 1 6ant

®narm mucnonbsyoTcAa Ha yposHe MAC gnAa onpegenenua rpaHuy, Kagpa LLC. Kagp LLC BknagpiBaetca B

Kagp MAC c ero 3aronoskamu npu sTom ¢paarn otbpacoiBatoTCA.

3aronoBokK LLC

DSAP — Destination Service Access Point

SSAP — Source Service Access Point




3TN NonA yKasblBaloT, Kakue CAy»Kbbl BepXHero (CeTeBOro) ypoBHA MOCbIAAIOT AaHHble B 3TOT Kagp. Npwu
Noay4yeHUM Kagpa NPUEeMHUKOM eMy HaZo 3HaTb, KaKoW NPOTOKO/ CETEBOro YPOBHS BJ/IOXKW/1 CBOM MaKeT B
nose gaHHbix Kagpa LLC. [lna storo sBoaaTcA Kaapbl DSAP, SSAP. 3Tn Kaapbl NpUNMUCbIBaOTCA NPOTOKOAaM
BEpXHero ypoBHA no ctaHaapty 802.2.

Ea. npoTtokon IP: SAP = 06h
MpoTtokon NetBIOS: SAP = FOh

Control (1 nnu 2 6aiita): none ynpasaeHus
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B pexkmme LLCIncnonb3yerca TONbKO HEHYMePOBAHHbIE Kaapbl. B Hem Bce 6uThbl = 0, Kpome nepBbIX ABYX
B pesknme LLC2 — Bce Tpu TUNa, Kagpbl ANATCA HAa KOMaHAbl/OTBETbI

P/F — Pool/Final — 3anpoc/oTteer

HeHymepoBaHHble Kagpbl ncnonb3ytotea B LLC2 Ha cTagum yCcTaHOBAEHUA COeANHEHUA.

M — onpepenaet HECKO/IbKO KOMaH/, Ha YPOBHE YCTaHOBAEHUA COeANHEHMUA:

*  Subme —3anpoc Ha ycTaHOB/eHNE CoeANHEHMSA
* UA - noarteepxaeHune cOeANHEHNA UK Pa3pblBa
e REST —3anpoc Ha pa3pbiB coeguHEHUA

Mocne yCTaHOBAEHUA COEAMHEHUA AaHHble U MNONOXWUTENbHbIE KBUTAHLMM Ha HUX MNepeaaloTca B
MHPOPMaLMOHHBIX Kagpax. B HMx none N(s) — ana ykasaHMs Homepa oTnpasaeHHoro kKagpa, a N(R) —
HOMEp KaZpa, KOTOPbIN NPUEMHUK OXKMAAET OT nepeaaTtunka. Kagp LMKANYECKM HYMepPYHOTCA.



CTpyKTypHas cXxeMa TpaHCUBepa.
TpaHcuBep — transmitter + receiver — npuemonepeaatynk. B coctase CA.

OaHHbie

JEeTEKTOP
KOULTMIMEA
(cxema
cpaBHeHwnA) [

yrpaeneHue

yrpaeneHue

EbIXOO0M
JaHHbe

s 1t

YIpaBneHKE

£ —pre

H nopty (KC)

P3 — ranbBaHWYecKan pa3BA3Ka — 4/1a 3aWmTbl OT NPOAO/IbHON NMoMexu — TpaHcpopmaTop UAM onTonapa
(amogHan/TpaH3MCTOPHANA/TPMpPUCTPOHan). B HacToAlee Bpema — onTonapa.

B ceTeBOmM afanTepe npeAycCMOTPEHa 3aliMTa OT HEKOPPEKTHON paboTbl — «KOHTPO/Ab 6OATAMBOCTUY -
Jabber Control. Mpu HeucnpasHom CA Ha KC moxkeT nocTynaTb HenpepbIiBHbIN NOTOK 6UT — paboTta cetn
610KMpoBaHa. [nA npeAoTBpalLleHWA 3TOr0 Ha Bbixode nepedaTinMka — CXema MPOBEPKM BPEMEHMU
nepedayn Kagpa. Ecnm aTo Bpema npeBblaeT MaKCMMasbHbIM Kagp, TO 3Ta CXema OTKAoYaeT BbiXo4,
nepeaaTtynKka. Bpemsa JC yctaHoBneHo B 4000 mKc (10M6uT Ethernet).



Crangapt 10/100 BASE-T.
CtaHgapT 10 BSD npuHAaT B 95 roay, Mcnonb3yetca HeaKpaHUpoBaHHas Butas napa UTP — Unshielded Twist
Pair kat. 3 — 16 MI'u. B HacToAwee Bpema ucnonb3yerca Kat.5e — 120 Mlu,

HUB 10 BASE-T

Rx Tx Rx Tx Rx Tx
[ 1] l
A

]

Rx — Receiver
Tx — Transmitter

B xabe noctynuswaa uHbopmaumna napannenbHo nepesaeTca Ha BCe MOPTbl, KPOMe TOro, Ha KOTOpbIN
npuwen. Xab obHapyKMBaem KONAN3UIO NPU OLHOBPEMEHHOM NOABAEHUN CUrHANA Ha Rx U TX Ha ogHOM M
TOM e nopTe M MNOCbIAeT COOTBETCTBEHHO Jam-noc/iefoBaTeNbHOCTb BCem paboumm  cTaHumAM.
KoHLeHTpaTopbl MOXKHO COeAMHATL APYT C APYrOM UCMOJb3YsA TE e camble NopTbl. Mpn coeanHeHnn xabos
nucnonbayetca npasmno 4x xabos, Torga anametp cetn 500 metpos. CraHgapt 10 BASE-T — 6onblime
npenmyLLecTBa:

e OTaenbHble paboyre CTaHUMM MOXKHO OTKOUYATb He HapyLuan paboTy ceTu

e B craHgapTte 10 BASE T onpegeneHa npoueaypa TeCcTMpoBaHUA PaboToCnocobHOCTU: B KaxKaom
BUTOM Nape mexay Tx Rx nepegaetca T.H. TecT cBA3aHHOCTM link test — Kaxable 16 mc nepegatoTca
cneupmanbHble MMMYbCbl MaHYecTepCcKoro Koga J u K, ecam Tect He npoxoauT, nopT 6a10KupyeTca u
oTkntovaeT PC. Hannumne mexgy y3namum akTMBHO YCTPOWMCTBA, KOTOPOE MOXKET KOHTPO/AMPOBaTb
paboTy n nsonmposatb HencnpasHble PC — rnaBHoe npenmyuiectso 10 BASE-T

Mcnonb3yloT MHOrOMOZOBbLIM OMNTOBOJIOKOHHbIN Kabenb. Tononorus aHanornyHas 10-BASE-T, TonbKo
BMECTO BMUTOM Napbl — 2 ONTOBOJIOKHA.



