Tema 16.
JOKAJIBHBIE CETHN.

Jlekuusi.1. ApXMTEKTYpa U MPOTOKOJIbI.
16.1.1. Tpaouyuonnsie noxanvusvie cemu Ethernet u Token Ring.

Ethernet u Token Ring - cambie pacnpocTpaHeHHbIe W HauOoJiee
anpoOMpPOBAaHHBIC CTAHNIAPTHI, HCIIOJIB3yeMbIC JUISI CO3JaHHS JIOKAIBHBIX CBS3CH B
ceTsax. XoTs ux mpomnyckHas crocobHocts - 10 m 16 MO/c COOTBETCTBEHHO - BO
MHOTHUX CITydasx y»Ke HeJOCTaTOYHA JJIsi HEKOTOPBIX COBPEMEHHBIX MPHIIOKEHUHN JaxKe
Ha KJIMEHTCKUX KOMITBIOTEPAx, TEM HE MEHEe OrpOMHasi MHCTAUIAIMOHHAs 0a3ax 3THX
CTaH/IApTOB OCTABUT HX €IIe Ha HEKOTOpOe BpeMs B TIOJIE 3PCHHS CETEBHIX
UHTETPaTOPOB.

Cranpmaptel Ethernet paspaboransr komureTom 802.3, a cranmaptel Token Ring -
komuteToM 802.5 uncturyra IEEE.

[Tockonbky wuHbpopmanus o crapmaprax Ethernet u Token Ring sisercs
HIMPOKOAOCTYITHOM, Jajiee MPUBOTUTCS 0030p OCHOBHBIX MpPAaBHJI M OrPaHUYCHUH,
NCHCTBYIOIMX TNpH co3gaHuu 0a30BbiX cermeHtoB Ethernet m Token Ring. Ilox
0a30BBIMH B JaHHOM ClIydae IMOHHUMAKOTCS CETMEHTBI, KOTOPBIE CTPOSTCS TOJBKO C
MOMOIIIBIO CETEBBIX AN TEPOB, Kabeliel U KOHIIEHTPATOPOB-TIOBTOPUTEIICH.

OcHOBHBIE XapaKTepUCTUKH TpoTokosa Ethernet

* buroBas ckopocts: 10 M6/c.

* MakcuMalbHBIN pa3Mep noJis JaHHbIX Kajapa: 1500 6aidToB..

* MuHMMaJIBHBIN pa3Mep Mol JaHHBIX Kazpa: 46 GaifTos.

* [Tone3Has MpPOU3BOAUTEIBLHOCTD I KaJAPOB MaKCUMabHOU IIuHBL: 9.74 M6/
(1.22 Moaiit/c, 812 kampos/c).

* [Tonesnas mpoM3BOAUTEIHLHOCTD I KaJpOB MUHUMAIBHON AMUHBL: 5.48 M0O/c
(684 Koaiit/c, 14880 xaapos/c).

* Tun nporokona — geHTarpaMMHBIN.

* MeToIbl ¥ KaJIphl CAMOTECTUPOBAHUS — OTCYTCTBYIOT.

* 3a7iep KK JOCTYIa K Cpejie Pe3KO BO3pacTaroT npu KoddUIlMeHTe 3arpy3Ku
kaHana 30% wu BbIIIE.

[IpaBwia noctpoeHust cermeHToB Ethernet

Ethernet 10Base-5

bazoBas Tomosorus ceTH, COCTOSALIEW U3 JABYX CEIMEHTOB, COEIMHEHHBIX
MOBTOpUTEIIEM, [TOKa3aHa Ha pucyHke 16.1.
* CermenTs! Ethernet ciennduxarn 10Base-5 crpositcst Ha ocHOBe

KoakcuaiabpHoro kadensa RG-6, HazsiBaeMoro gacto "ToJICTBIM" KOAKCHAJIOM.
» O011ee KOJIMYECTBO cTauuil B cetu: 1024,
* MakcumansHOE KOJTHYECTBO CTAHIIUN, TIOJKITIOYSHHBIX K OJJHOMY CETMEHTY:

100.

* MakcumanpHas mivHa ogqaoro cermenta: 500 M.

* MakcuMasbHast TOJIMHA CeTH (MaKCUMAIBHOE PACCTOSTHUE MY ABYMSI
crarmusMu): 2500 M.
A * MakcuMabHOE KOJIMYECTBO TMTOBTOPUTEIICH MEXKTy TBYMS JIFOOBIMH CTAHITUSMHU:

* MakcumanbHas JUIMHA KaOesst MeXAy TpaHCUBEepOM (IpUeMoNepeaTinKoM) U
ceteBbIM agantepom: 50 M.

Ethernet 10Base-2
BbazoBas Tononorus cetu ananornyna cetu 10Base-5 3a uckimrouenuem Toro, 4ro
TpaHCI/IBepBI COBMCUICHBI C CECTCBBIMHU a)IaHTepaMI/I.



* Cermentsl Ethernet cnenngukanuu 10Base-2 crpositcs Ha 0CHOBE KOAKCHATIbHOTO
kabensa RG-58 C/U, HazpiBaeMoro 4acto "TOHKAM" KOAKCHAIOM.

* O0miee koauuecTBO craHiuil B cetu: 1024.

* MakcHMaIbHOE KOJIMYECTBO CTAHIIMMU, MOIKIOYCHHBIX K 0HOMY cermeHTy: 30.

* MakcuMaibHas JJIMHA OJHOro cermenTa: 185 m.

» MakcumaiibHag qinHa cety: 2500 m.

* MakcuManbHOE KOJTMYECTBO MIOBTOPUTENICH MEXKITY IBYMS JTFOOBIMU
cTaHnuaAMU: 4.

— ITogmopumes

/ /» Tpancueep

o= - —'l

|

% — - T —__ ! : L

‘ |

|
3 Baok :
Yo Kabeny ceamenma nosmopenus | > |
/ | !
/ — Tparcugep | f
I

I

ce2MerHma

\ . Kabeas unmepgetica AUI
Cemesoti adanmep

Puc. 16. 1. Komnonenmol ¢puzuueckozo yposns cemu cmanoapma 10 Base-5,
cocmosyell U3 08yxX cecmMenmos.

Ethernet 10Base-T
ba3oBast TOMOJIOTHS CETH BKITFOYAST KaK 00s13aTeIIbHBIN 3JIEMEHT MHOTOIIOPTOBBII
KOHIICHTPATOP-NOBTOPUTEIb (PUCYHOK 16.2).

* Cermentsl Ethernet cnenmdukanuu 10Base-T cTposiTcsi Ha OCHOBE JABYXIapHOTO
Ka0eJst Ha OCHOBE HEAPKPAHUPOBAHHOW BUTOM Maphl ¢ BOJIHOBBIM conpoTuBieHuem 100
Owm kareropuii 3,4 nim 5.

» O0miee konuuecTBO craHiuit B cetu: 1024.

» MakcuMaabHOE KOJTMYECTBO CTAHIIUHN, MOJKIFOYCHHBIX K OJJHOMY KOHIIEHTPATOPY:
1024.

» MakcuMaibpHas JUTHHA KaOellst OT CTaHINK J10 KoHieHTparopa: 100 m.

» MakcumanbHas AnmuHa Kabens Mex 1y konnentparopamu: 100 m.

* MakcumanpHas juHa cetr: 2500 M.

» MakcuManbHOE KOJMYECTBO MOBTOPUTENICH MEXITY ABYMS JTFOOBIMU CTAHIIUSIMH: 4.

Ethernet FOIRL, 10Base-FL, 10Base-FB

Cranmapt FOIRL (Fiber Optic Inter-Repeater Link) - sTo mepBblii cTaHAapT
xomuTera 802.3 118 MCIIONB30BaHUs ONTOBOJIOKHA B ceTax Ethernet.

Cranmapt 10Base-FL (Fiber Link) mpenHasHaueH i COEAMHEHHUS KOHEUHBIX

Y3JI0B C KOHIIEHTPATOPOM.
Cranmapr 10Base-FB (Fiber Backbone) npeamnasmauen is MaructpaibHOTO
COEIMHECHUS KOHIICHTPATOPOB.



Ba3oBas Tomonorus 3Tux ceTel aHamoruyHa Tomonoruu ceru 10Base-T.

* Cermentsl Ethernet crangapros FOIRL, 10Base-FL u 10Base-FB crpositcs Ha
OCHOBE JIByX>KHJILHOTO OMTOBOJIOKOHHOTO Ka0ellsl.

» O01Iee KoImuecTBO cTauumii B cetu: 1024,

» MakcuManbHOE KOJIMYECTBO CTAHIIUH, MTOAKIFOYCHHBIX K OTHOMY
KoHIIeHTpaTopy: 1024.

» MakcumanbHas minHa ogaoro cermenra: FOIRL: o 1000m, 10Base-FL: no
2000m, 10Base-FB: mo 2000M (10 4000M y HEKOTOPBIX TPOU3BOAMUTEIICH).

* Makcumansnas mmHa cetu: FOIRL, 10Base-FL: 2500 m, 10Base-FB:
2740Mm.

* MakcuManbHOE KOJTMYECTBO MIOBTOPUTENICH MEXKITY IBYMS JTFOOBIMU
cranmuamu: FOIRL, 10Base-FL: 4, 10Base-FB: 5.

* Crangapt 10Base-FB noanep:xnBaeT aBTOMaTH4YeCKHiA IEPEX0]] Ha pe3ePBHbIC
CBSI3U 3@ CUET IMOCTOSIHHOTO TECTHPOBAHUs Kabemel crenuaabHbIMI CUTHATaMU.

OCHOBHBIE XapaKTEepUCTUKHU TpoTokosia Token Ring.
* butoBas ckopocts: 4/16 M6/c.
* MakcuMalbHBIN pa3Mep MoJisd JaHHBIX Kajapa: 16 Koaiir.
* MuHUMAaIBHBIN pa3Mep 1oJisl TaHHBIX Kajapa: 0 6aiToB.

* [Tone3Hast MPOU3BOIUTEIBHOCTD JUIS KaJIPOB MaKCUMAIIBHOM JaifHbI: 0KOJIO 15
Mob/c.

 Tun nporokona - AedTarpaMMHBIN C MTOATBEPKIACHUEM JIOCTABKH.

* MeTobl ¥ KaIpbl CAMOTECTUPOBAHMS — UMEIOTCSI.

* Bo3moxxHa nproputeTHas oOpaboTka Tpaduka.

* 3a7iep KK JOCTYIA K CPe/ie Pe3KO BO3pACTAIOT IpH Kod(hDHUIIMEeHTE 3arpy3Ku
kanaya: 60% u BeIIe - 11 ckopocTu 4 M6/c, 80% u BhImIE - 111 cCKOpocTh 16 M6/c.

Konyenmpamop 10Base-T

Bumas napa
(Cat3 uru 8 wune)
OauHa < 100 m

/— Cemesoti adanmiep

Cmanyus

Puc. 16.2. Cemw 10Base-T- oourn domen koanusuil.
T - nepeoamuux, R - npuemnux



[MpaBuia moctpoenus cermeHToB Token Ring 4/16.

Crangapt Token Ring ¢pupmer IBM npenycmaTpuBaet ocTpoeHHe CBsI3eil B CETH
KaKk C IOMOIIbIO HEMOCPEICTBEHHOIO COCIMHEHHS CTAHIMW JAPYT C JPYroM, TaKk H
nyTeM 00pa3oBaHMsI KOJIbIIA C MOMOIIBIO KOHIICHTpaTopoB (Ha3biBaeMbix MAU - Media
Attachment Unit wiiu MSAU - Multi-Station Access Unit).

Ha pucynke 16.3 moka3aHbl OCHOBHBIC alnapaTHbie 3JeMeHThI ceTr Token Ring u
CIIOCOOBI MX COEIMHEHUS.

B npuBeicHHOM KOHGUTYpaIiK MOKa3aHbl CTAHIIMH JIBYX THUIIOB.

Cranmmuun C1, C2 u C3 - 3TO CTaHIUHU, MOJKIIOYAaeMble K KOJBIY uepes
KOHLeHTpaTop.  OOBIMHO  TAaKUMH  CTAaHUUSMH  SBJSIFOTCS ~ KOMITBIOTEPBI  C
YCTaHOBJICHHBIMH B HUX CETEBBIMH aiantepamu. CTaHIIMU 3TOrO THUIA COCAMHSIOTCS C
KOHIICHTPAaTOpOM OTBeTBHTEIbHBIM Kabenem (lobe cable), koTopeiit 00bIuHO siBIIsIETCS
sKpanupoBaHHON Butou mapoi (Shielded Twisted Pair, STP), coorBercTBYyOIICH
CTaHIApTHOMY TUIy KaOens wu3 kabOenpHOH cuctembl IBM (Type 1,2,6,8.9), wnwu
JIBYKAJIBHBIM MHOTOMOJIOBBIM OIITOBOJIOKOHHBIM KaOeseM.

Konuenrparopsr Token Ring nmenstcst Ha akTWBHBIC M MAcCUBHbBIC. [laccueHvle
KOHYeHmpamopsl 00eCTICUNBAIOT TOJIBKO COCAMHEHHS TOPTOB BHYTPHU KOHLIEHTPATOpA B
KOJIBIIO, @ AaKTHBHBIC BBINOJHAIOT ¥ (QYHKIMU [OBTOPUTENS, OOECreunBast
PECHHXPOHH3AILIMI0 CUTHAIIOB M UCIIPABICHUE MX aMIUIUTYAbl U (opmbl. EcTecTBeHHO,
49TO aKMUBHbIe KOHYESHMPAmMopsl MOJJICPKUBAIOT OOJBIINEC PACCTOSHHS 10 CTAHIIWH,
YeM ITaCCHBHBIC.

OcrayibHbIC CTaHIIMHM CETH COCJMHEHBI B KOJIBIO HEMOCPEACTBCHHBIMHU CBSI3SMH.
Takue cBsi3u Ha3biBatOTCS MarucTpasibHbiME (trunk cable). O6b4HO cBsi3u Takoro pona
UCIIOJIB3YIOTCS ISl COCJMHEHHSI KOHIICHTPATOPOB IPYr C IPYroM Ui 0Opa3oBaHUsI
o61ero koubifa. [TopThl KOHIICHTPATOPOB, NPEHA3HAYCHHBIC ISl TAKOTO COCAUHCHUS,
HaszbIBaroTCs mopramu Ring-In u Ring-Out.
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Puc. 16.3. Konghueypayus xorvya Token Ring.

TCU (trunk coupling unit) - yempoiicmeo nooknrouenust k macucmpanu.



Jns mpenoTBpalieHHus] BIAMSHHUS OTKA3aBIIEW WJIM OTKJIIOYEHHOW CTaHUMHU Ha
paboTy KOjibIa, CTAHIIMM MOAKIIOYAIOTCS K MarucTpaid Kojblla Yepe3 ClelHallbHbIe
YCTPOMCTBA, Ha3bIBaEMbIC YCTPOMCTBAMHU MO IKIr0UeHus K Maructpaiu (Trunk Coupling
Unit, TCU).

B ¢yHKmMHM Takoro ycTpoiicTBa BXOAUT OOpa3oBaHHE OOXOJHOTO TYTH,
UCKJTFOYAIONIET0 3ax0J] MarucTpaid B MAC-y3en CTaHIMU TPU €€ OTKIFOUCHUH WU
otkaze. OOpmHO 11 otux wnemed B TCU  wucnonb3yroTcss pene, KOTOpbIe
TIOJIITUTHIBAIOTCS TIOCTOSIHHBIM TOKOM BO BpeMsi HOpMalibHOU paboTsl. [Tpu mponananmu
TOKa TIOJMHUTKH KOHTAKThl pelie MEPeKIYaTCss W 00pa3ylT OOXOJHOW IYTh,
UCKJTFOYasi CTAHITHIO.

[Tpy MOJKIFOYEHUM CTAHIIMK B KOJBIIO Yepe3 KOHIEHTpatop, ycrpoiictBa TCU
BCTPauBAIOT B MMOPTHI KOHIICHTPATOPA.

CylIecTBYIOT CeTeBbIC ajanTepsl U KoHIeHTpaTopsl ToKen Ring, kotopsie Kpome
9KPaHUPOBAHHOW BHUTOW IMapbl W ONTOBOJOKHA IOAJICPKHBAIOT HEIKPAHHPOBAHHYIO
BUTYIO TIapy.

Cetu Token Ring paboTtatot ¢ AByMst OUTOBBIME CKOpOCTsiMU - 4 M6/c u 16 M6/c.
[lepBast ckopocth ompeneneHa B crapgapre 802.5, a Bropas sBISETCS HOBBIM
cTaHaapToOM Je-(haKTo, MOSBUBIIMMCS B pe3yJbTaTe pa3BuThs TexHonmoruu Token Ring,
CMmemieHne craHiui, paOOTalOUX HA PA3IUYHBIX CKOPOCTSX, B OJHOM KOJbIE HE
JIOITyCKAeTCsl.

Ceru Token Ring. paboTatomiue co ckopocThio 16 M6/c, UMEIOT U HEKOTOPbIC
YCOBEPUICHCTBOBAHUS B AJIFOPUTME JIOCTYIIA IO CPABHEHUIO CO cTaHaapToMm 4 Mo/c.

I[MpaBuia moctpoenus cermentoB Token Ring:

» Makcumanpsubiid tuamerp cetu: 1000 m st STP,

* MakcumainbsHoe paccrosiaue Mexay y3mamu: 100 m (UTP, STP), 2000 m mis
OITOBOJIOKHA,

» MakcumaibHO€e KOJIMYeCTBO cTaHuuil B kojbile: 260 (STP), 144 (UTP).

16.1.2. JIokanwvnote cemu na ovicmpuix npomokonax: FDDI, Fast Ethernet u 100VG-
AnyLAN.

B coBpemeHHOI ceT HEBO3MOXKHO 000MTHCH 6€3 OBICTPBIX MPOTOKOJIOB. Jlaxke Ha
YPOBHE KJIIMEHTCKHX MEPCOHATBHBIX KOMITBIOTEPOB CYIIECTBYET OOJBIIOE KOIUYECTBO
NPUIOKEHUH, KOTOpblE HE YCTpaumBaeT NpOMycKHas crnocobHocts B 1.2 Moaiit/c,
KOTOPYIO MOXET MpeAocTaBuTh 00bIHBIN Ethernet, u naxe npomyckHasi ciocoOHOCTB B
1.8 Moaiit/c, KOTOPYIO MOXET MpeaocTaButTh TexHomorus Token Ring. IMpumepamu
CIIy’)kKaT MYJbTHUMEIUMHbBIE TNPUIOKEHHUS, KOTOpble paboTaloT €O CTaTUYECKHUMHU
MeraGaiTHBIMU (haiinaMu M300pakeHUH W 3BYKa, WIM K€ MPUIOKEHHS OpPraHU3aliH
BUJICOKOH(epeHInil, KoTopble 00padaThIBalOT MYJbTUMEAUNHYI0 HHQOpPMalHIO B
peanbHOM BpeMeHH. Kpome Toro, B Hauase 90-X rofoB HpPOMYCKHas CIIOCOOHOCTb
HOJICHCTEMbI BBOJIa-BBIBOJIa MPEBBICHIIA BO3ZMOKHOCTH CeTeBbIX anantepoB Ethernet u
Token Ring, co3maBas TPEANOCBIIKK JUIS HCIIOJB30BAaHHS 00j€e CKOPOCTHBIX

IPOTOKOJIOB HAa YPOBHE MEPCOHAIBHBIX KOMITBIOTEPOB.

Eme Oonee octpo omrymaercss mOTpeOHOCTH B CKOPOCTHBIX MPOTOKONAX Ha
MarucTpalbHbIX KaHaJlaX KOPIOPAaTUBHBIX CETEH, I7ie CyMMUpyeTcs TpaduK OTAETbHBIX
pabo4ux TpyIII U OTIEIOB,

XenarenpHo, 4TOOBI MOMHUMO CKOPOCTH TakHe MPOTOKOJIBI oOMajaiu eme u
HECKOJILKUMH JTOTIOJTHUTEITHHBIMU CBOHCTBAMHU:

* o0ecrieynBaId MPUOPUTETHYIO 00PabOTKY CHHXPOHHOTO MYJIbTUMETUITHOTO
Tpaduka.