CraHpapTbl:

e 10 BASE-F FOIRL (Fiber Optic Inter-Repeater Link) AnvHa go 1km npu anameTpe cetn He Bonee
2,5kM (13-3a HepaBeHCTBa 3aePKKN)

e 10 BASE-FL ynydyweHHbI npeablaylwmnii ctaHaapT. YBenMYeHa MOLWHOCTb MCTOYHWKA, A/IMHA Ao
2KM, ANamMeTp ceTu He 6onee 2,5km.

e 10 BASE-FB «CuHxpoHHbIN Ethernet» Wcnonb3yeTcs TONbKO AnA coeAMHeHMa xaboB Apyr c
APYrom, npu 3ToM BONpPeKW npasuay 4x xabos — o 5t xabos noapsas. AanHa He 6onee 2KMm,
anameTp He bonee 2750 meTpoB. Xabbl Npu OTCYTCTBUM KaApoB MOCTOSSHHO ObMeHuBatoTcA
cneymanbHbIMM NOCAEA0BATENBHOCTAMU CUTHANOB ANA MOALAEPHKKM CUHXPOHM3AUUM — NO3TOMY
Xabbl BHOCAT 3HAUYUTENbBHO MeEHbLUe 3afepXKKKW, oTciofa cneayeT He 4, a 5 xabos. B Kauvectse
cneumanbHbIX CUTHAN0B CUHXPOHM3aLMM NCNONL3YIOTCA MaHYecTepckue Koapl Takme J-J-K-K-J-J-..., B
pe3ynbTate 4yero GOPMMUPYETCA CUTHAA CUHXPOHM3aUMKM 2,5Mru. Takada TexHONOrnAa HasblBaeTcA
CMHXPOHHBbIV ethernet

o 1 01 1 J K K J ]
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JIoMeH KOJIJIU3MH.
3T0 YacTb cetTn ethernet, rae sce CTaHUUKM Pacno3HatoT KONJTINM3NUU HE3ABUCUMO OT TOrO, B KaKoM yacTu cetu

T

OHa BO3HMKAa. [lomeH KOAAM3MIA Bcerga COOTBETCTBYET OAHOM pasgendemont cpege. KommyTtaTtopbl
oTAEeNAT OANH AOMEH KOAAM3UIA OT Apyroro. Ha Kaxkaom nopTe KM BKAOYEH OAUH AOMEH KONAU3WUiA
(XAB).

MeToauka pacyera KoHdurypanum cety ethernet.
Pacuer npon3soguTbCA B 2X Ccaiydanax:

1. Ecau HapyweHo npaBuno 4x xabos
2. Ecnu B ceT ncnonb3yeTca HeOAHOPOAHbIE KaHaNbl CBA3K.

Tmin >= PDV

MHctuTyT IEEE NnprBOANT AaHHbIe O 3a4eprKKax, BHOCMMbIX yxabamu n Kabensamu. Ytobbl cetb ethernet,
cojieprKallan HeCKONbKO XxaboB paboTana KOPPEKTHO, HEOHXOAMMO BbINOAHUTL Caeaylollee YCA0BUE:

1. MaKcumanbHasa AMHa CermeHTa AoKHa ObITb He bonee onpeaeneHHON CTaHAapPTaAMMU.
Bpems asonHoro onopota PDV aonxHo 6biTb He 6onee yem 575 6UTOBbIX MHTEPBANOB
CokpalleHne mexKkagpoBoro nHtepsana PVV — Path Variability Value — npu npoxoxageHun Kagpos
yepes BCe NOBTOPUTENN AONMKHO 6bITb He 6bonee 49 6uToBLIX MHTepBana (bt), IPG — Inter Packer Jap
— MeXay Kagpamm — 96 bt

2 4acTu: pacyeT Ha PDV v pacyeT Ha COKpalleHMe MeXKKagpoBoro MHTepPBana.



Pacuet PDV.

Ona ynpouweHns pacyetos |IEEE onybavMKoBan cnpaBoyHble AaHHble — 3HAYeHUA 3a4ePKeK Ha 3nemeHTax
cetn (xabax, Kabensax). B Tabnuuax 3Tn 3ageprkka IEEE mmeHoBan, Kak 6asbl cermeHToB Aaa yaobcTea
NPUBOAATCA CPa3y YABOEHHbIE 3a4ePKKN.

basa MakcmmanbHaA
basa nesoro basa npasoro 3apeprKKa
Tun cermeHTa NPOMEXKYTOUYHOro ANVHa
cermeHTa cermeHTa cpeaplHalm
cermeHTa cermeHTa

10 BASE-T 15,3 42,0 165,0 0,113 100

10 BASE-FB - 24,0 - 0,1 2000

10 BASE-FL 12,3 33,5 156,5 0,1 2000

Hub3 cerm 4 500m 10 base-fb

cer 3 500m 10-base-fb

 ~ /

MPOMEMKYT.
Hub 2 CErMeHTbl Hub 4
1000m 10base-FL CEFMN
600m 10base fb cerm 5
Hub 1 Hub 5
100m 10base-T cerm 1 cerm 6 100m 10 base T

NEBLIA CErMEHT

JleBblii cerMeHT — 0TKyAa HauMHaeTca NyTb Kagpa, NpaBblil CErMeHT — KyAa NocTynaeT Kaap.
34ecb HapylweHbl oba npasuna:

1. 5xabos nogpsag smecTo 4
2. Camu cermeHTbl UMEeIOT pasHble Kabenn

PacyeT 3ak/lo4aeTcs B MoAcYeTe CyMMapHOW 3a4eprKM nepedaynm Kagpos Mexay /NeBbiM M MpaBbim
CEerMmeHTOM.




Pacuet PDV.

NeBbli cermeHT 1:

MpOMEeXKYTOUHbIN CEFMEHT 2:

MpoMeKyTOUHbI CermeHT 3:

MpoMeXKYTOUHbIN CErMeHT 4:

MpoMeKYTOUHbI CerMmeHT 5:

MpaBbli cermeHT 6:

Cymma:

Pacuet PVV.

15,3 (6a3a) + 100 * 0,113 = 26,6 bt

33,5+ 1000 = 0,1 = 133,5ht

24+ 500 % 0,1 = 64,0bt

24 4+ 500 = 0,1 = 64,0bt

24+ 600 = 0,1 = 84,0bt

165+ 100+ 0,113 = 176,3bt

PDV = 568,4bt < 575bt — ceTb KOppeKTHA

Y106bl CeTb bblaa OKOHYATENIbHO KOPPEKTHO HEO6XOAVIMO paccunTaThb eule COKpauweHUne MmexxKagposoro

WHTepBasa Bcemu xabamu ceTtn. [lna pacuyerta IEEE npuBoauT cnpaBoyHyto Tabamuy.

Twnn cermeHTa

Mepepatowmn cermeHT

MpOMEKYTOUHbIN CermeHT

10 BASE-FB - 2
10 BASE-FL 10,5 8
10 BASE-T 10,5 8

NeBbInt cermeHT 1: cokp = 10,5

Mpom cermeHT 2: cOKp =8
Mpom cermeHT 3: cokp = 2
Mpom cermeHT 4: cokp = 2
Mpom cermeHT 5: cokp = 2
Cymma PVV = 24,5 bt
24,5<49

CeTb KOppEeKTHa.




Texnosiorusa Token Ring.
CraHpgapt 802.5

OCHOBHble XapaKTePUCTUKN:
[JeTepMMHMPOBaHHbIM MeToa A0CTyna
PaspabaTbiBanu IBM

CkopocTb nepegaum 16M6éuT/c

TexHosorMsa npeaycMmaTpmBaeT NpMMeEHeHUe CpeaCcTB OTKa30yCTOMUYMBOCTM A1 KOHTPO/IA 3a paboToi ceTn
OZHa U3 cTaHuml (06blYHO ¢ MakcuManbHbiM MAC afpecom) HasHa4YaeTca MOHUTOPOM, T.e. YNPABAAOLLMM
paboToi ceTn. ECv 0OCHOBHOM MOHUTOP BbIXOAUT U3 CTPOS, TO HA €r0 MecTo BCTynaeT apyras PC, ana atoro
aKTMBHbI MOHUTOP KaxKAable 3 CEKYHAbI reHepupyeT cneLKaap CBOero NpMUCyTCTBUSA, eC/iM 3TOro Kaapa Het
B KOMbLe 7 CeKyHA — BblOMpaeTca HOBbIA MOHWUTOP. Mcnonb3yeTca MapKepHbId meTon goctyna. lpwu
BK/IIOYEHUM CETU, MOHUTOP OTMPABAAET MO KOJbLY CneunanbHbli TpexbaiToBblli Kaap. Kaxaana PC moxet
OTNPaBAATb AaHHble TONBbKO MPW YC0BUM, YTO OHa MOAyYMIa MapKep, NpUYem, Ha Bpems nepegayu
OaHHbIX Mapkep yaeprkmusaeTca 3Ton PC. PC moXeT yaeprkMBaTb MapKep orpaHuyeHHoe Bpemsa THT —
Token Holding Time — 10mc. OTnpasus Kagpbl, PC cnegom oTnpaBasieT MapKep, KOTOPbIA MOMKET 6bITb
3axBayeH apyroi PC, T.0. B KOJibLLe MOTYT O4HOBPEMEHHO NPUCYTCTBOBATb Kagpbl pasHbix PC M TONbKO 0AMH
Mmapkep. OTnpaBneHHbIA Kagp onosHaetcs no MAC agpecam HasHauyeHWsa npuemHukom. Mpu aTom, 3Ta
CTaHUMA onpoKuabiBaeT 6uT A (address) B eanHMUy, 3aTeM NPOBEPSAET Crc U ec/IM CyMmMa COBMana, TO OHa
KOMUpYyeT Kagp B cBoi bydep (T.e. npMHUMaeT Kaap) n onpokuabisaetr 6ut C(copy) B 1, B 3HaK TOro, YTo
cKonupoBana agpec. B Takom BuAe Kaap OTNPaBAAETCA Aajblle MO KOAbUy M AOCTUFAeT CTaHUMIO
oTnpasuTensn, Kotopasa nposepsaeT 6uTbl A u C. Ecnm C paBHo 1, TO OHa MOHMMAET, YTO KaAap MPUHAT U
roToBWT K Nepegave cneayowmnii kagp. Ecam C pasHo O, roTOBUT K OTNPAB/EHMIO TOT e Kagp. Ho otnpasut
OHa €ro TONbKO KOrga noayuut Mmapkep. CTaHUMA OTNpaBUTENM MOFYT HA3HAYUTb CBOMM Kagpam
npuvopuTteTbl ypoBHAM oT 0 go 7. Kak ucnonb3yoTca npuopuTeTbl? YpoBeHb MpuopuTeTa 3agaetcA
MapKkepom, PC MOXKeT 3axBaTUTb MapKep, ecan NPUopUTeT ee KaapoB >= MpUOpUTETY Mapkepa. Ecam
MapKepa He byaeT B KoJsible — ceTb AaxeT. Ecam mapKep otcyTcTByeT 60sblie Yyem 2,6C, TO MOHUTOP
NopoXKAaeT HOBbIA MapKep.

dopmar kaaposB TokenRing.
1. Mapkep
2. Kagp gaHHbIX
3. [pepsbiBatoLLan nocne0BaTeIbHOCTb

Mapkep
TpexbalToBbIN CNyXKebHbI Kaap.