* MPEOCTABIISUIA HEKOTOPhIE TapaHTUH 110 BEJIMYMHE MPOIYCKHONW CIOCOOHOCTH,
NPEI0CTABIIIEMON KOHKPETHOMY COCTUHEHHUIO,



* paboTany B pa3NMYHBIX Cpelax Iepeladd TaHHBIX, MOAJAEp)KuBas Ooiee
JIeIlIeBbIE COEMHEHUsI Ha KOPOTKUX PAcCTOSIHMAX M oOecrednBas CBSI3W B Ipefenax
KaMILyca UM TOpPOJia Ha ONITOBOJIOKHE,

* o0ecrieunBaJIi CaMOTECTUPOBAHHE KAOEIIBbHBIX CBA3EH U MOAIEPKUBAIN
aBTOMAaTUYECKUN IIEPEX0]] HAa PE3EPBHBIC CBSA3H B CIIy4ae 0TKa3a OCHOBHBIX,

* IOAJIEP’)KUBAIIN UEPAPXUIO CKOPOCTEH, YTO MO3BOJIAET UCIIOJIB30BaTh OJUH U TOT
K€ IIPOTOKOJ Ha Pa3HbIX YPOBHAX UEPAPXUU TPAHCIIOPTHOM CUCTEMBI KOPIIOPATUBHOU
CeTH.

CeromHss HUMEETCSI HECKOJIBKO CKOPOCTHBIX IIPOTOKOJIOB, KOTOPBIE MOXHO
UCIIO0IB30BaTh B JIoKalbHBIX ceTsx: FDDI, Fast Ethernet, 100VG-AnyLAN u ATM.

Texnonoruss ATM B HauOonbllel CTENEHU YIOBIETBOPSIET MEPEUUCICHHBIM
BbIllIE TPeOOBAHUSAM, HO OHA OJHOBPEMEHHO SBISETCA M Haubosiee JaleKkoil oT
OKOHYATeJIbHOTO O(OopMIIEHUS B BUJAE CEpUM CTaHIapToB. BBuay toro, uro y ATM
OYEHb MHOI0 OOLIEr0 € TEXHOJOIMSIMU TIJIOOAJIBHBIX CETEeH, 3Ta TeXHOoJorus Oyner
paccMoTpeHa ociie pas3zesa, MOCBALIEHHOIO IN100aIbHbIM CETSIM.

Crannapt FDDI.

Beicokockopoctaoii mporokoa FDDI  (Fiber Distributed Data Interface) -
ONTOBOJIOKOHHBIA HMHTEPQEHC paclpeeNieHHbIX TaHHBIX - IOSBUJICS 3HAYUTEIBHO
panbiie, yem Fast Ethernet u 100Vg-AnyLAN. Ceituac 310 Hanboiee oTpaboTaHHBII
BBICOKOCKOPOCTHOM CTaHIAPT, KOTOPBIA IIPUMEHSETCSI HA MAarUCTPAJISX CETEN KaMITyCOB
U 1aXKe ceTel MaciiTada ropoja.

[TpoGemuas rpynma X3T9.5 uncruryra ANSI paspaborama cranmapt FDDI,
KOTOpBI OOecrneunBaeT Mepeiayy KaApoB IO JBOMHOMY BOJIOKOHHO-ONTHYECKOTO
KoJbITy co ckopocThio 100 Mo6/c. TIpoTokon crienuanbHO pa3padaThIBaICs, YTOOBI OBITH
KaK MOXHO OoJibIlle MOX0KuM Ha crangapthl Token Ring u IEEE 802,5, u ornnuarscs
OT HHUX TOJILKO TEMU OCOOCHHOCTSIMH, KOTOPhIC HEOOXOIUMBI JIJIS TTOICPIKKH OO0JIbIIeH
CKOPOCTH ¥ OOJBIINX PACCTOSIHHIM.

OcHoBHbIe XapakTepucTUku nporokona FDDI:

* buroBas ckopocts: 100 M6/c,

* MakcuManbsHbIN pa3mep makera: okoso 4 Koair,

* BeICOKast 0TKa30yCTOMYHUBOCTS,

* CoOCTBEHHBIN MPOTOKOJ YIpaBiIeHUs KOuboM — SMT.
basoBas Tomonorus konsiia FDDI noka3ana Ha pucynke 16.4.
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Puc. 16.4. Konvya cmanoapma FDDI



Ipasuira nocmpoenus koavya FDDI.
» MakcuManbHbIE PACCTOSHUS MEXK]TYy CTAHITUSMHU:

II0 2 KM - MHOTOMO/IOBEIH OIITOBOJIOKOHHEIN KaOelb,

20-60 kM (KOHKpETHOE TpeIeIbHOe 3HAYCHHUE 3aBUCUT OT UCTIOIb3yEeMOT0
000py10BaHUs) - OJJHOMOJIOBBIN ONTOBOJIOKOHHBIN KaOelb,

10 100 m - HeakpaHUpOBaHHAs BUTas napa kateropuu 5 (moacrangapt TP-PMD).

* MakcumanbHas o6mast niuHa kosbiia FDDI coctasnser 100 kuimomeTpos.

* MakcumanibHOE YHCII0 CTaHIui kinacca A B konbiie — S500.

* [Iepenaua nHpOpMaLUU IPOUCXOAUT IO NEPBUYHOMY KOJIbILY, BTOPUUHOE
KOJIBLIO UCTIOJIB3YETCs KaK pe3epBHOE.

Ilooodeporcka mynbmumeoutino2o mpaguxa.

[Tporoxon FDDI ucnonb3yer anropuT™m aias yHpaBi€HHS JOCTYIOM K CETH,
OCHOBaHHBIM Ha TalMepHBIX wWHTepBasiax. B cranmapre FDDI pasnuyarorcs
aCHMHXpOHHbIC (OOBIYHBIC) MAKEThl U CHHXPOHHBIC - makeTbl Multimedia, Hampuwmep,
HakeTbl € KOJaMH M300pa)KeHUM, KOTOpbIE JOJDKHBI IepelaBaTbcs uepe3 CTPOro
¢ukcrupoBaHHble HHTEpBalIbl BpeMeHHU. Kaxknas cranuus xonpua FDDI yuuteiBaeT tpu
pas3INYHbIX TalMEPHBIX UHTEpBAJIA!

* TRT - untepBan Mexay AByMsl I1OCJIEI0BATEIbHBIMU IIPUXOJaMHU MapKepa;

* T - (hukcupoBaHHBIN UHTEPBAJ, O KOTOPOM CTAaHLIUHU JOTOBOPUIMCH IPU
MHCTaJUISAUH:

* THT - Bpems yaep:kaHusi MapKepa - BpeMsi, B TCUEHUE KOTOPOTO CTAHLIUS MOXKET
yIepKUBATh MapKep U epeaBaTh CBOU ITAKETHI.

Wutepan THT Beruucnserca no ¢popmyne: THT = T - TRT, u3 kotopoii BuaHO,
YTO 4YeM JOJIBIIE MapKep COBEpIIaeT 000pOT, TEM MEHBIIE CTAHIIUH OCTACTCS BPEMEHH
Ha nepenauy cBoux nakeroB. Eciu THT craHoBUTCS OTpHULIaTeNbHBIM, TO CTaHLUS HE
nepeaaeT CBOM MAKeThl, a MepefaeT TOJIbKO Mapkep. YCIOBHE Mepeaadd MakKeTa
OTHOCHTCS TOJIBKO K aCUHXPOHHBIM NakeTaM. CHHXPOHHBIN MaKkeT NepeaaeTcs Beeraa.
Crpykrypa kagpa nanHbix cetu FDDI cooTBeTcTBYeT CTpyKkType Kajapa JaHHBIX CETH
Token Ring, a ctpykrypa mapkepa FDDI 3HaunTeIbHO OTIMYASTCSI.

Omxazoycmotiuusocms FDDI.

Jns oOecnedenns otkasoyctoiumBoctu B crangapre FDDI npenycmorpeno
CO3/laHME [JBYX ONTOBOJIOKOHHBIX Kojen. Ilpu paspeiBe cBsizell MexIy ABYMs
CTaHIUSAMH B TIEPBUYHOM KOJIbIIE TPOHMCXOIUT HCIOJIH30BAHUE CBS3EH BTOPUYHOTO
KOJIbLIAa, TpUYeM Inepepaya HMH(OpManuu BO BTOPUYHOM KOJIbIE IPOUCXOAUT B
obparHoM HampaieHuu (pucyHok 16.4). Ilpu oTkasze WM OTKIIOYCHUH KaKOH-THOO
CTaHLIMU €€ CEeTEeBOH ajanTep J0JKEeH obecneunTs 00xoaHoi myTs. B crangapre FDDI
JIOITYCKAETCs MCIIOJIb30BaHME JIBYX BUIOB MOJICOSAMHEHUS CTAaHIINHA K KOJbITy. CTaHIIUU
KJlacca A TIOJKITIOYAIOTCS K MIEPBUYHOMY W BTOPUYHOMY KOJIbIIaM U Ha3biBatOTcst DAS
mm DAC- Dual Attachment Station mim Dual Attachment Concentrator B 3aBucumoctu
OT TOTO, MPEJCTABISET JU CTAHIMS KOHEUHBIH y3ell (KOMITBIOTEP) MIIM KOHIIEHTPATOP.
Crannmu kiacca B moakiIrodaroTcss TOJBKO K TMEPBHYHOMY, OCHOBHOMY KOJIBITY H
HaszbiBaroTcss SAS - Single Attached Station. O6br4HO pabovasi CTaHIHS SBISIETCS Y3JIOM
C OZIMHOYHBIMU CBSI3SIMH, 8 KOHIIEHTPATOP - Y3JIOM C TyaJIbHBIMHU CBSI3SMHU.

B cimyuae opHokpatHOro  oOppiBa  Kabedast  MOXHO  NIPEAyCMOTPETh
ABTOMATHUYECKYI0O PEKOH(QUTYpAIlMIO KOJbIIAa 3a CYET NEPEKIIOUYEHUs] CBsS3ed B
KOHIIEHTpaTope (pucyHok 16.5).

Ecnu BeIlUTa M3 CTposi miaM OblIa BBIKIIOYEHA CTAHIMS Kiacca A, TO KOJIBIO
FDDI Moxer coxpaHUTh pabOTOCIIOCOOHOCTh IIyT€M HCIOJIBb30BAHMS OOXOMHBIX
ONTHYECKUX MEPEKIIIOYATEIEH.




N, HakoHen, craHuuM kinacca B MOXHO mOAKIOYaTh cpasy K JABYM
KOHIIEHTpAaTOpaM, B pe3ysbTare 4ero oOpa3yercs OCHOBHAs U pe3epBHas CBs3H. Takoii
croco0 nojKioYeHus HaszpiBaetcss Dual Homing.

Ynpaesnenue ¢ cemsix FDDI.

Cranpapt FDDI onpenenser coOCTBEHHBIN TPOTOKOJ HAOIIOAEHUS U YIPABICHUS
ceteto - mpotokon SMT. On ommuaercs or npotokosa SNMP, o006sr4HO
UCTIOJIb3YEMOTO JIJIs
yIOpaBiIeHUs CeTAMU, ModToMmy ais ynpasieHuss FDDI-yctpoiictBamu ¢ momonibro
CTaHJAPTHBIX CHCTEM U MIatdopm, ocHOBaHHBIX Ha mpoTokone SNMP, HeoOxoaumbl

areHThI-ocpeHuku (Proxy agents), tpancaupyromnme npotokoa SMT B MmpoOTOKOI
SNMP.

xabens
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Puc .16.5. Omxazoycmoiiuusocmo koney FDDI

Crannapt Fast Ethernet.

B 10 Bpems, kak nepexon Ha FDDI tpeGyer He TOIBKO 3aMEHBI BCErO CETEBOTO
000pyIOBaHUS. HO U IOJIHOTO NEpeyuYnBaHUs MOJIb30BaTENEH, YCOBEPIIEHCTBOBAHHBIE
texuosorun Ethernet m Token Ring mnpemitaraior Oosiee 0e300J€3HEHHBIN TYTh
nepexofa K ObICTpbIM  ceTsiM. HauOousblliee 4YMCIO CTOPOHHHMKOB — 3aBOEBal
CPaBHHTEJILHO HOBBIM BBICOKOCKOpOCTHOM cTanmapt Fast Ethernet Alliance, xoropsrit
6611 IpesytokeH B aBrycre 1993 roga rpynmnoii u3 10 npousBoauteneit, Bkitoyast 3Com,
Grand Junction Networks, Intel, Racal Datacorn u Syn-Optics. Ctangapt OpuHST
komureroM IEEE 802.3 nerom 1995 rona. B nactosmiee Bpemst ob6opynoBanue Fast
Ethernet Beimyckarot okosio 120 mpou3BOUTECH.

Cranmapt Fast Ethernet ocraBnser HemsmennsiM MAC-ypoBenb Ethernet,
COXpaHsisi METOJ| JOCTyIa, pasmMep M (opMaT MakeTa, YTO TO3BOJISET HCIOJIH30BAThH
npexHee mporpaMMHOe o0ecrieueHre U CpecTBa yrnpasieHus cetssmu Ethernet.

OpnHako JIs TIOAJEPXKKH Mepeaadu JaHHBIX co ckopocThio 100 M6/c TpebOyercs
Momudukanus — usnyeckoro ypoBHA. CylIecTBYIOT JBa KOHKYPUPYIOIIUX U
HECOBMECTHMBIX BapuaHTa pean3anui GU3NIECKOTO YPOBHS:

* Memoo 100Base-T/X ocHOBaH Ha UCIIOIB30BaHMS Pa3HBIX CPeJ MepeIauu: ABYX
HEIKPAHUPOBAHHBIX BUTHIX Map BBICOKOTO KauecTBa (KaTeropuu 5), IByX




OKPaHUPOBAHHBIX BUTHIX MMap WJIM MHOTOMOJOBOTO ONTOBOJIOKOHHOTO Kabemns. M3-3a
BBICOKOW  TAaKTOBOW  YacTOTBl B  3TOM  BapuWaHTEe  HENIb3s  HCIOJIh30BATh
HEOKPaHUPOBAHHYIO BUTYIO Mapy Karteropuu 3 wiu 4, cranaapTHyto s cereit 10Base-
T.

* [Ipennoxennsiii no3auee memod 100Base-T4 momyckaer mpuMeHEHUE YETHIPEX

Ooiee JEmICBBIX HEIKPAHMPOBAHHBIX BHUTHIX map (kareropuun 3, 4, wim 5).
[IpousBogurenu,
sxozsmue B Fast Ethernet Alliance, paspabaTbiBaroT MpOIyKTHI, MOAACPKUBAIOIINE 00€
cnenudukanuu. M3 dYeTbipex HEIKPAHUPOBAHHBIX TMap, HEOOXOIUMBIX JUISI METO/aa
100Base-
T, Tpu mapel UCMONB3YIOTCS JUIS MEepeladyd JAaHHBIX, a YeTBepTas - JJs Pa3pelIcHHs
KOH(IIMKTOB. BMecTO MaHUECTEpCKOT0 KOJAMPOBAHHUS, IPUMEHSIEMOTO B TPAJAUIIMOHHON
texuosioruu Ethernet, 8 100Base-T ucnonbs3yercs cxema koaupoBanusi 8B6T, koropas
npeoOpa3yeT rpymmsl U3 8 OUTOB B OJIMH U3 IIECTH TPOUYHBIX (TO €CTh MPUHUMAOIINX
HE JIBa, @ TPH PA3IUYHBIX COCTOSHUS) CUTHAJIOB, PacIpee/IIeMbIX M0 YETHIPEM Mapam
TIPOBO/IOB.

JIIst ToIIep>KKY pa3iMYHbIX CTaHAApTOB (PU3MUECKOro ypoBHsS B craHmapre Fast
Ethernet BeizeneHbl crielnaibHble MOAYPOBHH, MTOKa3aHHbIC Ha pucyHke 16.6. Ha aTom
K€ PUCYHKE MPHBOJUTCS IS CPABHEHHS CTPYKTypa (PM3MUECKOTO YPOBHS CTaHAapTa
10Base-T - mnpemmectBenHuka crangapra Fast Ethernet. [lns oGecmeuenus
He3aBucUMOCTH MAC-ypoBHA OT crmoco0a KOIUPOBaHHS CHUTHAlla, BEPXHIOK YacTh
(bu3HUeCcKOro ypoBHS COCTABISIET MOMypOBeHb coriacoBanus (Reconciliation Sublayer,
RS), xotopsiii npeobOpasyer abcrpakTHbie coobmieHuss MAC-ypoBHS B KOHKPETHBIN
busnueckuii Koj - mocieaoBarenbHOCTh moiyoaiToB (nibble-wide chunks wu
JOCIIOBHO Kycouku). Ha BeIXOJ€ TOYpOBHS COTIIacOBaHUsI 0Opa3yeTcsi HEe3aBUCHUMBII
or cpensl uatepdeiic Mil (Media Independent Interface), KoTopblii MOXHO CUHMTATH
anasoroM uHrepdeiica AUl cranaaptos oosruHoro Ethernet'a.

Jlanee pacronioKeHbI TOJIYPOBHH, 3aBHCSIIME OT KOHKPETHON peanu3aluu
¢usuueckoit cpenpl. IlomypoBens ¢usmueckoro koauposanus (Physical Coding
Sublayer, PCS) cranmapra 100Base-TX mpeoOpasyer monyoaiitel untepdeiica Mil B
MOCJIEI0BATENBHOCTH U3 5 OUTOB B COOTBETCTBMU C KOAMPOBKOM 4B/5B, a nmonypoBeHb
PCS crannapra 100Base-T4 npeoOpasyeT 6aliT B 6 3J€MEHTOB, KaXbIH U3 KOTOPBIX
MOJKET IPUHUMATH 3 3HAUCHUSI.

Jlanee 3aK0oIMpOBAaHHbBIE CUTHAJIBI MIEPEAAIOTCS B OJIOK YIIpaBIIEHUS Mepeaayeii mo
cpene, KOTOPBIi COOCTBEHHO W OCYIIECTBISET Iepeaady CHUTHAJOB IO Kabemo ¢
HOMOIIBIO 3aBHCsIIEro oT cpensl uHTepdeiica MDI (Media Dependent Interface),
KOTOPBIA JUIsl HEIKPAHUPOBAHHOW BUTOM Maphl mpenacTaBisieT coboi pasbem RJ-45 ¢
COOTBETCTBYIOIIMM Ha3HaueHueM KoHTakToB. Crtanmus ctanmapta 100Base-T4 Bcerma
UCTIONIL3YET OJHY IMapy W3 YeThIpeX I MpUeMa CHUTHAJIOB, SBIISIONIYIOCS BXOJIOM
nprueMHHKa - RX.

Ota mapa HeoOXoauMa IS paclio3HaBaHMS CTaHIMEW KOJUTM3WU. BTopas mapa
BCErJla UCTOJIb3YETCs IS TIepe/iadn JaHHBIX M CBSI3aHa C BBIXOJOM Iepenaaryuka - TX.
OTH mapel COOTBETCTBYIOT W 10 HA3HAYCHHWIO W 10 Pa3BOJIKE KOHTAKTOB HA3HAYCHHIO
nap crangapta 10Base-T u 100Base-TX.

OcTaJlbHBIC JIBE TMapbl MOTYT HCIIOJIB30BAThCS Kak JUIA TNpHEMa, TaK W JUIS
nepenaud. B pesynbrare craniuu crapgapta 100Base-T4 Bcerma oOMEHHBArOTCS
JAaHHBIMM TMApAJJIEIBHO MO TpeM mnapam mpoBonoB. IIpu mnepemaue koma 8BO6T
HCTIONIB3YETCs TaKTOBast yacTota 25 MI'1, 4TO COBMECTHO ¢ YCKOPEHHEM. JOCTUTAeMbIM
3a cuer koaumpoBaHua 8B6T, maer Ha Tpex mNapauIeIbHBIX JIMHUAX MPOMYCKHYIO
cnoco6HocTs 100 MG/c.