1 6ant: Start Delimited (SD) — cTapTOBbIN OrpaHUYMTE b, YKA3blBAaeT Hayano Kagpa, MMeeT YHUKANbHbIN
Koz, jk0jk000

2 6anT: ynpasneHune goctynom AC Access Control

(plplPp[T[M[R]R[R]
Mepsble Tpu P — ocHoBHOW npuoputeT, T — 6BUT Mmapkepa (NnpusHak), M — 6ut moHuTopa, RRR —

pe3epBHbI NPUOPUTET.



BUT MoHUTOpa M ycTaHaBAMBaeTca B 1 MOHUTOPOM, KOrda OH OoTnpaBaseT mapkep, n B 0 ntoboit

CTBHLI,VIGVI, KOTOpPaA ero 3axsaTuT. Ecan MapKep npowen no Kosbuy U MOHUTOP €ro CHoBa NPUHAN

¢ M=1, OH NOHMMAET, YTO ero mapkep He b6bia 3axBayeH HU ogHoi PC. Ecnu 310 GbIN Kagp, a He

MapKep, TO OH yaanAaeTca U3 Kosabua, a €eCn MapKep — TO nepeaaeTca gasible C NOHNXEeHHbIM

PPP)

3 6anT: KOHeuYHbI orpaHnumTens ED End Delimited JK1JK1IE

| — Intermediate — yKa3blBaeT, 4ToO Kaap NocieaHuin B cepum, nepeaasaembix Kaapos, ecnu i=0;

E — Error — yKa3blBaeT, YTO B Kaape eCTb OLIMDOKa

ynpasneHue goctynom AC Access Control

Kadp daHHbIx

Bkntovaet Te ke 3 noasa, NAc A0NONHUTENIbHbIE NOAA.

e  HayanbHblit orpaHmnunTens SD

* YnpaBneHue Kagpom Frame Control — FC

e Appec HasHayeHus — Destination Address — DA

e Appec nctouHmKa — Source address — SA

e [laHHble — Info

*  KoHTpoabHasa cymma — CRC

e KoHeuyHbIn orpaHuumntens — ED

e Cratyc Kagpa — Frame Status FC

Kagp faHHbIX MOXeT NepeHocuTb IMbo ciyKebHble AaHHble (ynpaBaeHue Konbuom — MAC nogypoBeHb),

nnbo nonb3oBaTenbekme gaHHble (LLC nogypoBeHs).

Mone FC onpeaenset Tun Kagpa. Echv onpegennnn gaHHble MAC, To FC Tak e yKasbiBaeT, Kakoi 13 6Tu

TUNOB KaJpoB nepenaeTca:

1.

Tect gybanposaHus agpeca — Duplicate Address test — DAT — BnepBble NOACOEANHAACH K
KonbLy PC nocbinaet sTOT Kaap, 4Tobbl y40CTOBEPUTLCA, UTO B KOJIbLLe HET Takoro e MAC
agpeca

CyLecTBytOT aKTUBHbIE MOHUTOpPLI — Active Monitor Present — AMP — Takoi Kagp MOHUTOP
NnepuoaMYecKm NocbiaaeT B KOMbLO — COOOLLAET, 4To OH paboTocnocobeH.

CywecTtByeT pe3epBHbIn MoHMTOP — Standly Monitor Present — SMP — otnpaBnsetca ot
Ntob0oM CTaHUMM He ABNAIOLLENCA aKTUBHBIM MOHUTOPOM.

Mapkep 3asBkM - Claim token — CT — oTnpaBnneTca pesepBHbIM MOHUTOPOM NOCNE OTKa3a
aKTMBHOrO MOHMUTOPA.

CurHan — Beacon — BCN — ntobas PC oTnpaBaseT 3TOT Kagp B C/y4ae ceTeBbiXx nNpobaem
(obpbiB Kabens B Konble, Nepenaya Kagpa 6e3 mapkepa, camonpomnsBobHo). Kaxgan PC
nepeaaet BCN go Tex nop, noka He npumeT Takol e BCN oT npeablayLien cTaHumu.
«OumncTka» - Purge — PRG — HOBbIN aKTUBHblE MOHUTOP MCMOAL3YET AJ1A OYMCTKM KOJbLia OT
BCEX NpeAblayLinX Kaapos.



SA: 6 6aunt

1111 — wurpoKoBeLLaTeNbHbIM
Info: MmoKeT copeprKaTb ynpasasatowme gaHHble NMbo aaHHble nogypoBHA LLC
FS: 1 6aiT = 4 pe3epBHbIX 6UTa U 2 noanona
ACxxACxx
A —appec pacnosHaH NPUEMHUKOM
C — paHHble ckonupoBaHbl B bydep NnpMemMHMNKa => B AaHHbIX HET OLIMOKK
Ecnn Kagp npmxoauT K nepegatymky ¢ A=0, 3HaUUT CTaHLMA-NPUEMHMK B KOJ/bLe OTCYTCTBYET

Hpepb/safomaﬂ nocnedosamesibHOCMb

2 6aitTa. HayasbHbI M KOHEYHbIN orpaHuuMTenb. MoXKeT noABAATbCA B Nt06OM MecTe, yKasblBaeT, 4YTo

TeKyLWwan nepegaya Kagpa uam mapkepa oTMeHseTca.

[IpuopUTETHBIN JOCTYI K KOJIbILY.

Kak Kagp, TaK M MapKep MMeIOT YCTAHOB/IEHHblE YPOBHW MNpuopuTeTOB. B Havyane paboTbl MOHUTOpP
OTNPaBAAeT MapKep C MaKCUMa/ibHbIM YPOBHEM OCHOBHOro npuoputeta (PPP=111). lBuranacb no Kosbly,
MapKep noctynaeT Ha odepegHyto PC, KOToOpasa umeeT Kagpbl AN nepefayn ¢ onpeaesieHHbIM ypoOBHEM
npuopuTeTa. 3TOT YpOBEHb YCTAHOBAEH NPUKNAAHbIM (7biM) ypoBHEmM mogenn OSI. CTaHumMA 3axBaTbiBaeT
MapKep U nepesaeTt CBOM Kapbl, €CAU YPOBEHb UX NpuopuUTeTa He HUXKe npuoputeta PPP mapkepa. Ecam
PC He 3axBaTbliBaeT MapKep, oHa BnucbiBaeT B nosie RRR mapkepa csoi npuoputet. Cneayrowasa PC moxxet
nepenucatb 61Tl RRR, ecnv npuoputeT ee Kagpos Bbiwe (HO HUKe, yem PPP). Ecnv npuopuTteT mapkepa,
NePBMYHO YCTAHOBJ/IEHHbIA MOHUTOPOM, OYEHb BbICOK M MapKep He 3axBayeH HW ogHoW PC, To npwu
BTOPUYHOM MpPOXOAE Yepes MOHUTOP OH nepenucbiBaeT 6utbl RRR Ha PPP. Mpoxoas ganee no Kosbly,
MapKep AOCTMUFAeT CTaHUMW C MaKCMManbHbIM npuopuTeTom. PC 3axBaTblBAaeT MApKep W nepenaer cBOM
Kagp. Mpuoputetr PPP ncnonb3osaH. PC oTnpasnsaeT mapkep, nepenmcas RRR Ha mecto PPP. T.0. mapkep