BasoBas Tomosorus cermenTa crangapra Fast Ethernet mpusenena na pucynke
16.7

Hns cranmaptoB 100Base-T4 u 100Base-TX umerotTcs ciieyronme orpaHuIeHms
Ha KOH(UTYpaluIo ceTu: MakCUMalbHas JuiMHa cetd - 210 M. mpuuem jgomyckaercs
UCIIOJIb30BaHUE HE 00Jiee JBYX KOHIICHTPATOPOB-IIOBTOPUTENICH, PACCTOSHHE MEXKIY
KOTOPBIMH HE JOJDKHO mpeBbimaTh 10 M, MakcuManbHOE pacCTOSHUE MEXITY
KOHIIEHTpaTOpoM U cTaHiusmu - 100 m.

CymectByer Takke Bapuant crangapra 100Base-FX, wucnone3yromuii aBa
ONTOBOJIOKHA JIOS COCJMHEHHUS CTAHIMHM C KOHIICHTPATOPOM. MaKCHMalbHOE
paccTosTHuE OT KOHEYHOW CTaHIIMH JI0 KOHIICHTpATopa Mpu 3TOM yBenuuuBaercs 10 185
M.
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Puc. 16.6. Cmpyxmypa ¢usuueckozo yposus cmanoapma Fast Ethernet

Crannapt 100VG-Any LAN.

B kauectBe anprepHatuBbl 100Base-T ¢upmber AT&T u HP BeigBuHymm npoekt
100Base-VG. usmensitommii yposenb MAC, Ho coxpansiromuii pazmep nakera Ethernet,
B cents6pe 1993 roma ¢upmer IBM u HP o6paszoBamum xomuter IEEE 802.12 u
NIPE/IOKUIIA UCTIONIb30BaTh 3TY TEXHOJIOTHIO JIJIS TOBBIIICHUSI CKOPOCTH B cetu Token
Ring. Orta texnomorus Obuta Ha3Bana 100VG-AnyLAN. B Heil ompeseseHbl HOBBIi
meton moctyna Demand Priority m HOBas cxema kBapTeTHOro KoaupoBanusi Quartet
Coding — camocuuxpoHH3upyoIuiics kox SB6B.

100VG-AnyLAN MOAIEPKUBAET nepegavy TAHHBIX o YEeTBhIPEM
HEIKPAHMPOBAHHBIM BHTHIM IapaMm kateropuid 3, 4, 5. JlaHHBIe TepenaroTCs
OJIHOBPEMEHHO TIO0 YETBIPEM TMapaMm co ckopocTbio 25 M6/c, uto B cymme maer 100
Mob/c.

Cetb 100VG-AnyLAN coCTOUT U3 IICHTPATBHOTO KOMMYTHPYIOIIETO




KOHI[EHTPATOpa, HA3bIBAEMOT0 TAK)KE KOPHEBBIM, M COCIMHEHHBIX C HUM KOHEYHBIX
Y3JIOB M IDYTHX KOHIIEHTPATOPOB. JlomycKkaeTcs Tpu ypoBHs KackaaupoBaHus. Kaxprii
koHuentparop 100VG-AnyLAN nomkeH ObITh HacTpoeH JuOO0 Ha paboTy ¢ Kaapamu
Ethernet, mu60 Token Ring, mpuyeM Bce KOHIEHTPATOPHI B CETH OUKHBI OBITH
HACTPOEHBI Ha OJMH W TOT k€ TUIl Kajapa. CrenuanabHOe MporpaMMHOEe oOecrieueHue
koHneHtpatopa 100VG-AnyLAN mo3BoysSIET yCTAaHOBHTH MOCT C HHU3KOCKOPOCTHOM
cerpto Ethernet mim Token Ring B 3aBHCHMMOCTH OT THIIa BBICOKOCKOPOCTHOW CETH.
®upmel IBM u HP 00bsBrH, 9TO HeT

Konyenmpamoper 100BASE-T
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Puc. 16.7. Cmpyxmypa cemu 100Base-T

pa3paboTka MeTo/1a, MO3BOJISIOIIETO0 00padaThIBATh B OHOM YCTPOMCTBE KaJpbl 000UX
THITOB OJJHOBPEMEHHO.
Pucynok 16.8 muttoctpupyer paboty nporokona Demand Priority.
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Puc. 16.8. Ilpomokon Demand Priority cmanoapma 100VG-AnyLAN.



CornacHo 3TOMy METOy KOHIEHTPATOp LUKIMYECKH BBITIOJIHSIET ONPOC MOPTOB.
CraHnms, okenamomas Iepeaarb MakKeT, IOChUIaeT HHU3KOYACTOTHBIA  CHUTHAJ
KOHIIGHTPATOpy, 3alpalinBas HU3KHHA MPHOPUTET JUISI OOBIYHBIX JAHHBIX M BBICOKHN
NPUOPUTET JUISL JTaHHBIX, UYYBCTBUTEIBHBIX K BPEMEHHBIM 3aJlep)KKaMm (Hampumep,
MyJabTHUMeAHa). lIpHOpUTETHI 3ampOCOB HMMEIOT CTAaTUYECKYI0 W JTUHAMHYECKYIO
cocraBisirone. Ecim cetb cBOOO/HA, KOHIIEHTPATOp paspeniaeT mnepefady IMakeTa.
[Tocne ananuza azxpeca moyyyaTess B MIPUHIATOM ITaKeTe KOHIIEHTPATOP aBTOMATHYECKU
OTIIPABIISICT MAKET CTAHIMU Ha3HayeHWs. Eciu ceTh 3aHsATa, KOHIEHTPATOp CTABHT
MOJIyYECHHBIN 3a1poc B 04epe/ib, KOTopasi 00padaThIBAeTCsS B COOTBETCTBUH C IMOPSIKOM
MOCTYIUICHHUS 3alPOCOB M C YYETOM NPUOPHUTETOB. EciM K MOPTY MOJKIIOYEH APYron
KOHIIGHTPAaTOp, TO  ONpPOC  TNPHOCTAHABIMBACTCA O  3aBEPUICHUS  OMIpoca
KOHIICHTPAaTOPOM HIKHETO YPOBHSI.

Baxnast ocooennocts MeToga Demand Priority - coxpanenue popMaToB Kajapos
Ethernet u Token Ring. Cropounuku 100VG-AnyLAN yTBep:kIar0T, 4TO 3TOT HOIXO.I
00JIErYUT MEXKCETeBOE B3aMMOJCHCTBHE Yepe3 MOCTHI M MapIIPYTH3aTOPHI, a TaKXKe
00€CIeYNT COBMECTHMOCTh C CYIIECTBYIOIIMMHU CPEIICTBAMH CETEBOTO YIIPABJICHUS, B
YaCTHOCTH, C aHAJM3ATOPAMHU MPOTOKOJIOB.

OcnoBnaoe npumenenue texnoinorus 100VG-AnyLAN ckopee Bcero HaiaeT B
cersix Token Ring, mosip3oBareisM KOTOPBIX OHA MO3BOJNIMT B 6-25 pa3 yBenn4uth
NPOU3BOJIUTEIILHOCTh CETH, a TAKXKE B CETAX, aKTUBHO HCIOJB3YIOUIUX MPHUIOKCHHUS
MYJIbTHMEIHA.

W3-3a u3meHenus: Mmeronia noctymna 3G (eKkTuBHas MpOIycKHas ClIOCOOHOCTh CETH
100VG-AnyLAN mpumepno B 1.5 pasa Bwime mpormyckHOW cmocoOHocTh cetn Fast
Ethernet.

bazoBas tononorus cermenta cetn 100VG-AnyLAN nokaszana Ha pucyske 16.9.

Jlexnus .2. KaGeabHbIe cHCTEMBI AJIM JJOKAJBLHBIX CEeTeH.

16.2.1. Konuenuyusn u npeumyuiecmea cmpyKkmypuposaHHoil KadeabHoil cucmembl.

Kak yxe oTMedanoce, CTpyKTypHPOBAaHHOCTD - 3TO HEOThEMJIEMasi YepTa CeTH U
Ha (PU3MYECKOM YPOBHE 3TO CBOWCTBO BBIPAXKAETCS B CTPYKTYPUPOBAHHOCTH KaOEIbHOM
CHCTEMBI.

CornacHo 3apyoOexnbiM uccienoBanusm (kypHanm LAN Technologies) 70%
BPEMEHM TPOCTOEB OOYCIOBJIEHO MpOOJeMaMH, BO3HMKIIMMU BCJIEACTBHE HHU3KOTO
KadecTBa MPHUMEHSEMBIX KaOelIbHBIX cHUCTeM. [lo3TOMy Tak Ba)KHO MPABHIBHO
MOCTPOUTH (PYHIAMEHT CETH - CTPYKTYPHPOBAHHYIO KaOCITBHYIO CHCTEMY.

Cmpykmypuposannas kabenvnas cucmema (Structured Cabling System, SCS) -
3T0 Ha0Op KOMMYTAallMOHHBIX OJIJIEMEHTOB (kalened, pa3beMOB, KOHHEKTOPOB,
KPOCCOBBIX TMaHelNeil u mKagoB), a TAK)KE METOJIMKA UX COBMECTHOTO MCIIOJIBb30BaHUS,
KOTOpast TIO3BOJISIET CO3/IaBaTh PETYJSIPHBIC, JIETKO pacIIdpsieMble CTPYKTYPHI CBSI3€i B
BBIYUCITUTEILHBIX CETSIX.

PaccmoTpenHBIE B MpEeABINYIIMX pa3/ienax IPOTOKOJBl HIDKHUX —YpPOBHEH
TPAHCHIOPTHOM TMOJICUCTEMBI U 0a30BBIE TOMOJOTHH (U3NYECKUX CBS3EH B CErMEHTaX
JOKaJBbHBIX CETeH, B KOTOPBHIX PEATU3YIOTCS ITH TPOTOKOIBI, IO3BOJISIOT CIENATh
BBIBOJ: MEXKIY Pa3IMYHBIMH CTaHAAPTAMH €CTh MHOTO OOIIEero 1O OTHOIIEHHIO K
UCIIONIb3yeMO (PU3MYECKOM OCHOBE CETH - KaOENbHOM CHCTeME. bBOoJIBIIMHCTBO
CTaHJAPTOB, KaK CTapbIX, TAK M HOBBIX, UCIOJB3yeT TP OCHOBHBIX THIA KaOeneH -
HedkpanupoBanHyto Butyro mapy (UTP), skpanupoBannyto Butryio mapy (STP) u
MHOTOMOJIOBBI ONTOBOJIOKOHHBIM Kabenb. Ilpu 3TOM mpakTHuecKW Bce CTaHIApTHhI
UCTIONB3YIOT HEPApXUYECKHE IIPEBOBUIHBIC CTPYKTYpPHI (PH3UUECKUX CBS3EH MEXTY
KOHCUYHBIMH CTAaHIMSIMH W  KOHIIGHTPATOPaMH, HE3aBUCHMO OT  BBIOJHIEMBIX
KOHIIEHTpaTopamMu (GyHKIUH. [109TOMYy BO3MOKHO CO3MaHWE HAa OCHOBE ITHX BHIOB
ka0enell Takoil kaOenpbHOW CUCTEMbl BHYTPH 3JaHMSI WIM B Ipenaeiax KOMIUIeKca
3[IaHHI, KOTOPYIO ITyTeM TIePEKOMMYTAIINU Kabesel B CIIeUaIbHBIX KPOCCOBBIX



CeKIMAX M IKadax MOXKHO ObUIO TMOKO M 0e3 OONBLIMX JIOMOJHUTENIBHBIX 3aTpar
npucnocabnuBath B TedeHne S5 - 10 jer K H3MEHSAIOWEHCS CTPYKType CEeTH H
HOSIBJISIFOIIMMCS. HOBBIM ITPOTOKOJIAM.

KaGenpHast cucrema Takoro THma Bcerjaa OyneT oOnagaTh HEKOTOpPOW oieit
n30bITOYHOCTH. Tak, B KaK0M KOMHATE 37aHUs JOJKHO OBITh pa3BEEHO JI0CTATOYHOE
KOJIMYECTBO OKOHEYHBIX PO3ETOK, K KOTOPBIM IOAKIIOYAIOTCS CETEBBIE aalTephl
KOMIIBIOTEPOB, AK€ €CJIM B HACTOSIIEE BPEMS B TAKOM KOJUYECTBE PO3ETOK U HET
HEO0OXOUMOCTU. DTHU HEHYKHbIE PO3ETKM MOTYT HUKY/A HE IOJKIIOYAThCS, HO OBITH
MOJBEICHHBIMU K OMmKaiiemMy KpoccoBoMy mIKady, 4ToObl MOJKIIOUYATECS K HOBOMY
KOHIIGHTPATOpPY, KOT/1a 3TO CTaHeT HeoOxoanmo. HavanbHas H30bITOYHOCTD
CTPYKTYPUPOBAHHOW KaOEIbHON CHUCTEMBI OKYIHTCS JIOCTaTOYHO OBICTPO, Tak Kak
CTOMMOCTh HapalluBaHWs Kabelell W PO3eTOK B JACHCTBYIOIIEH KaOeIbHOH cucreme
BCET/Ia BBIIIIE, YEM UX YCTAHOBKA B IMIEPHOJ] YCTAHOBKH BCEH KaOEIbHON CHCTEMBI.

Kpome Toro, >xenanue MOJTYYHUTH SICHYIO CTPYKTYPY KaOEIbHOW CHCTEMBI TaKkKe
OPUBOAUT K U30BITOYHOCTH, TaK Kak 37eChb HMHOTJA NPUXOIHUTCS IKEPTBOBATH
QJIETAHTHBIM, HO OTKJIOHSIOIIUMCS OT OOWIel CcXeMbl pelIeHueM, B IOJb3Y
M30BITOYHOT0, HO €IMHOOOPA3HOTO PEIICHUS.

[TpeumymiecTBa CTpyKTYpUPOBAaHHON KaOEIbHOM CUCTEMBI:

* Vnusepcanvnocms. CTpyKTypupOBaHHas KaOeabHasi CUCTEMa IIPU NMPOIyMaHHON
OpraHM3alMi MOXKET CTaTh €AMHON CpeloM Ul Mepelayd KOMIbIOTEPHBIX JaHHBIX B
JIOKaJbHOH BBIYMCIMTENBHON CETH, OpTraHW3alH JIOKAJbHOH TeneoHHOH ceTH,
nepeaayn BHIACOMH(GOpPMANMK M JIaKe Nepeladdl CUTHAJIOB OT JATYMKOB MOXKApHOW
0€30MaCHOCTH WJIM OXPAaHHBIX CHCTEM. JTO IO3BOJISIET aBTOMAaTU3MPOBAaTh MHOTHE
IIPOLIECCHI IO KOHTPOJIIO, MOHUTOPUHTY U YIPaBJICHUIO XO3SHCTBEHHBIMU CIIy:KOaMu U
CHCTEMaMH KHU3HE0OeCeueHusl.

»  Veenuuenue cpoxa cnyocovr. CpoK MOpPaIbHOIO CTApeHUS  XOPOILO
CTPYKTYPUPOBAaHHOU KaOEIbHON CHCTEMBI MOKET cOCTaBIATh 8-10 net.

Mapwpymuzamop (wiu mpaHcaup yrowutt Mocm)
(Tpaunciaauusa kaapos Ethernet - Token Ring)

Yken Ring xanapsl

Kornyenmpamopml 00 VG

Ethernet xaaps

A

iy Kommymarno,
lt‘zm =R ymovéjl

a0 150 M STP (2 napsd

L
10 100 M UTP Cat 3,4,5(4 napsd

Cmaryu
¢ 100 VG Token Ring adanmepanrt

Konyernmparmopl00 VG HemoouPuyuposarnvirm 170 Token Ri

/_ 40 2000 M OTITOBOJIOKHO

m = IOBase-T?I
Cmaryuu

c 100 VG Ethernet adanme amu u

Hemooupuyuposarnvirm 11O Erhernet
l-_
I-.-

Crmanyuu
c adanmepaMu 10Base-T

Puc. 16.9. Kopnopamuenas cemo na npooykmax 100 VG-AnyLAN

* Vmenvwenue cmoumocmu 0obasnenus HO8bIX NOAb306aAMeENel U UISMEHEHUS UX
mecm pasmeulerHus. CTOoMMOCTb KaOeJIbHON CHCTEMBI B OCHOBHOM OIpEaACIICTCA HE
CTOMMOCTBIO



Kabens, a CTOMMOCTBIO paboT Mo ero npokiajake. [loaTomy Oonee BHITOAHO MPOBECTU
OJIHOKPATHYIO paboTy MO MPOKIIaIKe Kabems, BO3SMOXKHO ¢ OOJIBIINM 3aIacoM IO JJIMHE,
4eM HECKOJIbKO Pa3 BBINOJHATH MPOKIAJKY, HapalluBas JUIMHY KaOens. DTO MoMoraet
OBICTPO W JICUIEBO HM3MCHATh CTPYKTYPY KaOEJIbHOH CHCTEMbI INPH IEPEMEIICHUSIX
IIEPCOHAJIA UM CMEHE IPHUIIOKCHUM.

* Bosmoocnocme neckoeo pacwupenus cemu. CTpyKTypHpOBaHHas KaOelnbHas
cucTeMa SIBJISIETCS MOYJIbHOU, IOITOMY €€ JIETKO HapallluBaTh, YTO MO3BOJISET JIETKO U
[IEHOW MaJblX 3aTpaT TNEepexXoauTh Ha OoJiee COBEPIICHHOE O0OpYyIOBaHUE,
YIOBJICTBOPSIOILEE PACTYIINM TPEOOBAaHHUSIM K CHCTEMaM KOMMYHHKAIUH.

* Obecneuenue Oonee 3pgexmuernoco obcnydcusanus. CTPYKTypUpPOBaHHAS
KabenpHast cucremMa oOierdaer oOOCIy)XMBaHHE U TOUCK HEHUCHPAaBHOCTEH IO
CPaBHEHMIO C LIMHHON KaOEJIbHON CUCTEMOM.

* Haoeosrcnocmob. CTpyKTypUpOBaHHasi KaOelbHAasi CUCTEMa MMEET MOBBIIICHHYIO
HaJIS)KHOCTh MMOCKOJIbKY OOBIYHO TPOU3BOJICTBO BCEX €€ KOMIIOHEHTOB M TEXHHYECKOE
COIPOBOXKIACHHUE OCYIIECTBIISICTCS OJTHON (PUPMOI-TIPOU3BOUTEIIEM.

16.2.2. Bvioop kabensn ona paziuuHviX ROOCUCHEM.

B cocraB m1000ii kaOenbHOM CUCTEMBI BXOAAT KaOeIH pa3iIMyHbIX TUIIOB, KaXIbIi
U3 KOTOpBIX HMMEET CBOI0 o0ylacTh WM oOnacTd HaszHaueHus. [ onpeneneHus
oOnacTeil Ha3HAYEHMsI TOTO WJIM MHOTO TUIA Kabess MOJIE3HO BBIACIATH B KaOelbHOU
cUCTeMe OT/EbHbIE MOJICUCTEMBl. B TUIIMYHYIO MepapXUUYECKYIO0 CTPYKTYPHUPOBAHHYIO
Ka0eJIbHYI0 CUCTEMY BXOJSAT TOPU3OHTAJIbHBIC U BEPTUKAJIbHBIE MOACUCTEMBI, a TAKXKe
noJcucTeMa KamIryca.

T'opuzonmanvuvie noocucmemvl pabOTAIOT B NpeAenax OTAeIa U COCTUHSIOT
KpoccoBbIil 1mIKad s3Taxka ¢ po3erkamu mnosib3oBaTeneil. Iloacuctemsl 3TOrO THMHA
COOTBETCTBYIOT 3Ta)KaM 3/1aHusl.

Bepmuxanvhvlie noocucmemsi paboOTaOT BHYTPH 3[aHUS, COCIUHSIOT KPOCCOBBIE
mKa(bl KaXJ0ro 3Taxka ¢ LIEHTpalbHOH anmapaTHOH 3nanus. Iloocucmema kamnyca,
paborTarolias B npejeaax TeppUTOPUN MEXKAY 3JaHUSIMHU, COSAMHAET HECKOIBKO 3/1aHUM
C IJIaBHOM ammapaTHOM BCEro Kamiyca. JTa 4acTb KaOeJIbHOW CHUCTEMbI OOBIUYHO
HaszbiBaeTcs backbone (umu MarucTpansio).

[Tpu BbIOOpE Kabemst 1711 TOM MM MHOM MOACUCTEMbI IPUHUMAIOTCS. BO BHUMaHHE
CJIEAYIOIINE €r0 XapaKTepUCTUKH: I0JI0ca MPOIYyCKaHUs, pacCTOsSHUE, Ha KOTOPOM OH
MOXeET paboTaTh, 3allUIIEHHOCTb, HJEKTPOMArHUTHAS IMOMEXO3ALIUIEHHOCTb,
croumocTtb. KpoMme Toro, mpu BbeIOOpe Kabensi HY)KHO YYHUTBIBATh, Kakas KaOeiabHas
cUcTeMa YK€ YCTAaHOBJIEHa Ha BalleM NpPeANpUsATHH, M Kakue TEHACHUUU U
NEPCHEKTHBBI CYIIECTBYIOT HA PhIHKE B JJAHHBIA MOMEHT.

Hcropruyeckn craHaapTbl Ha pa3jinyHble TUIBI Kabeneil, KOTopbleé MOT'YT OBbITH
IOPUMEHEHbl B JIOKAIbHBIX BBIYHCIUTENBHBIX CETAX, pa3padaThIBAIUCh pPa3IMYHBIMU
opranuzaismMu. Tak, cTaHZapThl Ha SKPAaHUPOBAHHYIO BUTYIO Napy YyCTaHOBHIJA
komrnanuss IBM, paspabotaBmias cBoro KaOelnbHYI CHCTEMY, CTaHIapThl Ha
HE3KPaHUPOBAHHYIO BUTYIO IIapy pa3padaThIBAINCh TeNe(POHHBIMUA KOMIIAHUSAMH H T. 11
B nactosmee Bpems npunsarta Bepcus cranaapra E1IA/T1A 568A, koTopas onpenenser
OCHOBHBIE ITapaMeTpbl HedKpaHupoBaHHOU BuTOM mapsl 100 Om UTP, skpanupoBaHHOM
Butoi mapel 150 Om STP u BOJOKOHHO-ONTHYECKOro Kalens, TO €CThb Te€X BHUJIOB
Kabeneil, KoTopble MOKPBIBAIOT BCE pazHooOpasue (PU3nUecKuX ypoBHEH COBPEMEHHBIX
CTaHJApTOB JJIs JOKaJIbHBIX ceTeil. KoakcuanbHblii kabeiab He BOIIEN B 3TOT CTaHIapT,
TaK KaK OH SBJISIETCS YCTApEeBIIMM BHJIOM HOCUTENS, KOTOPBIM XOTSI U MOXHO
IIPUMEHATh, HO HE PEKOMEHyeTcs, U oTcyTcTBHE ero B crannapre E1IAJII'TA 568A -
apryMeHT B MOJIb3Y OTKa3a OT KOAKCHalla B HOBBIX MPOEKTAaX.

MenHblii  HE’KpPaHUPOBAHHBIM KalOelb B 3aBUCUMOCTH OT DJIEKTPUYECKUX
XapaKTEePUCTHK M TPOU3BOAMTENBHOCTU Pa3AeisIIOT Ha 5 KaTeropuil (WiM ypoBHEM).
Kabenu xateropuii 1 m 2 He BKIIOYEHBI B 3TOT CTaHIAPT KAaK HE IMOAXOISIIUE IS
nepeaayn JaHHbIX.

Kabenu 1 kamezopuu npuMeHSIIOTCS TaM, TJe TpeOOBaHUs K CKOPOCTH Iepeadu
MUHUMaJIbHBI, OOBIYHO 3TO Kabenb JUIs HU(POBOM U aHAJIOTOBOM Mepenadyu rojoca u
HHU3KOCKOPOCTHOH (10 20 KB/C) nmepeaayn JaHHbBIX.



Kabenu 2 kamezopuu Obiny BriepBble puMeHeHb! pupmoii IBM nipu noctpoennn
COOCTBEHHOM KabenbHOH cucTeMbl. I 1aBHOE TpeOoBaHME K KaOelsiM 3TOW KaTerOpHH -
CIIOCOOHOCTh I€peaBaTh CUTHaj C¢ 4dacToTodl a0 1 MI'm. OcCHOBHbBIE NPUIOKEHUS
BTOpOH Kateropuu - cetd ISDN 1 HU3KOCKOpOCTHAs Tiepeiadya JaHHbIX.

Coanast nH(pOpMAIUS COOTBETCTBUSI CETEBBIX CTAHAAPTOB Ui KaTeropuil 3, 4 u
5 mpuBeena B Tabnure 16.1.

Tabauya 16.1

Kareropus KaGenbuble cucrembr  |CereBas cpena

Kareropus 3 |UTP 10 16 MI'u 10Base-T 4 M6/c Token Ring ARCnet
100VG-AnyLAN 100Base-T4

Kareropus 4 UTP o 20 MI'g 16 M6/c Token Ring Low loss 10Base-T

Kareropuss 5 |UTP, STP 0 100MI't; |ATM (155 MI'r) TP-PMD (CDDI)
100Base-T/X

Heo6xomumo ormeruts, uto cranmapt EIA/T1A 568A OTHOCHTCS TOJIBKO K
cereBoMy kaOemo. Ho peanbHble cHCTEMBI, MOMHMO KalOess, COAep)KaT Takxke
KOHHEKTOpbI, PO3ETKH, pacHpeleiIuTeNbHble MaHeau M Jp., T.€. BCE, YTO B
COBOKYITHOCTU COCTaBJII€T TMOHATHE KaOelbHOW cucTeMbl. VIcrosib30BaHME TOJIBKO
Kabenst Tuma 5 He rapaHTUpPyeT CO3JaHHe KaOelIbHOH CHUCTEMBI 3TOH KaTeropuu. Bce
COCTaBHbIE YacCTU KaOEIbHON CHUCTEMbI TAKXKE JOJDKHBI yIOBIETBOPSTH TPeOOBAaHUIM
COOTBETCTBYIOIIIEH KaTeropuH, TO €CTh paboTaTh 03 yXYIIICHHS 3SIEKTPUYECKUX
[apaMeTpoB MEPENaBacMbIX CUTHAJIOB B 33JJaHHBIX 4acToTaX. BakxHOe 3HaueHUE UMeeT
TaK)K€ TEXHOJIOTUSI MHCTAJISIUU BCEX KOMIIOHEHTOB CHCTEMBI, HapylIEHHE KOTOpPOM
IPUBEJET K CHIDKEHUIO KaTerOpHH,

B konme 1995 roma Obin mpuHAT craHmapT 1SB-67, kotopbiii ompemensieT
crocoObl cepTu(UKAUK KaOeIbHBIMH TeCTepaMH KOHHEKTOPOB M TPOBOJAKH W3
HEIKPAHUPOBAHHOM BUTOM TMaphl HA COOTBETCTBHE TpeOoBaHusM ctanaapta E1A/T1A
568A.

W3 onucaHHOW COIIaCOBAaHHOM CXEMBbI CTAHJAPTOB HECKOJBKO BBINANAET
IpoBEpKa KaOeIbHOW MPOBOJKU KAaTEerOPUH 5 Ha BO3MOXKHOCTh MCIIOJIb30BaHUS B CETH
ATM co ckopoctbto 155 M0/c, Tak Kak yKka3aHHbIE CTaHIAapPThl OMHUCHIBAIOT MapaMeTphbl
U METOJIMKY UX IMpOBepKH ToJbKO N0 4acToThl 100 MI'm u sBisAIOTCA MPOTOKOJIBHO-
HezaBucuMbiMu. ATM Forum ompenenun cBow TpeOOBaHUS K KauyeCTBY CHTHAJIOB
npotokona ATM, mepenaBaembIx Mo kKabemto kKateropuu 5 -3to cnenuduranus AF-
PHY-0015.000. Takoii mOAXOX TPOTHBOPEYUT TIOJNUTUKE OPTraHU3AIUN  TI0
CTaHJApTH3aIMM KaOeJNbHBIX CHCTEM, TaK Kak TpeOyeT cepTH(QHKAIMU KadOelbHOU
CHUCTEMBI OTHAEJIBHO JJISI KaXJO0ro MPUMEHSEMOro Ha HEMl MpoTokona. TeM HEe MeHee
HEKOTOpbIE POM3BOAUTENS. B YaCTHOCTH Kommanus Scope Communications (mpomykT
WireScope 155), BeimycTiiin KabenbHbIEe TECTEPHI ISl POBEPKH BO3MOKHOCTH PaOOTHI
npotokosnia ATM Ha ckopoctu 155 M0O/c Ha KOHKpEeTHOM Kabere.

BoNbIIMHCTBO MPOEKTHPOBIIMKOB HAaYMHAIOT pa3paboOTKy CTPYKTYPHUPOBAHHON
Ka0enbHOU CHCTEMBI C Pa3pabOTKU 2OpU3OHMANbHBIX NOOCUCTeM, TaK KaK UMEHHO K
HUM TOJKIIIOYAI0TCSl KOHEYHBIE MoJib30BaTeu. [Ipr 3ToM OHU MOTYT BBIOUpATh MEXKAY:

* DKPAaHUPOBAHHOU BUTOM ITApPOH,
* HEPKPAHUPOBAHHOW BUTOM Mapoi,



* KOAKCHAJILHBIM KabeaeM,
* BOJIOKOHHO-ONTHYECKUM KaleleMm,
* OECTIIPOBOJIHOM CBSI3BIO.

OOIIKM TIPaBHJIOM SBJISICTCS HCIIOJIB30BAHHE B TOPU3OHTAIBHBIX IOJCHCTEMAX
HEIKPAHMPOBAHHOW BUTOW TMapbl. 3a pyOEKOM BO MHOTHUX 3IaHUSX HMEETCS
Heucnojb3yemas TeleoHHas MPOBOKA BUTOM mapel. HeskpaHUpoBaHHAs BHUTas Iapa
noiepskuBaet nporokosbl Local-Talk, Ethernet, Token Ring, ArcNet, FDDI.

[Tocne mpunsatus crangapra 10Base-T kommuecTBO Y3JI0B, HMCHOJIB3YHOIIMX
HEIKPAHHPOBAHHYIO BUTYIO Tapy, OBICTPO MPEB30IUIO KOJMYECTBO Y3JIOB Ha
KOAKCHUAJIbHOM Kalelle.

DKpaHUpOBAaHHAs BHUTas Mapa MO XapaKTCPUCTHUKAM IOJIOCHI MPOMYCKAHHS H
PacCTOSHUS TAKXKE MOIAXOMMT JIJIS CO3JIaHUs TOPU3OHTAIBHBIX MmojacucTeM. Ho, Tak Kak,
HEIKpPAaHMPOBAHHAS BUTAas Mapa MOXET IepeJaBaTh JMJAaHHBIE M TOJIOC, TO OHA
UCIIOJIL3YETCS Yale. DKpaHUpOBaHHAs BHTAs Iapa HMCIIOJIB3YeTCs JJIS CBS3U B CETAX,
Oaszupyromuxcs Ha npoaykrax IBM u Token Ring.

KoakcuanbHblii Kabellb - 3TO ycTapeBIIas TEXHOJOTHS, KOTOPYHO CIIEHAYyeT
n30erarb, eCiIH TOJIBKO OHA YK€ MIUPOKO HE MCTOIB3YeTCs Ha BalleM MpeanpusTiu. [{o
1991 roga B Mupe 60bIIas 4acTh CETEBBIX Y3JI0B MCMOIb30Bala TOHKUHM MM TOJCTHIN
KoakcuaiabHbIN Kabenb. [Tocie mpunstus B 1991 roxy cranmapra 10Base-T npowusonuio
pEe3KOE YBEIMUYCHHE 4YHCIa WCIOJIb30BaHUM BUTOW mapbl. OJHAKO KOAKCHATbHBIH
Kabenp BCE eme OCTaeTcss OJHWM M3 BO3MOJXKHBIX BapHaHTOB KaOeis IS
TOPH3OHTANIBHBIX MojacucTeM. OcoOEHHO B CiIydasx, KOTJa BBICOKHI YPOBEHb
JIEKTPOMATrHUTHBIX TIOMEX HE MO3BOJISCT UCTIOIL30BaTh BUTYIO Mapy.

Cern, ucnone3yrome toHkuii Ethernet, moxkHo ObicTpo coOpaTh, Tak Kak
KOMITBIOTEPBl HEMOCPEICTBCHHO COCAMHSIOTCA Opyr ¢ apyrom. Jlo mosBIeHHS
crangapra 10Base-T tonkuii Ethernet 6p11 0OCHOBHBIM KabeneM I TOPH30HTAIbHBIX
nojicucteM. [ 1aBHBIN HeqOCTaTOK TOHKOrOo Ethernet'a - cioxHoCTh ero o0CTyKUBaHUS.
Kaxxapiii koHer| kabens JomKeH 3aBepiiaThes TepmuHaTopoM 50 OMm. Ilpu oTcyTcTBUM
TEPMHHATOpA WU yTepe UM CBOMX PabOUYMX CBOMCTB (HampuMep, M3-3a OTCYTCTBHS
KOHTaKTa) TMepecTaeT paboTaTh BECh CETMEHT CETH, MOAKIIOUYEHHBIH K ATOMY KaOelro.
AHaJOTHUYHBIE TOCIEICTBUS UMEET IJIOX0€ COoelMHeHue Io0oil paboyeil craHIUu
(ocymecTBisiemoe yepe3 T-KOHHEKTOP).

HeucnpaBHocTn B ceTsix Ha ToHKoM Ethernet'e cnoxxno nokamusoBate. Yacto
MPUXOAUTCS OTCOEOUHATH T-KOHHEKTOp OT CETEeBOro ajamnTepa, TECTHPOBATh
KaOeNbHBI CETMEHT M 3aTeM MOCIEAO0BATEIbHO MOBTOPATH ITY MPOIENYpY IS BCEX
MPUCOEANHEHHBIX Y370B. [lOATOMY CTOMMOCTH OJKCIUTyaTallud CE€TH Ha TOHKOM
Ethernet'e 00bIYHO 3HAYUTENHLHO MPEBOCXOAUT CTOMMOCTH OJKCIUTyaTallMd ceTeill Ha
BUTOM Mape, XOTs MaTepUalbHbIE 3aTpaThl Ha KaOENbHYI) CHCTEMY MJI TOHKOTO
Ethernet'a o6b1uHO HUXE.

XOoTs OCHOBHOE Ha3HAu€HUE ONTHYECKOTo Kabenss - 93TO BepTUKaIbHas
MOJICUCTEMA U TOJCHCTEMBbl KAaMITyCOB, BOJIOKOHHO-ONTHYECKHH KaOelb MOXKET
HCIIONIb30BAThCS U B TOPU3OHTAJIBHBIX MOJCHUCTEMAaX. DTO MPOUCXOIUT B TE€X CIIydasXx,
KOrJla HYXXHa BBICOKAas CTENEeHb 3alUIICHHOCTH MaHHBIX, BBICOKAs TMPOMYCKHAS
CIIOCOOHOCTh, YCTOWYUBOCTh K JJIEKTPOMArHUTHBIM TIOMEXaM HIIM, €CIIi KaOenbHas
CHUCTeMa TPOKIAAbIBaeTCS B arpeccuBHOW cpeae. CTOMMOCTh YCTAaHOBKH CETEH,
KOTOPBIE HCHOIB3YIOT ONTOBOJOKOHHBINH KaOenmb Al TOPU30HTATBHON MOJCHUCTEMBI,
OKa3bIBAETCSI BEChbMAa BBICOKOH. ITa CTOMMOCTE CKIIAABIBAETCS M3 CTOMMOCTH CETEBBIX
amantepoB (2-3 THICSYU JOJUIAPOB KAKIBIH) M U3 CTOMMOCTH MOHTXHBIX padoT,
KOTOpasi B Cliydae ONTOBOJOKHA TOpa3fo BBIIIE, YeM MpHU paboTe ¢ APYTHMH BUIAMH
kabenst (mpumepno 200 mommapoB Ha TOABOA K oOgHOMY pabouemy wmecty). C
BOJIOKOHHO-ONITHYECKUM Kabesem padoratoT npotokossl AppleTalk, ArcNet, Ethernet,
FDDI u Token Ring, a taxxe HOBblie mpoTokosbl 100VG-AnyLAN, Fast Ethernet,
ATM.

BecnipoBoHas CBSI3b ABIsAETCS HOBOW U MHOTOOOECIIAIOIIEH TEXHOIOTUEH, OTHAKO



U3-32 CPABHUTEIILHON HOBHU3HBI €€ JIY4Ille UCIOIB30BaTh B OIPAaHMYCHHBIX MacIiTadax
JUISl HEOTBETCTBEHHBIX MPUMEHEHUM.

KaGenp, mnepemaromuii JNaHHBIE B GePMUKAIbHOU (UTU  MASUCMPATLHO)
noocucmeme, JOJDKEH TepelaBaTh NaHHBIC HA OOJBINHE PACCTOSHUS U C OOJBIICH
CKOPOCTBIO IO CpPaBHEHHIO C KabeleM TOPU30HTAIBLHOW MOJCUCTEMBI. B mpornmiom
OCHOBHBIM BHJIOM KaOesst ISl BEPTHUKAIBHBIX MOACUCTEM OBbLT KOAKCHAJIBHBIN KaOeib.
Teneps AJis ATOMU eI BCE Yallle UCTIOIb3YEeTCsI ONTOBOJIOKOHHBIN KaOeb.

Jniss  BepTUKaNIbHOM MOJCHUCTEMBI BBIOOp Kabedast B  HAcTosIee BpeMs
OTrpaHUYMBAETCS TPEMSI BADUAHTAMU:

* OIITOBOJIOKHO,
* TOJICTBIA KOAKCHAI,
* IIMPOKOIIOJIOCHBIN KaOeb.

[IpuMmeHeHue 6010KOHHO-ONMuUYecKko2o Kabens B BEPTUKAIBHON IOJCUCTEME
MMEET Psijl IPEUMYIIECTB.

OH nepenaeT JaHHbIC HA 3HAYUTENHLHO OOJbIINE PACCTOSIHUS 63 He0OX0JUMOCTH
pereHepauun curHasiia. OH MMeEET CepACYHUK MEHBUIETO JMaMeTpa, MO3ITOMY MOXKET
OBITH TMPOJIOKEH B OoJiee y3KUX MecTaX. Tak Kak IeperaBaeMble MO HEMY CHTHAJIbI
ABIIIOTCS CBETOBBIMH, @ HE OJIIEKTPUYECKHMMH, TO OITOBOJOKOHHBIM Kalenb He
YYBCTBUTEJIEH K 3JEKTPOMArHUTHbIM W PaJUOYACTOTHBIM I[OMEXaM, B OTJIUYHE OT
MEIHOTO KOaKcHajdbHOro Kabems. DTO JeNaeT ONTOBOJOKOHHBINM Kabelb HiealbHOM
cpemoil mepegaud JA@HHBIX JUIsL  CeTei, paboTalouMX B  MPOMBIILICHHOCTH.
OnTOBOJOKOHHOMY Ka0elro He CTpalllHa MOJIHHUS, O3TOMY OH XOpOII JJisS BHEUIHEH
npoknaaku. OH  obecrieunBaeT  Ooyiee  BBICOKYIO  CTENEHb  3alllUTBl  OT
HECaHKIMOHMPOBAHHOTO JIOCTYyIla, TaK KakK OTBETBICHHE Topa3fo Ooyiee JErko
00HapyXHUTh, 4eM B ciaydae MeaHoro kabens. (IIpu oTBeTBIIeHMH PE3KO YMEHBIIAETCS
WHTEHCUBHOCTH CBETA.)