NOCTOAAHHO OTCNEXMBAET MaKCUMas/bHbIN MPUOPUTET KaapoB B KOJbLE W AaeT AOCTyNn B NepBylo ovepedb
3Tum PC. MexaHM3M NpUOpPUTETOB HauMHaeT paboTaTb TOIbKO €C/M NPUKAAAHOW YPOBEHb PEeluT ero
ncnonb3osatb. MHaue, Bce PC MMeIOT paBHble NPUOPUTETLI. ITO AENAETCA NOTOMY, YTO MPUOPUTETLI KaapoB
NoAAEPKMBAIOT AANIEKO He Bce TexHoNornu. MosTomy B reTeporeHHol ceTu UCNoNb30BaHWe NpPUOPUTETOB
CTAHOBMUTCA HEBO3MOXKHbIM. B COBpPEMEHHbIX CETAX MNpuopuTeT obecneymBaeTcd KOMMYTaTopamMu WM
MapLpyTU3aTopamum.

dusuyecku ypoBeHb TexHosiorum Token Ring.
CeTb CTPOUTLCA HA OCHOBE KOHLLEHTPATOPOB, KOTopble HasbiBatoTca MSAU (Multistation Access Unit)

[o 260 y3znos (PC)
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KL, MmoxeT 6bITb MaccuBHbIA NMBO aKTMBHbIN. MaccnBHbIi MSAU — npocTtoit coeguHutens. OgHa U3 ero
byHKLMI — 06x04 nopTa BbIKAtOYeHHOM PC.

Mcnonb3ytoTca Kabenm STP type 1, UTP Kat. 3 uau 8/o Kabenb

e [pu STP ctaHumn <=260, gnrHa cermeHTbl <=100m
e [pu UTP ctaHumit <=72, ANIMHa cermeHTa <=45m

PacctoaHue mexay naccusHbim MCAY — 100 m

PacctoaHue mexay aktueHbim MCAY <=730m

OnvHa Konbua <= 4000m

B nocneaHuin BapmaHTax cetn pupma IBM npegnaraet cTpyKTypy U3 AByx Kosel, (2000 cermeHT).

Hi-Speed TR — 155 Mb/s



TexHoJiorusa FDDI.
Fiber Distributed Data Interface

OnNTOBONOKOHHbIN MHTepdeic pacnpegeneHHbIX aHHbIX

CKopocTb nepefaun AaHHbix 100 M6/c no asoiHomy 0/B KoJblly NPOTAMeHHOCTbio A0 100km. MeTog,
[,0CTyna NOJHOCTbIO M3 TR ¢ e ANHCTBEHHbBIM OTANYMEM — OTCTYTCTBYHOT NOAA NpuopuTeTa. Bcero 2 ypoBHA
npuoputeTta. PC nogkntoyaetcs K obomm Konbuam. MNepenaya AaHHbIX BeAeTCA N0 NePBUYHOMY KOAbLY —
pexum Thru. Echm Konbuo 6yaetr obopBaHO, TO OHO aBTOMAaTMYecKM byaeT cBepHyTa — pexum Wrup
(cBepTbiBaHus). Ecan KonbLo obopBanock B 2x M 6onee mecTax, TO OHO pa3bMBaeTCA Ha HECKO/IbKO
CBEPHYTbIX KoJeu,

MeToa, A0CTYNa K KoJbLy aHanornyeH TR, HO Bpems yaepKaHus mapkepa PC — He NoCTOAHHAA BENYMHA, A
3aBMCUT OT 3arpy*KeHHOCTM ceTu. CUHXPOHHbIV TpadUK NoaydYaeT L4OCTyn Bceraa.

MexaHun3m NPUOPUTETOB NpegnonaraeT ABa YPOBHA:

*  CMHXpPOHHbIM TpaduK — BbiCLUNMA
*  ACMHXPOHHbIN TPpAadUK — HU3LWUI

q)OpMaTbI aapecosB U KaapoB aHa/1I0TUYHbI TR, ToNbKO OTCTYTCTBYIOT NONA NPUOPUTETOB.

CooTBeTcTBHE IPOTOKOJI0B FDDI ceMmuypoBHeBOo# Mo enu

2 | Lernetoy AAC 22
f | frrtaigremna Pt SAH7
7 o, [ D

SMT — Station Management
PHY — noayposeHb Physical, HesaBucAwwmin OT cpeabl nepesaumn
PMD — noaypoBseHb Physical Media Dependent, 3aBucawmit ot cpeapl

OTnnuntenoHas ocobeHHocTb FDDI — Hannume ypoBHA ynpasaeHus ctaHumii SMT. UmeHHo SMT BbinoaHseT
Bce GYHKLUMM NO ynpasaeHuto ceTblo. Bece y3nbl ceT obmeHmBatoTcA cayKebHbiMM Kagpammn SMT.



dusnyecknin ypoBeHb pasaenseTca Ha 2 NoAYPOBHSA:

e Physical (PHY) — ana cornacosaHus yposHs MFC ¢ PMD
¢ Physical Media Dependent (PMD) — cornacyeT ¢pusnyeckmnii ypoBeHb ¢ KOHKpeTHbiM KC, KOTopbIl
M6 peannsoBaH B ABYX BMAax Ha o/B uam Ha UTP

Ha yposHe MAC — AUI (attachment Unit Interface)

Ha yposHe PMD — MlI
Jloruka meTtoaa aocryna FDDI.