OnTOBOJIOKOHHBIM Kabenb uMmeeT M HeaocTaTku. OH ropasio AOpOXKEe dYeM,
MeIHBIH Kabenb, JOpoke OOXOAMTCS U ero mnpokiaaka. ONTOBOJOKOHHBIM Kalenlb
MEHEee IPOYHBIHM, YeM KOaKCHaJIbHbIA. IHCTpYyMEHTHI, IpUMEHsIEMbIE IPU TPOKIIAJKE U
TECTUPOBAHUU ONTOBOJIOKOHHOTO KaOels, UMEIOT BBICOKYKD CTOMMOCTh U CJIOXHBI B
pabote. IlpucoeanHeHre KOHHEKTOPOB K OITOBOJIOKOHHOMY Ka0emro TpedyeT
0O0JIBIIIOr0 UCKYCCTBA U BPEMEHH, a, CIIeI0BATEIbHO, U JICHET.

Toncmuui KoakcuanbHulll Kabenb TAKXKE MOXKET HCIONIb30BAaThCSI B KauecTBe
MO3BOHOYHMKA CETH, OJIHAKO MJIi HOBBIX KAOENbHBIX CHCTEM Ooliee paluOHAIBHO
MCIIOJIb30BaTh ONTOBOJIOKOHHBIN Kabenb, TaK KaK OH UMeeT OONBIINI CPOK CIYXObI U
CMOXET B OyaylmieM TMOAAEpPXKUBAThb BBICOKOCKOPOCTHBIE U MYIbTUMEIHIHBIE
npunoxkeHus. Ho Ans yke CyIIecTBYIOIIUX CHUCTEM TOJICTBIM KOaKCHalIbHBIA KaOemb
CIYXWUJ MHOTHE TOAbl MO3BOHOYHHUKOM CHCTEMBI, U C 3THUM HYKHO CUHUTAThCH.
[TprunHaMu €ro MIMPOKOTO UCTOIB30BaHUS OBUIM €ro MIMPOKas MOoJoca MPOMyCKaHMUs,
XOpoIlas 3alIUIIEHHOCTb OT 3JIEKTPOMAarHUTHBIX TIOMEX U HU3KOE pPaAuOU3IyyeHHE.

XOoTs TONCTBIA KOAKCHaIbHBIA Kabenb U JAelIeBJe, YeM OMTOBOJIOKHO, HO ¢ HUM
eme Oosee cioxHO pabdoraTh. OH 0COOEHHO YYBCTBUTENEH K Pa3JIMYHBIM YPOBHSAM
HaNpsDKEHUsl 3a3eMJICHUS, YTO 4YacTo ObIBaeT MpH Iepexojie OT OJHOTO0 3Taxa K
ApPYroMy.

JLmst noocucmemvl Kamnyca, 00BeqUHSIONIEH HECKOJBbKO 3JIaHUH,
pPacoJIOKEHHBIX B pauyce HECKOJIbKUX KMJIOMETPOB, TAKKE€ KaK U JJIs1 BEPTHKAJIbHBIX
MOJICUCTEM, OITOBOJIOKOHHBIN Ka0elb SIBISETCS HauiIydmuM BbiOOpoM. [lns 3Toit
MOJICUCTEMBI TaK)KE TOJXOIAT TOJICTHIA KOAKCHANBHBIN Kalelb M IIMPOKOMOIOCHBIH
Ka0eb.

[Tpu BBIOOpE Kabenmst JUIs KaMmIlyca HYKHO YYHUTHIBATh BO3JCHUCTBUE CpeAbl Ha
Ka0enb BHE moMmenieHus. s mpenoTBpalieHus mopaKeHus MOJTHUEH JiydIie BBIOpaTh
JUTSL BHEIIHEW MPOBOJKH HEMETAJUTMYECKHUH OINTOBOJOKOHHBIN Kabenb. [lo mMHOrHUM
MpUYMHAM BHEIIHUA KaOenb MPOU3BOIUTCS B IMOJMATHICHOBOW 3alIUTHONH 000JI0YKe
BBICOKOH MIoTHOCTH. [IpH moa3eMHO# pokIaake Kabelb JOMKEeH HMETh CIIeUaTbHYIO
BJIAr03alIUTHYIO 000J0YKY (OT JOXAS M MOJ3EMHON BIaru), a TakXKe METATMYEeCKHA
3aLIUTHBIA CIIOW OT TPHI3yHOB U BaHJANOB. Braro3amuTHeiil kabenb UMEET NMPOCIOHKY
U3 UHEPTHOT'O Ta3a MEXIY JAUIEKTPUKOM, 3KPaHOM M BHEUIHEH 000JI0UYKOM.



16.2.3. IIpumepot npomviutieHHbIX CIMPYKMYPUPOBAHHBIX KAOEIbHBIX CUCHEM

K uncny nanbosnee pacnpoCTpaHEHHBIX CTPYKTYPHUPOBAHHBIX KaOECIBHBIX CUCTEM
OTHOCSTCS Ka0enbHasi cucrema, paspaborannas kommanued IBM, Cabling System,
AT&T - Premises Distributed System u SYSTIMAX, a takke kaOeabHas cHcTeMa
kopropariu Digital Equipment -OPEN DECconnect. Paznuunbie Ipor3BOIUTEIHN TAIOT
CBOMM KaOeJIbHBIM CHUCTEMaM pas3UYHble Ha3BaHHs, HO OOIIME NPUHIHMIBI HUX
OpraHu3alH OCTAIOTCS OJMHAKOBBIMHU.

[lepBast M3 HUX CIYXKUT Ui OOBEAWHEHHS B €AMHYIO CHCTEMY Pa3HOOOpPa3HOM
cereBoil mpoaykuuu kommnanuu IBM (Bkmowass cetm Token Ring) u wucmonb3yer
NIMPOKWH  JWama3oH  TUMOB  Kabenei (KkoakcuaabHBIM,  TBHHAKCHUAJIbHBIM,
HKPAHUPOBAHHYI0 W HEIKPAaHUPOBAHHYIO BUTHIE THapel). B pesynbrare, eciu mocie
HAYaIbHOM yCTAaHOBKM KaOEIbHOH CHCTEMBl HM3MEHHUTh THUI  HCIIOJIb3yeMOIO
000pyI0BaHUs, TO MOXKET MOTPeOOBaThCs 3aMeHa KaOeIbHOH CHCTEMBI. DTOrO MOYKHO
n30exarh, YCTAHOBUB Cpa3y BCE THIBI HAMOOJIEE HUCIIOJIb3yEeMbIX KaOeneu I pa3sHbIX
TUNOB o0OopynoBanus. KabenbHas cucTeMa MMEET TOIOJOTHIO "3Be3na" U MOXKET
UCIIOJIb30BATHCS TAKXKE IS CBSI3U TEPMUHAIIBHOTO 000pyaoBanus (Hampumep, Wang) u
nocTpoeHus cetel, orimdyHbIx oT Token Ring (manpumep, Ethernet).

OPEN DECconnect mnpencrabiser co00il CTPYKTypUPOBaHHYIO KaOEIbHYIO
CHCTEMY, MOIICPIKUBAOIIYIO IIMPOKU# criekTp npunoxenuii: FDDI, Ethernet, 4- u 16-
merabuthsbiid Token Ring, ISDN, AS400, AppleTalk u muorue apyrue.

B sT10l1 cucteme Taxkke nmpuMmMeHeHa TomoJsiorus "3pe3na' M TpU TuIa Kaleneu:
OINTOBOJIOKOHHBIHM, 3KpaHHUPOBAHHAs W HEIKPAHWPOBAHHAs BUTHIC Mapbl. Butas mapa
NPUMEHSIETCS ISl OpraHu3aluy CpeHe- ¥ HU3KOCKOPOCTHBIX KaHAIOB JaHHBIX (10 16
MO6/c) Ha KOPOTKUX paccTosHUAX. /(7151 mepenaun BBICOKOCKOPOCTHBIX JaHHBIX (10 100
MO6/c) u coenrHeHni Ha OOJBIIME PACCTOSHUS UCTIOIB3YETCS ONTOBOJIOKOHHBIN Kabeh.
Takum o00pa3oM, pemieHus s BBICOKOCKOPOCTHBIX TPHJIOKEHHH MOJYYaroTCs
nocrarouno poporumu. OPEN DECconnect Taxxe monaep>kuBaeT KaOeIbHYI0 CUCTEMY
ThinWare Ha koakcuanbHOM Kabere.

VYauHbIM BapUaHTOM KaOEJbHOM CHCTEMbl JJIs CO3JaHMsl MHPOPMAILMOHHOMN
UHPPACTPYKTYPHI 31aHUHN U 0PHCOB sBiIAETCs pemieHue koprnopauun AT&T.

SYSTIMAX - 310 pacmpenencHHas CTPYKTypHpOBaHHas KabOenbHas cHcTeMa
BHYTPHU 3[aHMs WIM KOMIUJIEKCa 3JaHUM. YCTAaHOBHUB Takyl KaOeJIbHYIO CHCTEMY,
MOJIb30BATENh TIOTY4aeT BO3MOXKHOCTH HCIIONB30BaTh OJHOBPEMEHHO KakK JIMHHH
nepeaayn JaHHbIX, JIOKAIBHBIE CETH KOMIIBIOTEPOB, TaK U TEIEPOHHYIO CUCTEMY, CETh
JTATYMKOB MTOKAPHON M OXPaHHOW CUTHAJIU3ALHH.

Komnmanuss AT&T BBOAUT COOCTBEHHYI KJIACCH(HKAIMIO MOJCUCTEM B
3aBHCUMOCTH OT (PYHKIIMOHAIBHOTO Ha3HAYCHHS M MECTa PACIOJIOXKEHHUS KOMITIOHEHTOB
Ka0eJIbHON CHCTEMBI:

e [Toocucmema kamnyca unu snewnsiss noocucmema (campus subsystem) cocrout
U3 MEIHOTO U ONTOBOJIOKOHHOTO KaOelns, YCTPOWCTB SJEKTPUYECKOH 3aluThl U
3a3eMJICHHS W CBSI3bIBACT KOMMYHHKAIIMOHHYIO M 00pa0aTHIBAIONIYIO ammaparypy B
31aHUM (MM KOMIUTeKce 3AaHuit). Kpome Toro, B 3Ty moJiIcUCTEMy BXOJST yCTpPOHCTBa
uHTEepdeiica BHEMHNX KaOeNbHBIX JIMHUA C BHYTPEHHHMH KOMMYHWKaIlMOHHBIMH
KaHaJIaMH.

o Texnuueckoe nomewenue (equipment room) CcayXuT IS pa3sMEHICHHS
Pa3IMYHOT0 KOMMYHMKAIIMOHHOTO M CIYX€OHOro 00OpYyJOBaHUs, MPEAHA3HAYEHHOTO
Ut o0ecTiedyeHnst paboThl A IMUHUCTPATHBHOM ITOICUCTEMEI.

* Aomunucmpamusnas noocucmema (administrative subsystem) nmpennasznaueHa
JUIST OBICTPOTO U JIETKOTO yrpaBiieHUs kaOempHOW cuctemorr SYSTIMAX mpu
U3MEHEHMH TUIAaHOB pa3MeIleHuUs IepcoHaa U OTaeNoB. B ee coctaB BXosAT KabenbHas
cucreMa (HedKpaHHUPOBAHHASI BUTAs 1apa U ONTOBOJIOKHO), YCTPOMCTBa KOMMYTAIUU U
COIPSDKEHUS] OCHOBHOM MarucTpaiu U TOPU30HTAIBHON MOJCUCTEMbI, COSMHUTENIbHBIC
IIHYPBI, MAPKAPOBOYHBIC CPEACTBA U T.].



* Ocnosnas macucmpans (backbone cabling) cocrout u3 MeaHoro xabesst Wiu
KOMOMHAIlUM ~ MEIHOTO M  ONTOBOJIOKOHHOTO Kaledass ¥  BCIOMOIaTeIbHOTro
obopymoBanus. OHa 0OecIeYnBaET TJIaBHbIC KaOCIbHBIC KaHAIbI B 3JaHUH U CBSI3BIBACT
MeX1y COOOM ATa)Ku 3/1aHUS WK OOJIbIIKE TUIONIA U OJHOTO U TOTO K€ 3TaXa.

* ['opusonmanvras noocucmema (horizontal subsystem) na 6a3e BUTOro MeaHOTO
Ka0elsi pacuupseT OCHOBHYIO MarucTpalib OT BXOAHBIX TOYEK aJIMUHUCTPATUBHOI
CUCTEMBI 3TaXKa K PO3eTKaM Ha paboueM MecTe.

» IToocucmema paboueco mecma (Work location subsystem) Bxirodaer B ceOs
COCIMHUTEIIbHBIC Ka0elu, Y/UIMHUTENW, aJanTepbl, YCTPOHCTBA COMPSDKEHUS U
obOecrieunBaeT (PU3NYECKOE U DIJIEKTPUUECKOE COEAMHEHHE MEXKIy 000pYyIOoBaHHEM
pabouero Mecra ¥ TOPU3OHTAIBLHON KaOeIbHOM MOJCUCTEMOM,

B SYSTIMAX wucnone3yercs 2 cpeasl AiId Iepefadyd CUTHAJIA 110
KOMMYHHKAITIOHHBIM JIUHUSAM - ONTHYECKOE BOJIOKHO U MEIHBIN KaOelb.

[Ipy uCHOIB30BaHUM ONTOBOJIOKOHHBIX Kalenel CKOpOCTh Nepefauyd CHUrHaia
MokeT mgocturath 155 MO/c. Hanmmuue 3ammmieHHBIX W OpOHHPOBAHHBIX Kabesei
MO3BOJIIET YCTAHABJIMBATH OINTOBOJIOKOHHBIE COCIMHEHUS HE TOJNBKO B oduce WiH
0aHKe, HO ¥ B NPOW3BOJICTBCHHOM 3JaHWH WM Ha TCPPUTOPHH MPOHU3BOJICTBEHHOTO,
JIETIOBOTO WU >kuitoro komruiekca. Kopropamus AT&T npennaraet Bce HEOOXOAMMBIE
MaTepuadbl U HWHCTPYMEHTBI JIJIi YCTAaHOBKH OITOBOJIOKOHHBIX KaOEIbHBIX CHUCTEM,
BKJIIOUAsl YCTPOMCTBA COMPSIKEHUS C MEIHBIM HEAKPAHUPOBAHHBIM BUTHIM KaOeleM Uiu
KOAaKCHAJIbHBIM KaOeJeM.

BHenpenue monHOro auamna3oHa KaOenbHOM NpPOAYKUMU TMSTOH, Haubosee
"OBICTpOI" KaTeropuu, 00CCIIeYuBaET CKOPOCTh Nepenadn nanHbix g0 100 M6/c.

Xapaxrepuctuku npoaykuuud SYSTIMAX no3BossitoT He TOJIBKO UHTETPUPOBATH
ec B OpUCHBIC U OAHKOBCKUE KOMITBIOTEPHBIC CHCTEMBI, HO TaKXKE HCIOJIB30BATh U IS
aBTOMATHU3AllMK TPOU3BOJACTB, BKJIIOYas MPOU3BOJCTBA CO CIIOKHOM OKpYXKaromieu
cpenoii. B srom ciaywae SYSTIMAX wucmonb3yer 0coObIil MOAXOI K OpTraHU3aINH
ka0enpbHOW  cucTteMbl. (OCHOBHas  Marucrpaib  COCTOMT M3  KOMOWHAIUU
ONTOBOJIOKOHHOTO W MEIHOTO Kabens W OOBEIUHSAET pa3IMYHbIE TOMEIICHHS
MPOU3BOJICTBA, a JIOKAJIbHBIE TMOACETH MOCTPOCHBI C HCIIOJIB30BAHUEM MEIHOTO
HEIKPaHUPOBAHHOTO KaOes.

K cerm MOXHO MOAKIIOYaTH MHOXKECTBO YCTPONCTB. BKIIOYas YyCTPOWCTBa
OpsIMOTO W YJAJICHHOTO  VIPAaBICHHWS, KOMIBIOTEPHBIE  TEPMHHAIBI  JUIS
aIMUHUCTPATUBHON MOICPKKU, JTATYUKU TEIEMETPHH.

Pucynok 16.10 wumocTpupyeT NpPUMEHEHHUE OCHOBHBIX COCAMHHTEIHHBIX
KOHCTPYKTUBHBIX JJIEMEHTOB, HCIONB3YEMbIX [UIsI Pa3BOJAKM Kaledst Ha OCHOBE
HEIKPaHUPOBAHHOW BUTOM Maphl Ha 3TaXeE.

Jlekuusa .3. MHOrocerMeHTHbBIE JIOKAJIbHBIE CETH.
16.3.1. Cmpykmypeul u cpeocmea.

be3 akTHUBHOTO KOMMYHUKAIIMOHHOTO OOOpPYIOBaHUS - KOHIIEHTPATOPOB, MOCTOB,
KOMMYTaTOPOB U MapIIpyTH3aTOPOB, KOTOPHIE COSAMHSIOTCS C KOHEYHBIMH Y3JIaMU CETH
C TIOMOIIbIO THOKOW KaOeNbHOW CHUCTEMBI, TPAHCIOpPTHAS IMOJCHCTEMA HE CMOXKET
BBITIOJIHUTh CBOU (DYHKIIMHM TakK, KaKk 3TO OT Hee TpeOyeTcss B OOJIBINON TeTepOreHHOMN
cet. OOUI MOAXO/I MPU CTPYKTYPUPOBAHHUH 3aKITFOYAETCSI B 00pa30BaHUU B OOJBINION
CEeTH C TIOMOIIBIO KOHIIEHTPATOPOB HEKOTOPOTO KOJMYECTBA HE CBS3AHHBIX MEXKIY
coboii cermMeHTOB ceTH (pucyHOK 16.11) kak OCHOBBI JUIS JAJIbHEHINEro COSAMHEHUS
ATUX CETMEHTOB Ye€pPe3 MOCTHI, KOMMYTATOPHI UM MAPIIPYTU3ATOPHI.
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Puc. 16.10. Pazsooka eumoii napel Ha smadice

[Tpu ucronb30BaHUU MIOYTH BO BCEX MPOTOKOJIAX JIOKANbHBIX ceTell (kpome ATM)
o0mmMx cpex mepeqadyd  JaHHBIX, pa3Mep CerMEeHTa OrpPaHUYUBACTCS  €ro
sarpyxeHHocThio (30% mus Ethernet u Fast Ethernet, 80% mos Token Ring, FDDI u
100VG-AnyLAN). Kpome 3T0Oro, pasmep cerMeHTa MOKET OBITh OrpaHMYCH U II0
JIPYyrUM TpHYUHAM - HapuMep, M3-3a OIPEIeIEHHOTO KOJHYECTBA KOMITBIOTEPOB B
OTJIeJIe WU Ha TaXKe 3/1aHusl.

16.3.2. Ilpumenenue KoHyueHmMpamopoa.

OcHoBHbBIE (DYHKIIMM KOHIIEHTPATOPOB HEPA3PBIBHO CBSI3aHBI C TEM MPOTOKOJIOM
KaHAJIBHOTO YPOBHSI, KOTOPBIM JaHHBIA KOHIIEHTPATOp MOJIEPKUBACT. DTU (DYHKIIMU
OBLITM PACCMOTPEHBI IPU PACCMOTPEHUHU KaXKIOTO U3 MPOTOKOIIOB JIOKATHHBIX CETEH.

Kpome »>Tux OCHOBHBIX (DYHKIMH, KOHIIEHTPATOPHI YAaCTO BBIMOJIHSAIOT |
oononnumenvuvle @QyHKyuu, KOTOpPbIE YBEIUYMBAIOT CTENEHb UX AaKTUBHOTO
BO3/ICIICTBUS Ha 00pabaThIBaeMBbIi TpauK.

Pa3nuuHble TPOU3BOAMTENN KOHIIEHTPATOPOB PEATU3YIOT B CBOMX YCTPOWCTBaX
paznuuHble HAOOPHI BCIOMOTATENBHBIX (YHKIMM, HO HamOOJiee 4acTO BCTPEYAIOTCA
CJIEIyIOIIHE.

* OO0beIMHEHNE CETMEHTOB C PA3JIMUYHBIMU (PU3UIECKUMU CpeIaMu (HarpuMmep,
KOaKcuaJ, BUTas Mapa U ONTOBOJIOKHO).

» ABrocermenTtaiusi mopros (partitioning) - oTkIOYEHHE MMOpPTa TMPH €ro
HEKOPPEKTHOM TMOBEICHUHU (MOBPEKIACHUE Kadels, MHTEHCHUBHAs Te€HEpallvs MaKeTOB
OomMOOYHOM  JOJAWMHBI W T.I.). OTO CBOWCTBO  CYIIECTBEHHO  TOBBIIIAET
AKCIUTyaTallAOHHBIE XapaKTePUCTUKH CETH, TaK KaK OTKJIIOYAaeT HEKOPPEKTHO
paborTaroliee yCTpoicTBO (HampuMmep, CETeBOM aaanTep, MOCTOSHHO I'e€HEPHPYIOLIHi
MOCNIE0BATENbHOCT  €AMHUIl, OTKJIIOYAeTCS OT CEerMeHTa, 4YTo JIOKaJIU3YeT
HEUCTPABHOCTH ¥ MO3BOJISIET OCTANILHBIM CTAHIUSM CETMEHTA HE MpephIBaTh padoTy).

* Ilomnepkka pe3epBHBIX CBSI3eM MEXIy KOHIIEHTpAaTOpaMH, KOTOpbIE

UCIIOJIL3YIOTCSI MPHU OTKa3e OCHOBHBIX (pucyHOK 16.12). PesepBHbie CBsi3u (TIOPTHI)
0OBIYHO JT0JKHBI KOH(OUTYPHUPOBATHCS aIMUHUCTPATOPOM C YKa3aHHUEM aKTHUBHOU



CBSI3U, KOTOpPYIO JIyOJIMpYeT pe3epBHAas, M €ClId OCHOBHOH MOPT OTKa3bIBaeT
(cermeHTHpYy€ETCA), TO KOHIIEHTPATOp ABTOMATUYECKU [E€JIaeT PE3EpBHBIA IOPT
AKTUBHBIM.
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Puc. 16.11 . Mocmul. Ocnosuas ¢yukyus - pazoenenue oouel
cpedvl nepedaiu OAHHBIX TOKANbHOU CemU HA HECKOIbKO Yacmell

Pe3sepBHbie CBA3K
MeXAYy KOHUEHTparopamu

OCHOBHbIE CBA3U MexXAay
KOHUeHTpaTopamu

Puc. 16.12. Iloooepocka pezepsHbvlx cészell Mencdy KOHYESHMPAmopamu

® 3aH_II/ITa OT HCCAHKITMOHHUPOBAHHOI'O JOCTYIIA K TIEPCAaBaCMbIM I10 CCTHU
JaHHBIM.

» Haubonee npoctoii cnoco0 - Ha3HayeHue pasperieHHbIx MAC-anpecoB nopram
KoHIeHTpaTopa (pucyHok 16.13). [Ipu mocTyruieHMH Ha TOPT KaJpa ¢ HEIOIMYCTUMBIM
MAC-anpecoM, 3TOT Kaap OTPHIBTPOBBIBaETCS, a (akT HApYIICHUs MpaB JOCTyMa
MOET OBITh 3a(UKCUPOBAH.

* Kpome orpanuueHuss JocTyna CTaHUMHA K TOPTaM, KOHIEHTPATOp MOXKET
OCYILECTBIIATH MHUPPALUIO MO JAHHBIX TPOXOIAIINX Yepe3 Hero kajpoB. Tak kak



MPOIECC UCTUHHON Immdpanuu TpedyeT OO0IbIION BHUUCIUTEIFHOW MOIIHOCTH, TO Ha
YPOBHE IOBTOPHUTEJICH YacTO BMECTO MIU(PALUN NPUMEHSIETCS METOJ CIy4ailHOTO
UCKa)KEHUS TOJIS IaHHBIX B MIAKETAaX, MEPelaBaeMbIX IMOPTaM C aJIpecoM, CTATUYHBIM OT
ajJipeca Ha3HAYCHHUs IMaKeTa. JTOT METOJ COXpAaHSET JIOTUKY CIy4ailHOrO AO0CTymna K
cpeze, Tak Kak BCE CTAaHIIMU BHJIAT 3aHATOCTH Cpelbl KaApoM MH(POPMALUHU, HO TOIBKO
CTaHLUs, KOTOPOH MOCIIaH 3TOT KaJp, MOKET MOHAThH CO/EpKaHUe TOJs JaHHBIX KaJapa
(pucyHok 16.14).

» Tlommepxka cpencTB ympaBieHHs ceTsimu - mnporokoida SNMP, 6a3
ynpasisomeit nadopmarn M1B (kak cTaHIapTHBIX, TaK U YAaCTHBIX). YTpaBisieMble
KOHIIGHTPATOphl (4acTO HAa3bIBAEMbIE TAK)KE MHTEIUICKTYaJbHBIMU) TO3BOJISIOT
aJIMUHUCTPATOPaM CETH W OOCIYXHBAIOIIEMY IEPCOHATY M3 OJHOTO LIEHTPAIBbHOTO
NYHKTAa KOHTPOJUPOBATh COCTOSHHE CBOMX MOPTOB, BKJIIOYATh M OTKIIIOYATH MOPTHI U
KOH(HUTypHpOBaTh KOHIICHTPATOPHI Ui BBIMOJHEHUS OCTAJIBHBIX JIOMOJHUTEIBHBIX
(GyHKLNH, ONMCAaHHBIX BBIIIIE.

SisEEI-

Ecan nns nopra HasHaueda
g cTaHuusA ¢ agpecoM 123, To npu
1789 MONYYEHUH Kagpa ¢ agpecoM

) Uctouduka 789, atoT kagp Oyaer
AN SRR, YHUUTOXEH

Puc. 16.13. Ocywecmenenue uzonsiyuu nopmos: nepeoaia Kaopos moibko om
CManyuil ¢ YUKCUpOBaAHHbIMU adpecamu

Koncmpykmuenoe ucnoinenue KOHIEHTPATOPOB TAKKe OBIBACT PA3IHMUHBIM:

» Konyenmpamop ¢ (hukcupo8aHHvim Koauuecmseom nopmos - Haubosee IpocToe
KOHCTPYKTUBHOE MCIIOJIHEHHE, KOIJla YCTPOWCTBO MpEACTaBIsIeT COOOM OTIeNbHBIN
KOpITyC CO BCEMHM HEOOXOJMMBIMHU 3JE€MEHTaMM (IOpTaMH, OpraHaMM WHAWKALUU U
ylpaByieHus], 0JJOKOM MUTAHUs), U ATU JIEMEHTHI 3aMEHSTh Henb3sl. OOBIYHO BCE MOPTHI
TaKoro

Puc. 16.14. Hckaocenue noas OaHHbIX 8 naxkemax, He
npeonaznauennwvix 0 npuema yziamu (the need to know)



KOHIIGHTpaTopa IMOAJIEPKUBAIOT OAHY Cpely Iepenadd, o0Iee KOIUYECTBO MOPTOB
u3mensiercss ot 4-8 no 24. OmuH MOPT MOXKET OBITH CHEIUATBHO BBIACICH IS
NOJKJIIOUYEHUS] KOHIEHTpPAaTopa K MAarucTpald CeTH WIH XK€ Ui OO0beIUHEHHUs
KOHIIEHTPATOPOB (B Ka4eCTBE TAKOT'O MOPTa YacTO MCMOJIb3YeTCs MOPT ¢ uHTepdeiicom
AUl, B »TOM cnydyae MPUMEHEHHE COOTBETCTBYIOIIETO TpPAHCHUBEPA IO3BOJISET
MOJIKJIIOUUTh KOHIIEHTPATOp K MpaKkTUYecKH 000N (u3nueckoil cpene mnepenadu
JIAHHBIX ).

* MooynvHublii KoHyenmpamop - yCTPOWCTBO BBIMIOJHSAETCS B BHJIE OTACIbHBIX
MOayJe ¢ (UKCUPOBAHHBIM KOJUYECTBOM IIOPTOB, YCTaHABIMBAEMBIX Ha oOIiee
maccu. Illlaccu umeer muHY A7 OObEIMHEHUS OTACIBHBIX MOAYJIEH B €IUHBIN
NOBTOPUTENb. JlJI1 MOAYJIBHOIO KOHLIEHTPAaTOpa MOT'YT CYIIECTBOBATH Pa3IMYHbIE THUIIbI
MOAYJEH, OTIMYAIoLIMecs KOJIMYECTBOM IOPTOB M THUIOM  NOJJIEP>KUBAEMOM
¢dusnueckoit cpenpl. Yacto ¢yHKIUM mojaepxku mpotokora SNMP BemonssoT B
BUJIE OTAEJIBHOIO MOAYJISA, IPU YCTAaHOBKE KOTOPOI'O KOHILIEHTPATOp IMpEBpaIlAeTCs B
MHTEJUIEKTYaJIbHOE YCTPOHUCTBO. MOy/TbHBIE KOHLIEHTPATOPHI MO3BOJISIOT O0JIee TOUHO
nonobpaTth  HEOOXOAUMYIO  JUII  KOHKPETHOIO  MPUMEHEHHS  KOH(UTYpaLHUIO
KOHIIEHTpAaTopa, a TakKe T'MOKO M C MUHUMAQJIbHBIMU 3aTpaTaMy pearupoBaTh Ha
M3MEHEHHUS KOH(MUTYpaLlH CETH.

Yacto B MOIYJABHBIX KOHIIEHTpPAaTOpax, pacCUUTaHHBIX Ha IMOAKIIIOUEHUE
OOJIBIIOr0 KOJWYECTBA Y3JIOB, IIACCH COJAEPKUT HECKOJIBKO HE3aBUCHUMBIX IIWH JUIS
0o0beMHEHUS IOPTOB MOAYJEH B eauHbIA NOBTOpHUTENb. llpu Takom mnocTpoeHUH
KOHIIEHTPATOP MPEACTABISET COO0M MHOTOCETMEHTHBIN MOBTOPUTEINb, KOTOPBHIH MOXKHO
paccMaTpuBaTh KaK HECKOJBKO HECBA3aHHBIX IOBTOPUTENEH, BBIMOIHEHHBIX B 00IIEM
KOPITYCE ¥ UMEIOIINX OOIIMN NCTOUYHUK MUTAHUSA, OPTaHbl YIPABICHUS U WHAUKAIUH, U
BO3MOXHO, 00mmii Moaynpe ynpasieHus mo mnpotokory SNMP. Kaxnaprii u3 momyneit
TaKoro KOHIIEHTpAaTOpa MOKHO MPUIHCATh K OIPEACIICHHOW BHYTPEHHEH IIHMHE
Ethetmet 1160 anmapatHbIM CrOCOOOM (C MOMOIIBIO YCTAHOBKH COOTBETCTBYIOIIETO
nepekiroyaresnis), JuO0 MpOorpaMMHO, C TIOMOIIBIO IOCTaBIsIEMOM BMeCTe ¢
KOHIEHTPAaTOpOM (MJIM OTHENbHO) Iporpammsel ympasieHus. Ilpenmonaraercs, yTo
TaKue HECBSI3aHHBIE MEX/y CO00Il CerMEeHThI MOKHO MPU HEOOXOIAUMOCTH 00BETMHUTD
B €IUHBIM CETMEHT C MOMOIIBI0 BHEIIHEr0 MOCTa WM XK€ 00pa30BaTh MHTEPCETh C
MIOMOILIBIO MapIIPyTH3aTOPA.

B HEKOTOpBIX MHOIOCErMEHTHBIX TUIIAX KOHIIEHTPATOPOB MUMEETCS BO3MOKHOCTD
MPUITHCHIBATh K OTAEIBHOMY CETMEHTY HE 00s3aTeNbHO BECh MOJYNb, a TOJBKO €ro
oTiebHbIEe TOPThl. OOBIYHO TaKask Oornepanus BbIMOIHIETCS IPOrPaMMHBIM CIIOCOOOM, U
COOTBETCTBYIOIIIEE CBOMCTBO KOHIIEHTPATOPa Ha3bIBACTCS KOH(MUTYPAIIMOHHON WU XKe
CTaTUYECKOM KOMMyTalued (B OTIWYHE OT JAMHAMHUYECKONM KOMMYTAIlMH, KOTJa
YCTPOMCTBO BBIMONHSET (YHKIMUM HE TOBTOPUTENS, & MHOTOIOPTOBOTO MOCTA).
KoHnentpatop ¢ KOH(UrypallHOHHOW KOMMYTAIMEH TMO3BOJSET OBICTPO H3MEHSTH
pacripefieieHie Y3J0B CeTH 10 OTACIbHBIM CErMEeHTaM ceTu 0e3 (U3nUecKoit
MEePEeKOMMYTAIIMKM CBsI3€i, YTO ObIBa€T HEOOXOJMMO B pPa3jMYHBIX Clydyasx - IpHU
OalaHCUPOBKE 3arpy3Kd CETrMEHTOB, NpU A00ABICHUM HOBBIX IOJIb30BATENCH, MpPH
nepexo/ie MOoJb30BaTeNIe U3 OJHOW paboueil TPYMIIbI B IPYTYIO WM K€ MPHU Tepee3ie
M10JIB30BATENS U3 OJJHOTO ITOMEILEHUS B APYTOE.

* Cmexogblii KOHYeHmpamop - OH Kak W KOHIIEHTPaTop € (PUKCHPOBAHHBIM
YHCJIOM IOPTOB BBIMOJHEH B BHJE OTIEIBHOIO Kopmyca 0e3 BO3MOXKHOCTH 3aMEHbI
OTJIENbHBIX €T0 MOAYJEH, HO UMEET CIeUalbHbIe MOPTHl U Kabenu g 00beaNHEHUS
HECKOJIbKUX TaKUX KOPIYCOB B €OUHblll NOSMopumesb, KOTOPHIA 00ecreuynBaeT 00IIyto
CUHXPOHM3AIMI0 BCEX CBOMX IOPTOB M IOATOMY C TOYKM 3pEHHs IpaBwiia 4-x
MOBTOPUTEJICH CUMTAETCS OHUM MOBTOpUTENEM. YNCIIO 0ObEANHIAEMBIX B CTEK



KOPITYCOB MOJKET OBITh J0CTaTo4HO OoibimuM (00brgHO 10 8). CTeKOoBbIC
KOHIIGHTPATOPbl MOTYT TOJIEPKUBATh PazIHuHbIe (PU3MUYECKHE CPENIbl Nepeaadn, YyTo
JIeNIaeT UX MOYTH TAKMMH K€ TMOKHMMHU, KaK ¥ MOJyJIbHOE KOHLIEHTPATOPhl, HO IIPU 3TOM
CTOMMOCTh €r0 B pacueTe Ha OJWH MOPT Moiydaercs oObidHO HukKe. CTEKOBbIC
KOHIIGHTPAaTOpbl ~Yalle IMOJJAEPKUBAIOT TOJBKO OJWH CEIrMEHT (OJHY IIHUHY
O00BbEIMHEHNSI ~ KOPIYCOB), XOTSI HMMEIOTCS W MHOTOCETMEHTHBIE  CTEKOBBIC
KOHIIEHTPATOPBI.

CrexoBble  KOHLIEHTPATOPHI,  BBIIYCKAaeMble  OJHHUM  IPOU3BOAMUTEIIEM,
BBIIOJIHAIOTCS B €IMHOM KOHCTPYKTMBHOM CTaHAapTe, 4YTO IO3BOJSET JIErKO
yCTAaHABJIMBATh UX JPYr Ha Jpyra, oOpasys €JUHOE HACTOJIBHOE YCTPOWCTBO, WIIH
IIOMEIIATh UX B OOILYIO0 CTOMKY.

Jls11 HECKONBKUX YCTPOMCTB, OOBEAMHEHHBIX B CTEKOBBIX MOBTOPHTENb, MOXKHO
UCIOJIb30BaTh €AMHBIM MOAYJb YIpaBieHUs (KOTOpbI BCTaBIsETCS B OAMH U3
KOpPITYyCOB CTE€Ka KakK JONOJHHUTENBbHBIA MONYJb), a TaKke OO H30bITOYHBIN
UCTOYHUK ITUTAHUS, YTO YMEHBILIAET OOIIYI0 CTOUMOCTh CTEKA.

s co3nanus LEHTPOB 00pabOTKU MAKETOB, PEAIU3YIOLIUX HE TOJIBKO (PYHKLIHMU
HoBTOpUTENIeH, HO M (YHKIMM MOCTOB, KOMMYTaTOpOB U MapLIpyTHU3aTOPOB,
HEKOTOPBIE IPOM3BOIUTENN 000PYIOBAaHHS BBIITYCKAIOT TAaKUE YCTPOWCTBA B CTEKOBOM
UCIIOJIHEHUHM, TO €CTh B KOPIyCax KOHCTPYKTUBHO COBMECTHUMBIX C KOpILyCamMu
CTEKOBBIX TIOBTOPUTENEH, UTO IMO3BOJISIET YAOOHO CTPOUTH EAUHYIO CTOMKY yIIpaBJICHUS,
a TaKXKe HCIOJb30BaTh OOIIMN pe3epBHbI HCTOYHMK MNUTaHUA. DyHKIMOHAIBHO
YCTaHOBKA B OOIIMK CTEK KOMMYTaTOPOB M MapUIPyTH3aTOPOB OOBIYHO HE WM3MEHSET
COBMECTHOM pabOThl TUX YCTPOMUCTB (B OTJIMYHME OT MOBTOPUTENEH, KOTOphIe 00pa3yroT
€IMHBI TOBTOPUTENb, a HE HECKOJBKO HE3aBHCHUMBIX). VICKIIOUeHHEeM sIBISEeTCS
crekoBbiii Mapripytuzatop ASN kommanuun Bay Networks, kopmyca kotoporo
00pa3yroT OO MapIIPyTHU3ATOP.

* MooynvHo-cmekogvie KoHyeHmpamopsl TPEICTABISAIOT €000 MOJYJIbHbIE
KOHIICHTPATOPBI, OOBEIMHEHHBIC CIEIUAIBHBIMUA CBS3IMH B cTek. Kak mpasuio,
KOpITyca TAKUX KOHIIEHTPATOPOB PACCUMTAHBI HA HEOOIBIIOE KOINYECTBO Moayeit (1 -
3). DTH KOHIIEHTPATOPhI COYETAIOT JOCTOMHCTBA 00OMX THIIOB KOHIIEHTPATOPOB.

B 3aBucumocTH oT 001aCTH IPUMEHEHUSI KOHLIEHTPATOPbI JIEJIATCS Ha TPU Kiacca:

* KOHIIEHTPATOPbI padoyuXx rpymi,

* KOHIIEHTPATOPhI OT/IEJIOB,

* KOPIIOPAaTUBHBIE KOHIIEHTPATOPHI.

KoHuenTpatopsl pabouux rpynn OOBIYHO MPEACTaBIAIOT COOOW YCTpoicTBa C
(UKCHPOBAaHHBIM KOJIHYECTBOM MOPTOB (8 - 12), opueHTHpOBaHHBIC Ha MOIICPKKY
OJTHOTO THUMa Kabenas W o0Jiafaolue MUHUMAJIbHBIM Ha0OpPOM JIOTIOJIHUTENbHBIX
¢byHkuii. Bce n3MeHeHus: Mo MepeHocy KOMIBbIOTEPOB M3 OJHOW paboueil rpynmsl B
JIPYryl0 TpU HUCHOJb30BAHUU ATUX KOHILIEHTPATOPOB OCYIIECTBIAIOTCA 3a CUeT
(GU3NIECKOil MepeKOMMYTaIH KaOellel B KPOCCOBBIX CEKIMSX M Ha TIAHEISIX TaKhX
KOMMYTaTopoB. lleHTpanu3zoBaHHOe HaAOIIOACHHWE M YHpPaBICHHE 3aTPYIHEHO, €CIU
KOHIIEHTPATOp He mojyiepkuBaet mpotokosr SNMP.