[na nepefaynm CUHXPOHHbIX Kagpos PC Bcerga MOXKeT 3axBaTUTb Mapkep. Tun Kagpa (cMHXp/acuHXp)
3a4aeTcA NPUKNASHbIM ypoBHEM. Ecam cTaHUMA nepepaeT acUMHXPOHHbIM TpaduK, To AN onpeneneHus
BO3MOXHOCTU 3axBaTa mapkepa PC ponxkHa wu3mepuTb MHTEepBan BpemMeHW C MOMEHTa npuxosa
npeabiaywero mapkepa — TRT (Token Rotation Time). TRT cpaBHMBaeTcA C MaKCMMa/ibHO AOMYCTUMbIM
BpemeHem ob6opoTa MapKepa No Koably Ty . Ecan

*  TRT < Tyax,TO PC € aCMHXPOHHBIMKM Kagpamm nosy4daet spema goctyna T= Ta— TRT
*  TRT >= Tpaw TO Thocryna = 0. B 3TOM cayyae, CMHXPOHHbIN TpaduK BCe paBHO MOAyYaeT AOCTyn B
KO/bLO.

OnucaHHbIN MeToAd, AO0CTyna oO4yeHb 4YeTKo peryampyeT Tpaduk B cetn FDDI. 310 perynnpoBaHue
aganTuBHoe.

OTkasoycronuyuBocTs FDDI.
[naBHas mepa — ABOVHOE KonbLo. [lonyckaeTca ABa BUAA NOAK/OYEHMUA:

e Dual Attachment — kK o6oum
e Single Attachment — K ogHOMYy KonbLy.

CeTtb FDDI cTponTCcs Ha KOHUEHTpaTopax c 060MMU BUAAMU NOAKIOYEHNA.
PasnunyaloT cnegytowme ycTpoiicTea ceTu:

SAS (Single Attachment Station) — cTaHUMA 0AMHOYHOTO NOAKNOUYEHNS
DAS (Dual Attachment Station) — cTaHUMA ABOMHOrO NOAKAOUYEHUS
SAC (Single Attachment Concentrator) — KOHUEHTPATOP OAUHOYHOIO NOAKNOYEHUS

P wNhPR

DAC (Dual Attachment Concentrator) — KOHLEHTpPaTOpP OANHOYHOTO NOAKIHYEHMA
[Ona 0603HaYeHMA pa3beMoB NPU NOAKAHYEHUN K CETU OHU MapKUPYHOTCA:

1. Pasbembl A n B — anaycrtponcte Dual
2. Pasbembl M (master) n S (slave) — ansa ycrpoiicts Single

CBOpayMBaHMEM KOJbL@ YNpaBAsAlOT KoHUeHTpaTopbl n PC. MHaMKaTopom 0b6pbiBa ABAAETCA OTCYTCTBME
cny*kebHoro curHana mexay noptamu idle.

B Konble Bcerga npucyTcTByeT curHan. Ecam HeT MHPOpPMaUMOHHBIX KaapoBs, To nepeaatotcs idle. Kpome
Toro, Kaxaas PC cHabKeHHan nepektoyaTenem, KOTopbli 3amMblKaeTcs Npu BblkAtoYeHun PC.



IloaxIro4yeHnue y3aoB K KosbaMm FDDI.

945 245 94<

Mpwu co3paHnm cet FDDI KOHLEHTPATOPbl MOTYT KackaanpoBaTb. Mpu 3Tom 06bI4HO NOPT B noaaepxusaer
OCHOBHOE KoJbL0, a NopT A — pesepsHoe. 3To Dual Homing. PekoHdurypaumeit KonbLa ynpasaseT ypoBeHb
SMT.

dusnyecku yposeHb TexHosioruu FDDI.

Mpy nepesave CBETOBLIX CUTHANOB MCMOJb3YETCA Normyeckoe KoamposaHue 4B/5B (4 6uta/5 6ut), rae
MCNONB3YIOTCA TOMbKO 16 «MnosnesHbiX» KOM6uHauuii ns 32. Mpu 3ToM BbIGMpAtOTCA TaKMe MoaesHble
KOMBMHaUMK, rae HeT 60/blLOro Kosimdectsa «0» noapaa, ¢ Tem, YtTobbl obecnednTb CUHXPOHM3AUMIO.

CUHXPOHM3aLUMA OCNOMKHAETCA, ecan noapas mHoro «O», T.e. CUrHan Toraa He u3ameHseTca. Moatomy
noruyeckoe KoanposaHue 4B/5B cTpemMmUTCA yMEHbLIMTb KONMYECTBO NoAPAL Naywmx «0x».

MpnM nepBOHA4YaNbHOM COEAMHEHUM MOPTOB, OHM noAd ynpasaeHnem SMT npoBoAAT npoueaypy
YCTaHOB/IEHUA COAEPXKaHUA MyTeM nepeaaudn CayKebHbiX CUMBOIOB M3 HEUCMONb3yemblXx Koaos 4B/5B.
3pecb onpeaenser:

1. Tunbl noptos (A,B,M,S)
2. TMpoBoguMTca TeCcT KayecTBa KaHanoB Ha paboTocnocobHocTb ypoBHA MAC

FDDI nogaep»xusaet 2 pasHosuaHoctn PMD.

1. B/oKabenb
2. UTP kateropumn 5



OnToBOJIOKOHHBIN PMD.
dusnueckas cpega — MMF 62,5/125

MaKcrManbHOE PaccToHME MEXKAY Y31aMu 2KM

B cnyuae ncnonb3osaHua SMF 9,5/125
MaKcrManbHoe paccTosiHMe mexay y3namm 40km
OnTtnyecknin pasbem MIC (Media Interface Connector)

A=1300 km; Kog NRZI

TP-PMD

UTP kaTeropuu 5 (5e) v Bbiwe

dusmyeckuii kog, MLT-3

JNornuyeckuit kog — 4B/5B

MLT-3: TpexypoBHeBoe KoamposaHue (+V,0,-V)

Mepexon Ha coceaHUIN ypoBeHb Npu «1», oTCyTcTBUE Nepexoaa npu «0».
MaKcmMmanbHoe paccTosHue mexay y3namm 100m.