KopropaTuBHbIe KOHIIEHTPATOPHl 3aHUMAIOT IPYTYIO KpalHIOIO MO3UILHUIO - 3TO
MOJTyJTbHBIE KOHIICHTPATOPhl C MaKCHMAJIbHBIM HaOOpOM JIOTIOJTHHUTENBHBIX (DYHKITHIA.
Takue KOHIIEHTPATOPbl UMEIOT MOAYIIH JUIs MOJAEP>KKH BCEX OCHOBHBIX THUITOB Kabesen
U Pa3beMOB W TIO3BOJIIIOT B OJHOM KOPITYCE€ OCYIIECTBUTH OOBETUHEHHE OOJIBIIOTO
KOJINYeCcTBAa (PU3NYECKUX CETMEHTOB - MAaKCHMAJbHOE KOJHYECTBO MOPTOB MOKET
noxoauts 10 200 - 400 B ogHOM KOpITyCE.

B KopmopaTHBHBIX KOHIIEHTpaTopax OOBIYHO HMMEETCS 10  HECKOJbKY
U30JIMPOBAaHHBIX BHYTPSHHUX IIUH JJIs1 BCEX OCHOBHBIX MPOTOKOJIOB - Ethernet) Token



Ring, FDDI, Fast Ethernet.

KopriopaTuBHbIe KOHIIEHTPATOPHI MPUMEHSIOTCA KaK THOKHE MPOrpaMMHUpPyeMble
OEHTPEI KOMMYTAllMK, C IIOMOINBKO KOTOPBIX MOXHO HEHTpaJIW30BaHHO CO31aBaTb
pabouue TpyNmbl, MOPUKPEIUICHHbIE K OJHOMY U3 BHYTPEHHHX CETMEHTOB
KOHICHTpATOpPA. B OTJINYHEC oT pacnpeaciCHHbIX u IIJI0XO YIpaBJIAEMBIX
KOHIIEHTPATOPOB PabOYUX TPYIII, KOPIOPATUBHBIN KOHIICHTPATOP MO3BOJISIET 3aMCHHUTH
(GUBUYECKYI0 TIEPEKOMMYTAIUI0 KOMITBIOTEPOB B KPOCCOBBIX IKadax MmporpaMMHOMN
KOMMYTaHHeﬁ, qTo 0C06€HHO Ba>XHO B 6OJILIHI/IX opranu3anusx, rac Takue N3MCHCHUA
MMPOUCXOJAT AOCTATOYHO YaCTO. JlerkocThb IepeHOCca CTaHI_[I/Iﬁ U3 OJHOI'0 CErMEHTAa B
prTOﬁ IMO3BOJICT HAXOAUTH SKCICPUMCHTAJIIBHBIM ITYTEM PallMOHAJILHOC p336I/IeHI/I€
CE€TU HAa CCIMECHTHI.

B kopmnopaTuBHBINA KOHIEHTPATOp MOTYT MOAXOIUTH KaOEJIbHBIC CBSI3U KaK OT
KOHIOCHTPATOPOB 0oJjiee HHU3KOTO YPOBHA HEpApPXHHU, TaK U OT OTHCIbHBIX pa6oq1/1x

CTaHIIMM WM cepBepoB. Hanuume OAHOro yCTpOWCTBA - HMHTEIUIEKTYaJIbHOTO
KOMMYTallMOHHOTO IIEHTpa - TIO3BOJIIET BapbUpPOBAaTh CTENEeHb (HU3HUECKOM
pacrpeneeHHOCTH CHCTEMBbI, YCHIIMBAsI €€ IEHTPATU3AIHNI0, YTO MOXKET OOJeTYHThH ee
o0ciyX1BaHHE.

KOHIIGHTpaTOpLI OTACJIOB 3aHUMAIOT IMPOMCIKYTOYHOC ITOJIOKCHHC. 3I[CCI) qacTo
Haxo4dAT MPUMCEHCHUEC CTCKOBBIC U MOAYJIbHO-CTCKOBbLIC KOHIICHTPATOPHI.

16.3.3. Ilpumenenue Mocmoe u KOMMymamopoa.

MoOCTBI U KOMMYTATOPBI IO3BOJISIIOT YIYYIIUTh BPEMsl PEakKIMH CETH B TeEX
Clly4asix, KOrja UMEIOTCS SIPKO BBIpaKEHHbIE 00JIAaCTH JIOKAIM3alMu Tpaduka, TO eCTh
UHTEHCUBHOCTH Tpauka M1y KOMIBIOTEPAMHU OJTHOTO ITOJMHOXKECTBA KOMITBIOTEPOB
CeTM HAMHOTO BBIIIE HHTEHCUBHOCTH TpauKa MEXKIy O3TUM IOJMHOKECTBOM H
JIPYrUMH KOMIIBIOTEpAMH CeTH. B Takux ciydasx o0JacTH JIOKaTU3aluu Tpaduka
MMEET CMBICIT BBITIOJIHATH B BHJIE CETMEHTOB C pa3zessieMoll Cpeioi mepeaayn JaHHBIX,
a CerMEHTBI COSIMHATh MOCTAMH M KOMMYTaTOPaMH.

Ecnm ke sipko BBIp@XEHHBIX 00JacTell JOKanu3auu Tpaduka B CETH HET, TO
NPUMEHEHHE MOCTOB MJIM KOMMYTAaTOPOB MOXET M YXY/ALIMTh BPeMsl PEaKIlMH, TaK KaK
3TH YCTPOMCTBA OOBIYHO TEPENAIOT KaJIpbl JaHHBIX MEXIY CerMEHTaMH C HEKOTOPOii
3aJIep)KKOM M TpPU BBICOKO HWHTEHCHBHOM TpaUKe MOTYT HE CIPAaBISITBCS C
MEKCETMEHTHBIMH TIepellayaMH M TPOCTO TEPATh MaKeThl H3-3a TEPETOTHEHUS
BHYTpeHHeETO0 Oydepa.

[TosTOMy pUMEHEHHE MOCTOB M KOMMYTAaTOpOB TPeOYeT THIATENLHOTO aHaIn3a
Tpadka B CETH M COMOCTABJICHHS HWHTEHCUBHOCTH MEXKCETMEHTHOrO Tpaduka ¢
BO3MOXKHOCTSIMH TIPUMEHSIEMOTO YCTPOMCTBA ISl CBSI3H CETMEHTOB.

[To cBOeMy MPHHIKITY JCHCTBHS MOCTBI ITOJIPA3ICISIOTCS Ha JBa THIIA.

MoCTBI TIEpBOTO THIA BBINOJNHSIIOT TaK HAa3bIBAEMYI0 MAapIIPYTH3AIUI0 OT
ucrounuka (Source Routing), meron, pa3spadoranublii hupmoii IBM mnst cBomx ceteid.
DTOT MeTon TpedyeT, 4ToOBI y3en-OTIpaBUTEIb MAKeTa pa3Melan B HeM HH(POPMAIHIO
0 ero Mapuipyte. J[pyruMu cjoBaMH, Kakasi CTaHIHS JOJKHA BBITIOIHATH (DYHKIIUH 110
MapIIpyTH3alIH aKETOB.

Btopoil THII MOCTOB OCYIIECTBIIET MPO3PAYHYIO JUIsi KOHEYHBIX CTAaHIHMU
nepenauy naketon (Transparent Bridges).

Ilpo3paunsvie mocmol SBISIOTCS HanboJiee PaclpoOCTPAHEHHBIM THIIOM MOCTOB.
Jlns mpo3pavyHbIX MOCTOB CeTh mpencTasisiercss Habopamu MAC-aapecoB ycTpoOCTB,
NpUYeM KaXblii HaOOp CBSI3aH C ONMPEICICHHBIM MOPTOM MOCTa. OHH HCIONB3YIOT 3TH
azipeca Juisl IPUHATHUS PELICHUS BO BpeMs 00paOOTKH MPUXOASIINX Ha MOPTHI MAKETOB.



MocThl HEe UMEIOT JocTyna K MHpopManuu o0 axpecax ceTel, OTHOCSIIEHCS K
Oosee BBICOKOMY YpOBHIO. [l0o3TOMYy OHM OrpaHHWYeHbl B MNPHUHATUU pPELIEHUH O
BO3MOXHBIX ITyTAX WM MapLIPyTax MepeMelIeHUs TaKeTOB MO CEeTH.

Jis Toro, utoObl MHAKeThl HE MEpPEeMEUIAUCh 10 3aMKHYTBIM KOHTYpaM,
OOJIBIIIMHCTBO MOCTOB MOJICPXKHBAIOT aaroputM Spanning Tree, obecredynBarommit
IOCTPOCHHE HA OCHOBE BCEIO0 MHOXKECTBA JIMHWH CBA3M JIPEBOBUAHOI CTPYKTYpBHI, B
KOTOPOH CBSI3M, OOpa3yloliue JepeBO, SBISIOTCS OCHOBHBIMH, a OCTajJbHbBIC -
PE3EPBHBIMHU.

BenenctBue (yHKIMOHANBHONW OTPaHMYEHHOCTH MOCTBI YCTPOEHBI JOCTaTOYHO
IPOCTO W HPEICTaBISAIOT COOOM yn0o0HOE M HEAOPOroe CpPeACTBO A HMOCTPOCHMS
UHTEPCETH.

Kommyraroper  (Switches)  jokanbHBIX — ceTell  SIBIAIOTCA B CYIIHOCTH
BBICOKOCKOPOCTHBIMH MOCTaMHU. T0 €cTh, (DYHKIIMOHAIBHO - 3TO MOCTHI, a pa3jinyue
MEXJy TpPaJWLUOHHBIMH MOCTaMH U KOMMYTAaTOpaMH COCTOUT B MCIIOJIb30BaHUU
Pa3IMYHBIX BHYTPEHHHX CXEM pealHn3aluyd MEXaHU3Ma NEepEMEIICHHS MMaKeTOB MEXIY
HOpTaMH, a TaKXKe HHOIJA M PA3JIUYHBIX CXEM paclpoCTpaHEHHs KaJpoB C
HeusBecTHbIM MocTy MAC-aapecom Ha3HaueHUS.

MocTbl pereHepupyroT MaKeThl, KOTOpble OHHM IEepelaloT ¢ OJHOIro IMopTa Ha
npyroii (omeparms forwarding). OaHuM W3 TPEMMYIIECTB HCIOJNB30BaHUS MOCTOB
SBJISICTCSA YBEIMUYEHHE PACCTOSHUS, MOKPHIBAEMOI0 MHTEPCEThIO, TAK KaK KOJINYECTBO
nepeceKaeMbIX MOCTOB HE OKa3bIBACT BIHMSIHHUS Ha KAYECTBO CUTHAJIA,

[Ipu yBenuuyeHMM pAcCTOSHUS YBEIUYMBAIOTCS 3a/€P’KKU Iepelayd IaKeToB,
KpOME TOT0, MOCT CaM BHOCHUT JOIOJIHUTENbHYIO 3aJiepkKy. CyMMapHast 3aiepKKa He
JIOJDKHA IPEBbIIATh OTPAHUYEHUN, TPUCYLIUX HUCHOJIb3YEMbIM CETEBBIM IPOTOKOJIAM.
Hanpumep, MakcuManbHO JoImycTuMas 3ajepxka Uit nepeaadn mnakera |IPX oObraHo
cocrapmusieT 1,5 cekynapl, a st nakera IP - 2 munytsl, g obecnieuenus: npuemieMoit
POM3BOIUTEIIFHOCTH MaKCUMaJIbHAasl 3a7ep)KKa JOJDKHA HAXOIUThes B mpenenax ot 30
muuticekyHn mo 1,5 cekynna. B cersx Ethernet (10 M6/cek) 310 o03Hauaer, 4ToO
MPAKTUYECKH BO BCEX CIIydasX C IMOMOIIBI0O MOCTOB MOTYT OBITH IOCJIEI0BATEIBHO
COEJMHEHBl TOJBKO /7 JIOKaNbHBIX cerMeHToB. OObIUHO 3Ta mpolieMa peraeTcs
napajuieIbHbIM TI0JICOSIMHEHNEM BCEX CETMEHTOB K MaruCTpaJbHOMY CETMEHTY.

['opazno cioxHee MpoOIeMbl, CBSI3aHHBIE C 3a/I€P’KKaMU, PEIIatoTCs TOT/1a, KOraa
MOCT MCIIOJIb3YETCs JUIs IOJICOETUHEHUS yIAIEHHOM ceTH, B 3ToM ciiydae BEposSTHOCTD
TOTO, YTO BpeMs 33JEp>KKH, BBI3BAHHOE HCIIOJIb30BAaHHMEM OUY€Hb MPOTSIKEHHBIX Cpel
nepeaayn JaHHbBIX, PEBBICUT JOMYCTUMYIO BEJTHUNHY, CTAHOBHUTCSI OYEHD BBHICOKOM.

[TockonbKy MOCTBI OIIEPUPYIOT C JaHHBIMH KaHaJIbHOTO ypoBHA Mojenu OSl, onn
"Bugat" Tonbko MAC-agpeca ycTpolcTB. XOTSI CETEBble MakKeTbl U COJAEpXKaT
BBICOKOYPOBHEBYIO MH(pOpMaILHI0 00 UCIOIB3YIOUIMXCS MPOTOKOJIaX M COCTUHEHHUSX,
sta "MapmpytHasa' wHbOpMaIUs HEBUIWMA JUISI MOCTOB. Takum 00pa3oMm, MOCTHI
SIBJISTIOTCSI COBEPIIIEHHO MPO3pauyHbIMU JIJIsl IPOTOKOJIOB, HAYMHAS C CETEBOTO U BBILIIE.

OTa Mpo3pavyHOCTh TO3BOJIIET MOCTaM IepellaBaTh IMAKeThl Pa3IUYHbBIX
IPOTOKOJIOB BBICOKOT'O YPOBHS, HUKOUM 00pa3oM He BIIUSSA HA UX COJIEPKUMOE.

Ilpo3paunsie mocmel UMEIOT JENI0 KaK C aIpeCOM HMCTOYHHUKA, TaK U C aJpecoM
Ha3zHaueHUs. MOCT MCIIONB3YET aJpec UCTOUHUKA JUIS IIOCTPOEHUS CBOEH 0a3bl TaHHBIX
aJIpecoB YCTPOMCTB, Ha3bIBAEMOM TaKXke Tabiuilel aapecoB ycTpoicTB. B aToit Tabmune
yCTaHABJIMBACTCS MPUHAIICKHOCTh aJpeca Yy3jida KakoMmy-InOo mopTy Mocrta. Bcee
orepainuy, KOTOpble BBIMOJIHSIET MOCT, CBA3aHbI ¢ ATOW 0a3oil maHHbIX. Ha pucyHnke
16.15 nmnoka3aH (¢parMeHT CeTH, CoOJepKallui  JBYXIOPTOBBIM  MOCT, U
COOTBETCTBYIOIIAs 3TOMY (pparMeHTy 4acTh TaOJIMIIBI aApecoB yCTpoHcTB. Bee mopThl
MOCTa paboTalOT B Tak Ha3biBaeMoOM "Hepaz0opurBoM' (PromisCUOUS) pexkuMe 3axBara
MaKeTOB, TO €CTh BCE MOCTYIAOIINE HA MOPT MaKeThl OyPepU3yroTCs.



Korna moct monyyaeT maker OT Kakoro-imbo CBOEro MopTa, TO OH (mocie
Oydepuzaiun) CpaBHHBACT aJpec MUCTOYHHWKA C dJIEMEHTaMU 0asbl JaHHBIX aJPECOB.
Ecnu anmpec orcyrcrByer B 6aze, To OoH JnobOaBisercs B Hee. Ecnu 3TOT aapec yxe
uMeercs B 06a3e, TO BO3MOXKHO JIBa BapuaHTa - JIMOO aJpec MpHUILET C TOTO ke MopTa,
KOTOpBIN yKa3zaH B Tabiuile, 1100 OH HpHUIIeN ¢ Apyroro mnopra. B mocienneMm ciydae
CTpOKa TabJMIIBI, COOTBETCTBYIOIIAs 00pabaTeiBaeMOMy ajpecy, OOHOBISIETCS - HOMEP
nopTa 3aMEeHsIeTCS Ha HOBOE 3HAueHHE (OYEBUAHO, CTAHLHIO C JaHHBIM aJpPECcoM
MEPEMECTHIIH B IPYTOM CErMEHT CETH).

Takum crmocobom MocT "u3ydaeT" aapeca YCTPOMCTB CETH M UX NMPUHAIIC)KHOCTh
MOpTaM U COOTBETCTBYIOIINM CETMEHTaM ceTu. M3-3a ciocOOHOCTH MOCTa K 00YYCHHIO
K CeTH MOTyT J00aBisATbCS  HOBbIE  ycTpoiicTBa 0e3  HEeoOXOAMMOCTH
PEKOH(PUTYPUPOBAHHSI MOCTa. AJIMUHUCTPATOP MOXKET OOBSBUTHL YacTh apecoB
CTaTMYECKUMU U HE YYAaCTBYIOUIMMH B Ipolecce oOydeHus (IIpU 3TOM OH HX JOJIKEH
3a7aTh caM). B ciyuyae ctaTMueckoro ajpeca Mpuxoj IakeTa ¢ JaHHBIM aJpecoM U
3HaYEHHEM IOPTa, HE COBIMAJAIOIINM C XpaHAIIUMCS B 0a3e, OyIeT MpOUTHOPUPOBAH U
0a3a He OOHOBUTCH.
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Puc. 16.15. Mocm kax KOMMYHUKAYUOHHOE YCMPOUCMBO KAHANbHO20 YPOBHS

Kaxaplit pa3 npu noayueHHH MakeTa MOCT CPaBHHUBACT aJpeC Ha3HAYEHHS MaKeTa
C azpecamu, XpaHAIIUMHUCS B ero 0aze. Ecin agpec Ha3HAUCHHMS IPHHAIUICKUT TOMY JKe
CeTMEHTY, YTO M ajpec UCTouHUKa, To MocT "¢pumbrpyer" (Filter) maker, To ecth
yIajasieT ero u3 cBoero Oydepa W HHKyJa He IeperaeT. JrTa oleparus HOMOraer
NPEIOXPAaHUTh CETh OT 3aCOPEHUS HEHY)KHBIM TPa(pHUKOM.

Ecnu ampec Ha3HaueHHs MPHUCYTCTBYET B 0a3e MaHHBIX M MPUHAUICKUT JIPYrOMY
CETMEHTY II0 CPaBHEHHIO C aJ[peCOM HMCTOYHHKA, TO MOCT ONPEICNIeT, KaKOW M3 ero
MIOPTOB CBSI3aH C 3TUM aapecoM u "mpojasuraer” (forward) maker Ha COOTBETCTBYIOIIHUIA
HOPT.



Ecnmu ke agpec Ha3HayeHHWs OTCYTCTBYeT B 0a3e WJIM JK€  3TO
HIMPOKOBEIIATESIBHBIN aJpec, TO MOCT MepelacT MaKeT Ha BCE MOPTHI, 38 UCKIIIOUYCHHUE
TOTO MOpTa, OTKYyaa OH npuiiesn. Takoit mpoiecc HasbiBaeTes "3aToruienuem" (flooding)
ceTd. 3aTOIJICHHE rapaHTUPYET, YTO TMaKeT OyIeT MOMEIIeH Ha BCE CErMEHTHI CETH H,
CIIE/IOBATEINILHO, IOCTABIICH a/IpecaTy WM aJipecaTaM.

MocTsl, paboTaromire 1o nporokory Source Routing.