MaKkcMmanbHaa NPOTAXKEHHOCTb Koablua 100Kkm.

MakcmmanbHoe Konnyectso PC ¢ ABoMHbIM noakatoyeHmnem 500.

FDDI — poporas TexHONOrus, MPUMEHAETCA Ha OTBETCTBEHHbIX MPOTAMEHHbIX MarucTpanax Aans
o0bbeanHeHuns JIBC 3gaHnit. ObecneunBaeT BbICOKYHO CKOPOCTb (A0 100 M6UT), 0TKa30yCTOMUYMBOCTD.



TexHoJuioruda Fast Ethernet.
1995r

CraHpapt 802.43

CraHpgapt 802.12

duszuyecKkuli yposeHb mexHosoau FE.

Bce o1anumsa FE oT E TobKO Ha ¢dM3MUYeCcKom ypoBHe, cTaHaapTbl 802.2 — LLC 802.3 MAC.

B/o MMF — 2 Bonok

UTP kat 5e — 2 napsil

UTP kat 3 —4 napsl

Bpema nepegaum kagpa mmHumanoHoe B 10 pa3s meHbLUe, TO AMamMeTp CeTu cokpauwaetca go 200 meTpos.
CraHgapT 802.3U ycTraHaBamBaeT 3 cneunduKkaymm ¢pmMsmMyeckoro ypoBHS:

e 100-BASE-Tx —2 napbl UTP Kat.5e
e 100-BASE-T4 —4 napbl UTP Kat.3
e 100-BASE-FX - MMF, 2 BONOK.

Bo Bpemsa nay3bl Kagpos nepegaetcs curHan ldle (npocton).
YcTpoiicTBo $M3nYECKOro ypoBHA Phy cocToWT M3 caeaytolmx No4ypoBHEN:

1. NoaypoBeHb NOrMYECKOro KOAMPOBaHUA

BuTbl, npuHaTble c MAC ypoBHsA, npeobpasytoTtcsa KognposaHuem 4b/5b nnbo 8b/6t (100-BASE-T4)
2. PMD

dopmunpoBaHue noayposHs ¢usnyeckoro koanposaHua NRZI; MLT-3
3. NopaypoBeHb aBTONEPEroBOPOB

PC B ceT aBTOMaTM4eCcKU BbIBUPAIOT peXknum paboTbl

Mesxay cneunduraumein Tx Fx mHoro obluero: KoanposaHue 4b/5b, NOTOK AaHHbIX:
Idle-JK-npeambyna-DA-SA-L-DATA-CRC-T-Idle

JK — orpaHuunTtens idle

T — orpaHnumnTEeNb KaAPOB

J=11000, K=10001

NRZI — 100-BASE-Fx

MLT-3 -



dusunyeckuii yposeHb 100-BASE-Tx.

MakcMmanbHana annHa Kabena — 100m.
OcHoBHOe oTAnume oT Fx:

*  MUCNoAb3yeTca gnAa nepegayum texHonorno MLT-3

*  aBTOMeperoBopbl: ANs Bbl6Opa pexnma paboTbl BbIMNONHAETCA B MOMEHT NOAKIHOYEHUA CETEBOTO
agantepa CA 10/100M6uT K KOHUeHTpaTopy. Bcero onpegeneHo 5 pexnmMoB, KoTopble
nopaepxmsatot 100-BASE-Tx, 100-BASE-T4.

ﬂepeeosopb/ npu eKaAr4YeHUU rnumaHuA unu eKs1n4YeHuu Hosoli PC.

YCTpOACTBO-UHULIMANU3ATOP HaYMHaeT nepeaasaTth Nayky HoBbIX UMNyAbcoB (FLP — Fast Link Pulse burst),
B KOTOpbIX ecTb 1 6aT Koaupyowmii pexxmm paboTbl, HAYMHAA C camoro npuoputetHoro. Ecam ysen-
napTHep NogAeprKMBaET 3TOT PeXMM, OHM oTBeyatoT FLP noateeprkaatowmii ero, a ecim HeT, yKasblBatoT
CBOW, MeHee NpUopuTeTHbIN FLP.

PC, kKoTopaa nogaepxuaeT Tonbko 10-BASE, KarKgble 16 mMC NoCblnaeT MaH4YeCTeEPCKME MMNYbCbl AN
NPOBEPKU JINHUM C COCEAHUM Yy3/10M. Takol y3en «He noHumaeT» FLP v npopgonykaeT nocbinatb CBOU
mmnynbebl. OctanbHble PC, He Nosy4MB oTBeTHOro FLP, MOHMMAIOT, 4TO MOXKHO paboTaTb TO/IbKO Ha 10MbuT
M YCTaHABAMBAKOT 3TOT PEXUM.

®usuyecKuli yposeHsb 100-BASE-T4.
UTP Kat.3, 4 napobl.

B sToi TexHonormm ckopoctb 100M6UT AocTuraeTca Npu OAHOBPEMEHHOW nepesayun Mo BCEM YeTbipem
napam Kat.3. 34ecb MCNo/b3yeTcs Nornyeckoe KoauposaHue 8b/6t. 3a cyeT 3TMX ABYX NpPUEMOB
nepeaaBaemblii 6BUTOBbIM NOTOK YKNaAbIBAETCA B NO0CY NponyckaHusa 16MIL KaT.3.

KoauposaHue 8b/6t — ncxogHble 8 BUT 3ameHAIOTCA Ha 6 TakToB TpomuHoi CC. B pesynbtate npumeHsaeTcs
dusnyeckuit kog MLT-3.

NcxogHble 8 6UT — 256 KombUHauuii. 3ameHATcs 6 TakToB TponyHol CC -376= 729

MLT-3 (+1) (0) (-1)



KoMmmyTaTOpbI.
B 1990r ¢mupma Kalpana

KommyTaTtop — MHOronopToBbIi MOCT.
MpuHyunel pabomel KOMMymamopos.
PasanyatoT 2 TMNa KOMMYTATOPOB:

° npo3pavyHble KOMMYTATOpPbI — Hamnbonee Yacto ncnosbsyemoie

*  KOMMYTaTOpbl OT UCTOYHMKA — SR-MOCTbI (source routing)
MpuHyun pabomel NPO3pPA4YHO20 KOMMYMAmMopd.

KM (KommyTaTop) CTPOUT CBOIO aApecHyto Tabanuy Ha OCHOBaHUM MAacCUBHOIO HabaoaeHUA 33 TpaduKom,
npoxogAwWmnm Yyepes ero nopTbl. OH 3aNOMMHAET agpec UCTOYHUKA KagpoB, MOCTYNaloWwmx Ha ero nopThbl U
Ha 3TOM OCHOBaHMW CyaUT O NoaKAYeHnn cooTBeTcTByrOWMX PC K ero nopty. Kaxkapiit nopt KM asnsetca
NONHOMNPABHbIM Y/IEHOM TOrO CErMeHTa CeTW, KOTOPbIA K Hemy MNOoAKAYeH Ha posHe ¢ apyrmmn PC.
EanvHcTBeHHOE ero otanume oT PC — OH He MMeeT HWKAKOW agpecaumu, T.e. paboTaeT B pexume
«Hepa3bopumBoro npuemar.

Konnmsma B ogHOM JOMeEHEe HUKAK He BAUAET Ha KONIM3NK B APYrOM JOMeHe.

KM — camoobyuvatoweeca ycTtponctso. B pesynbtaTe 3TOro OH nepefaer Kaapbl TOMbKO Ha nopT
Ha3HavyeHuAa. B nucxogHom coctoaHmm KM He nmeet obydeHus. B atom cnydyae KM nepepaeT Kagp Ha Bce
nopTbl M3 TOrO pacyeTa, YTobbl Kaap He 6bl yTepAH, HO NPU Nepesade Ha KaxAabl NOPT, OH OTpabaTbiBaeT
metog poctyna CSMA/CD. OH nepegaer Ha Bce MOpPTbl, HO HeobsA3aTesibHO ogHOBpemeHHo. ObydyeHue —
cemy 3anommHaeT MAC-agpeca Bcex KOMMNbOTEPOB, NOAKAOYEHHbIX K onpegeneHHomy nopty. [ocne Toro,
Kak KM npowen stan obyyeHus, y Hero obpasyeTcs CTaTUCTMKa nogkatodeHma MAC-agpecoB CTaHUMM K
Ka*KAOMY KOHKPeTHOMY nopTy. Tenepb Ha 3TOM OCHOBaHWW OH paboTaeT 60/see paLMOHaNbHO — OH MOXKET
onpeaennTb Ha KakOM NopTe MOAKAKYEHa CTaHUMA HasHayeHuA. N KommyTupyeT Kaap TONbKO Ha 3TOT
nopt. Ecnu appec HasHayeHMA Ha Tom e nopTte, To KM otbpacbiBaeT (punbTpyeT) aToT Kagp. MNpouecc
0byyeHUs HUKOrAa He 3aKaH4YMBaEeTCA, OH paboTaeT nocTtoAaHHO. KM aBTomaTtuyeckn npucnocabnmsaerca K

N3MEHEHUAM B CETU!



1. PC nepemectunu Ha apyroi nopt. [na 3ToM LUenun 3anmcu ABAAKTCA AMHAMUUYECKME U MMEIOT CPOK
Xu3Hu TTL. Ecnm 3anuch He noaTeepXaaeTca 3a Bpema TTL - oHa yganaeTca U3 namaTm

2. Cratnyeckue agpeca — HeT TTL. 310 agpeca, KOTopble aAMUH Yepes NopPT yNpasBaeHMA BHeC Tyaa
BPYYHYIO.

CeT Ha KOmMMyTaTOpax MMelT oauH b6osbwoi HegzocTaTok. Korga npoucxoauT 3aTomnjieHne Cetu
(wunpokosewatenbHan paccolnika) flood. LnpoKoselatensHbit MAC-aapec FF...FF (12*f) — 6 6aiiT.

Broadcast storm — noseaseTcA NpyM HEKOTOPOM KpUTUYECcKoM Kon-Be PC B ceTn Ha KommyTaTopax. MopAagka
200-300 komnbtoTEPOB.

Forwarding Table

Address Disp
006351fy126. Port 1
- - Port 3
*0135b43a516. Discard
- - Port1
*03125b432164 Flood
o Port 2

* - apgpec cTaTndeckuin (aamuH)
Discard — ot6pocutb
Flood — 3aTonuTb (LUMpOKOBELLLATENbHbIN)

+ - CPOK XXMN3HUN UCTEK

SR-mocmel.

MocTbl ¢ MapLipyTU3aUmMen oT UCTOYHMKA. [MpumeHATcA ana coeanHeHus Konel Token Ring w FDDI B
b6onbuwyto cetb. SR — ceTb ocHoBaHa Ha Tom, YTo PC-oTnpaBuTenb nomellaeT B MOCbINAaemblii B Apyroe
KOMIbLLO KaZp — BCe afpecHyto MHPopmMaLmio 0 NpomMmexyTouHbix KM 1 KosbLax, KOTopble SOAXKEH NPOUTH
Kagap [0 CTaHUuuKM-nony4vatena. s sToro Kaxaoe KonbLo M KaxKablit KM umetoT ceoit Homep. MHpopmauma
0 nepeyHe MPOMEKYTOUYHbIX 3/1EMEHTOB BK/IIOYAETCA B KaZp MpW OTnpaBKe B cneumanoHoe nose RIF —
Routing Information Field. Ana ¢opmuposaHmns nona PUD nepen nepegayeit Kagpos ucnosb3yerca 2
CNyXebHbIX Kagpa: WNpoKoBeLaTebHbI Kagp-uccnegosatenb SRBF — Single —Route BroadCast Frame wu
LWMPOKOMapLWpPYTHbIM Kaap ARBF — mocTynaeT Ha CTAHUMIO HAa3HAYeHMA KaK 3anpoc, U BO3BpaLLAeTcA Ha
CTaHUMIO OTNpaBUTENb, MO NYyTU cobupan Bce HOMepa Kosel, U NPOMEKYTOYHbIX KOMMYTAaTOpOoB. CTaHLmA-
WCTOYHMK, BbIBMpPAET caMblii KOPOTKYIO M3 NONYYEHHbIX LENOYEK M BCTABAAET B Kaap.