MocCTBI 3TOrO THIIA MPUMEHSIOTCS s coeauHenus koiuer, Token Ring u FDDI,
XOTS IS OTHX K€ TIeJied MOTYT UCIOJb30BaThCS W MPO3PayHbIe MOCTHI.
Mappyrtuzamus ot ucrounuka (Source Routing, SR) ocHoBaHa Ha TOM, Y4TO CTaHIIUSA-
OTIPABUTENIh TIOMEIIAET B TIOCHUIAEMBIM B JAPYroe KOJBIO KaJp BCIO aJIPECHYIO
MH(GOPMALIMIO O MPOMEKYTOYHBIX MOCTAaX U KOJIbLAX, KOTOPbIE TOJIKEH MPOUTH Kap
nepe]; TeM, Kak MOMacTh B KOJIBIIO, K KOTOPOMY MOAKITIOYCHA CTAaHITUSA-TIOTy4aTeb.

XoTs B 3TOM cmoco0e MOBCEMECTHO HCIONb3yeTCs TEPMUH MapIIpyTHU3aIHs,
HACTOSIICH MapIIpyTU3alliy B TPAJAUIIMOHHOM IMOHUMAHHWH 3TOTO TEPMHUHA 3]1eCh HET,
TaK KaK MOCTBI M CTAHILIUU MO-TIPEKHEMY HCIOJIB3YIOT NI Mepenay KaapoB JaHHBIX
Toiibko wmHpopMario MAC-ypoBHS, W 3arojJOBKH CETEBOTO YPOBHS JUISI MOCTOB
JAHHOTO THUIIA 0 MPEKHEMY OCTAIOTCSI HEPa3IMUYUMOM YacThIO MOJIA JaHHBIX Kajpa.

OpnHako, HEKOTOPBIC MPHEMBI, XapaKTepHBIC I MapIIpyTHU3aldXd TaKEeTOB Ha
CETEeBOM YpOBHE, aJlFOPUTM MapIIPyTU3alMU OT MCTOYHHMKA HCIONb3yeT. Ha pucynke
16.16 mpuBeneH ¢parMeHT CETH, COCTOsIIEH M3 HECKoJbKuX Kouser; Token Ring,
COETMHEHHBIX MOCTaMH, PabOTAOIIUMHU MO AITOPUTMY MApUIPYTHU3ALUU OT UCTOYHHUKA
(6ymem wux wHa3eBaTh SR-moctamm). IlogoOHO cerssM u MapmipyTU3aTopam B
QIropuTMax MapUIpyTH3allMd Ha CETEeBOM YPOBHE, KOJbI[a M MOCTHI HMEIOT
uneHTudukaTopsl. OHAKO MOCTHI TIO-TIPSKHEMY HE CTPOST BCEH KapThl CBSA3EH KOJICIl B
CeTH, KakK 3TO JeNand Obl MapuIpyTHU3aToOpbl. B oTiMuue OT MapuipyTH3aTOPOB OHH
MOJIB3YIOTCS TIPU TIPUHATUU PEIICHUN HHPOPMAIINEH, HMEIOMIENHCs B COOTBETCTBYIOIINX
MOJISAX Kajpa.

Ring A
Mocr 1| nepedarom  — Moct 2
single-route
broadcast
Ring B Mocr 3 |

He nepedaém
single-route broadcast

Puc. 16.16. Mocmur muna Source Routing

[Tpy moxydeHuM Kaxkaoro mnakera SR-MOCTY HY)XHO TOJIBKO HMPOCMOTPETh IOJie
MapLIpyTHOW MH(OpPMALUKM Ha MpPEeIMET HaJu4us B HEM CBOEro uAeHTH(uKatopa, 1
€CIIM OH TaM NPHUCYTCTBYET M COMPOBOXKAACTCS HICHTH(PHUKATOPOM KOJbIlA, KOTOPOE
MOAKJIIOYEHO K JAHHOMY MOCTY, TO MOCT IE€peAaeT NOCTYNMBIINNA KaJp HA YKa3aHHOE
KOJIBbLIO. B mpoTHBHOM cilydae Kajp Ha Apyroe KOJIbLO He nepenaercs. B mobom ciydae



KaJp BO3BpAILAeTCA M0 MCXOJHOMY KOJIBILy CTAHIIMH-OTIIPABUTEIIO M, €CIH OH OBLI
nepead Ha apyroe Kojbllo, To out A (aapec pacno3Han) u 6ut C (Kaap CKOMMPOBaH)
HOJIS CTaTyca KaJpa yCTaHABIMBAIOTCS B 1, 4TOOBI yKa3aTh CTAHIIUU-OTIIPABUTEIIO, YTO
KaJip ObLI MOJyYeH CTaHIIMEH Ha3HaYeHUS (B ITaHHOM clly4yae IepeaH MOCTOM B JIpyroe
KOJIBLIO).

Tak kak mapripyTHas HHpOpMaIUs B KaJape HyXHa HE BCErjaa, a TOJbKO s
nepeaayr Kajapa MEXAy CTaHIMAMH, MOJIKIIOYEHHBIMH K Pa3sHbIM KOJbLaM, TO OWUT
UHIUBHIyaIbHOTO/TpymoBoro aapeca (I/0O) B axpece HCTOYHUKA UCIONB3YETCS HE T10
OpsSMOMY HA3HAYEHHUIO (aJpec MCTOYHMKA BCET/Ia MHIMBUAYAIbHBIN), a A yKa3aHUs
MPUCYTCTBUS WJIM OTCYTCTBHS B KaJipe MapuIpyTHOU HH(GOpMaLIUU.

Jns paGoThl anropuT™Ma MapIIpyTH3AIMM OT HCTOYHHMKA HCIOJB3YIOTCS [BA
JOTIONTHUTEIBHBIX THUIA Kaapa - OJHOMApPUIPYTHBINH IIMPOKOBEIIATENbHBIN Kaap-
UccIe10BaTe b (singl-route broadcast frame) u MHOTOMAapIIPYTHBIN
HIMPOKOBEIIATEIbHBIN Kaap-uccieaobarens (all-route broadcast frame).

Kanp mepBoro tuma oTmpaBisieTcss CTaHIIUEH, KOT/Ia OHA HE 3HAET MapuIpyT JI0
CTaHIIMM Ha3HAUYeHUS. B HeM cTaHIUs yCTaHABIMBAET MOJI€ MapUIPYTHOW HHPOPMAIIH
Hy’neBod umHbBL. Kak u mpo3paunbie MOCTB, SR-MOCTBI paboTalOT B pexUME
"Hepa3bopunBoro" 3axpara, Oydepusys U aHATU3UPYS BCE KAAPHI.

[lpy  momyyeHMH  OAHOMApHIPYTHOTO  IIMPOKOBEUIATEIBHOTO  Kajapa-
uccienoparens, SR-mocr nepenaeT ero B UCXOJAHOM BHJIE HA BCE MOPTHI, BXOJSIINE B
KOH(HUTYpaInio MOKPBIBAIOUIETO IepeBa. SR-MOCTHI ONpeneNnsioT ee MPUMEPHO TaK XKe,
Kak W MOCTBI, MOJJICPXKHUBAIOIIKAE anroput™M Spanning Tree. HeobxoaumMocTh B
KOH(urypanun 0e3 meTenb IS KaIpoB-HCCienIoBaTeield epBoro THIIA BBI3BaHA TEM,
YTO TaKUM CIIOCOOOM MPETOTBPAIIAETCS BO3MOXKHOCTH OECKOHEUHOIO 3aI[MKIMBAHUS
nakeToB. TOMONOrus MOKPBIBAIOIIETO AepeBa B alroputMe SR UCTIONB3yeTcs TOIBKO
JUTSL KIpOB 3TOTO THIIA.

B KoHIIE KOHIIOB KaJp-MCCIEeI0BATEb, PACIPOCTPAHSACH 1O CETH, TOXOIHUT 0
CTaHIIMM Ha3Ha4YeHHs. B OTBeT CTaHIMs Ha3HAYEHUS OTHPABISET MHOTOMAapIIPYTHBII
MIMPOKOBEIIATENbHBIA KaJIp-UCCIIEA0BATENh CTAHIIMHU-OTIIPABUTENI0. B oTimume oT
OJTHOMApILIPYTHOTO KaJpa, 3TOT KaJp NepeaaeTcsi MOCTaMH Ha BCE MOPTHI, a HE TOJBKO
Ha BXOJMIIME B aKTUBHYIO KOoH(urypammioo. llpm mpueme Takoro kaapa, KaxIbIid
MPOMEXKYTOUHBI MOCT J00aBiseT B T0JIe MapHIpyTHONH HWHGOpPMAIUU HOBBIT
onucareiab Mapuipyra (CBo MACHTUPUKATOP U UICHTHU(PHUKATOP CETMEHTa, ¢ KOTOPOTo
MONlyueH Kajap), HapaluBaeT [UIMHY TMOJs  MapmipyTHOW  uHboOpManud |
HMIMPOKOBEIIATENIEHO €r0 PacpOCTPAHSET.

CraHIMS-UCTOYHMK TOJTy4aeT B OOILIEM Cllydyae HECKOJbKO KaJpOB-OTBETOB,
OPOIIEAIINX MO BCEM BO3MOXXHBIM MapuIpyTaM COCTAaBHOW CETH, W BBIOWpAeT
HaWTy4IIni MappyT (0ObIYHO MO YHCITY IIepeceueHii MOCTOB).

3atrem wmapmpyTtHas uHOOpMAIMsA TMOMENIaeTcss B TaOMUIly MaplIIpyTH3aLUN
CTaHIIMM M WCTOJB3yeTCA ISl OTIPaBKU KAJAPOB JAHHBIX CTAHIIMM HAa3HAYEHUS IO
HAMTy4IIeMy MapIipyTy.

Tak Kak  MHOTOMApIIPYTHBIE  Kaapbl-MCCIEAOBAaTEeIN  HE  yYUTHIBAIOT
KOH(HUTYpaIHi0 TOKPHIBAIOIIETO JAepeBa, TO JJS TPEIOTBPAICHHS 3allUKIMBAHUS
MOCTBI 00pabaThIBalOT MX cieayromuM obpasom. [lepen mepenaueil kajnpa Ha Kakoit-
m100 CErMEHT MOCT TpPOBEpSET, HET JH HISHTH(HKATOpa ITOTO CETMEHTa B CITUCKE
MapuIpyToB kaapa. Eciu Takoil cerMeHT yke ObLI MPOoWIeH KaapoM, TO KaJp B TaHHBIHA
CETMEHT He HaIlPaBIISETCS.

MocTsl ¢ MapuIpyTH3anuei 0T MICTOYHHKA UMEIOT 110 OTHOLIEHUIO K IPO3PaYHbIM
MOCTaM M MPEUMYIIECTBa, U HEJOCTaTKU (Tabmuna 16.2).

Hanuure aByx BO3MOKHBIX aITOPUTMOB paOOTHI MOCTOB - OT UICTOYHHKA U B



Tabauya 16.2

IIpenmyiecrBa Henocrarku

bouiiee pauronanbHblie MapUIPYThI Bosiee noporue cereBbie aganTepsl -
MIPUHUMAIOT Y4aCTHE B

[Ipo1iie u gemieBse - HE HY>)KHO CTPOUTD Cetb He Mpo3payvHa - KOJIbIA UMEIOT

TaOIMITBl PUIBTpAITUN HOMEpA

Bonee BbIcOKasi CKOPOCTD - HE HYKHO YBenuuuBaercs Tpaduk 3a cuer

IpocMaTpUBaTh TaOIUIBI PUITBTPALIUN LIMPOKOBEIIATENbHBIX TAKETOB

MpO3pPauHOM  PEXKHUME - CO3/aeT TPYAHOCTH JUII  TOCTPOCHHUS  CIIOKHBIX

MHOTOIIPOTOKOJIBHBIX ceTeil ¢ cermenTamu To0Ken Ring. Mocthl, paboTaromme OT
WCTOYHUKA, HE MOTYT TOAJCPKHBATh CETMEHTHI, pPacCYMTaHHBbIC Ha paboTy B
IPO3PAYHOM PEKHUME, U HA0OOPOT.

Jlo HelaBHEro BPEMEHH OpraHHU3alliK PELIaid ATy MPoOIeMy IBYMs CIIOCOOAMH.
OmuH crnoco® 3aKioyYaicss B HCIOJNB30BaHMHM BO BCEX CErMEHTaX JHOO TOJIBKO
MapIIpyTH3AIHKA OT UCTOYHHKA, JINOO TOJIBKO MPO3PAyHbIX MOCTOB. [Ipyrum crocobom
ObUTa  yCTAaHOBKA  JOMOJHUTENBHBIX  YCTPOWCTB  00pa3oBaHHs  HHTEPCETH -
Mapiipytu3aropoB. O6a pelieHns: CTOUIIH T0pOro U TPeOOBaIN 3HAYNTEIbHBIX YCUIIUI
JUTSL peasn3alinH.

Ceromust mMmeercsi Tperbe pemieHne. OHO OCHOBaHO Ha HOBOM CTaHAapTe,
KOTOPBIH MMO3BOJISIET OOBEIUHUTE 00€ TEXHOIOTUH PabOThl MOCTa B OTHOM YCTPOWCTBE.
Otor cranaapt, HaseiBaemblii SRT (Source Route Transparent), mo3BosisieT MOCTY
paborats B J060M pexkume. MOCT MPOCMATPHBACT CrielUaibHbe (Jard B 3aroyioBKe
kazpoB Token RiNg W aBTOMAaTHYECKH OMNpENENSCT, KAKOH W3 AITOPUTMOB HYKHO
HPHUMEHHUTb.

Inagnuvimu napamempamu Mocma SIBISIOTCSL:
* pa3Mep BHYTpEHHEH aapecHOl TaOInIbL;
* ckopocTb ¢unbTparmu (Filtering);
* ckopocth Mapipytusanuu (forwarding).

Maxkcu.uanvbnas emxocms adpecHoli mabauybl ONPENENsseT MaKCHMaIbHOE
konnuecTBo MAC-azipecoB, KOTOPHIMH MOKET OIEpUPOBATH MOCT. {51 mosib30BaTenst
9TO BBIPAXKAETCS MaKCUMaIbHBIM KojmuecTBOM MAC-aspecoB, KOTOpBIE MOKHO
MOJKJIIOYNTH K OJJHOMY MOPTY MoOcTa. TUNHYHBIE 3HAUYEHUS Jiexar B npeaenax ot 500
1o 8000. B cimyuae mosiBJICHHSI HOBBIX aJIPECOB TPH MOJTHOCTHIO 3aIOTHEHHOHN Ta0IuIIE,
MOCT BBITECHSIET CTapble ajpeca W ToMeniaeT B Hee HOBbIC. ClieoBaTEeNbHO, 3TO
0OCTOSITENICTBO TOJBKO 3aMEITUT paboTy MOCTa, HO HE BBI30OBET €0 OTKa3a.

CkopocTH ¢QUIBTPAIMUM M MAPLIIPYTH3AUMM MAKETOB XapaKTEPU3YIOT
NPOM3BOIUTENFHOCTE MOCTa TI0 OTHOIIEHWIO K JBYM TJIABHBIM  OIEpaIisiM,
BBIMTOJTHSIEMBIM MOCTOM.

Ckopocmb  gpunompayuu ONpeneNnseT CKOpocTb, ¢ KOTOpoil MocT Oydepusyer
npuOBIBAIOIINE KaJIpbl, IPOCMAaTPUBAET AAPECHYIO TAOIUIly U YHHUTOXKAET MaKeT, eCllu
OH HE JIOJDKEH TIepeIaBaThCs Jlaee.

Ckopocmb  mapwipymu3zayuu  OOBIYHO HECKOJIBKO HMXKE, YeM CKOpPOCTb
(GUIBTpanuy, Tak Kak 3Ta Orepanus, BKI0Yas Bce ASUCTBUS 10 GUIBTPAINH, 3aMEHSET
MOCJEIHUM 3Tan - YHUUTOXKEHHE MakeTa - 0ojee MeJICHHBIM JIeHCTBUEM - Iepeaayeit
MaKeTa Ha BBIXOJHOM MOPT.

Ecnu 3Tu ckopocTH HUYKe MaKCUMaJIbHO BO3MOKHOM CKOPOCTH Nepeaayy MaKkeToB
JUTSE KOHKPETHOTO TIPOTOKOJIA, TO MOCT MOXKET SIBIISITHCS TPHYMHOMN 3a/IepPiKEK U



CHIDKEHHS TPOU3BOAMTENBHOCTU. EcCiM BbIIE - 3HAYUT CTOMMOCTH JTAHHOTO MOCTa
CKOpee BCEro BhIIIE MHHHMAIbHO BO3MOXxHOW. Hampumep, mis mpokosa Ethernet
MaKCHUMaJbHas MPOU3BOIUTEIBHOCTh cocTaBisieT 14880 makeToB B cekyHAy (Iuist
naketoB 64 Oaiita + 8 GaittoB npeamOyibl). Eciim MmocT moacoenunsier k cetn FDDI N
cereit mpotokona Ethernet, To ero ckopoctu GpuIbTpanuu U MapIIPYTU3AMH JTOJKHBI
ObITh paBHBI N*14880 nakeToB B CeKyHIy.

MaxkcumanbHO BO3MOXHAs CKOPOCTh (HIIBTpPALMU MakeToB MpoTokona FDDI
coctapsieT okojio 500000 makeToB B CEKYHTY.

JononHuTtenbHble QYHKIIMH MOCTOB.

MocThl TaKXe Pa3IuvatoTCsl BBITOJHICMBIMH MU JIOTIOJTHUTEIILHBIM (DYHKIIHASIM,
CpeaH KOTOPBIX HauOoJIee BAKHBIMU SIBJISTFOTCS CIICAYIOIINE.

* [loo0epaicka ancopumma nokpwisarowe2o oepesa STA.

* [lo0oepoicka aneopumma npo3pavHoOl Mapupymu3ayuu om UcmoyHuKd.

* BozmooicHocms 06veduneHus: cemeli ¢ paziuiHbIMU NPOMOKOIAMU KAHATbHO20
VposHs (TPAHCIUPYIOIINE MOCTHI).

Jlo HemaBHEro BpPEMEHU CIUHCTBCHHBIM CPEJCTBOM OOBEIMHCHHS CETeH C
Pa3IMYHBIMKM TIPOTOKOJIAMH KaHAJILHOTO YPOBHSI ObLIM Mapripytusatopbl. OIHAKO B
nocjeaHee BpeMsl MOSIBIIIOCh MHOTO MOJIENIell MOCTOB, KOTOPBIE CIIOCOOHBI NepeaaBaTh
KaJphbl, Hanpumep, u3 cermenta Ethernet 8 cerment FDDI 1 Hao60por.

[To mpuHIMIY Mepenadynd IMaKeTOB MEKAY CETSIMH C Pa3HbIMA KaHaJIbHBIMH
NPOTOKOJAMH MOCTBI MOJpA3CSIOTCA Ha unkancyiupyiowue (encapsulating) wu
mpancaupyrowue (translational). HWMukancynupyroniue MOCTbI  YIIaKOBBIBAIOT —IPH
nepeaye MaKeThl KaHAJIBHOTO YPOBHS OJIHOW CETH B TAKEThl KAaHAJIBHOTO YPOBHS
npyroi cetu. [Toce mpoxoxIeHUs aKkeTa 10 BTOPOH CETH aHAIOTHYHBIA MOCT YIAJISET
000JIOUKY TMPOMEKYTOYHOTO MPOTOKOJIA, M IAKET MPOJODKACT CBOE JIBXKCHHE B
WCXOJHOM BHJIE.

O4eBHIHO, YTO MPH TAaKOM METOJE B3aUMOJICHCTBUE CO CTAHIIMSIMH BTOPOH CEeTH
HEBO3MOXXHO M 3Ta CETh HCIONB3YETCS TOJBKO KaK MPOMEKYTOUYHOE TPAaHCIOPTHOE
CpPEZCTBO.

TpaHCAMPYIOMIME MOCTHI BBHIMOJTHSIIOT MPEOOpPa3OBaHWE W3 OJHOTO IMPOTOKOJIA
KaHAIBHOTO YPOBHS B JApyrod. Takod MeTOA HMMEeT NpPEUMYIIeCTBA - MCHbIIE
HAKJIQJHBIE PacXojpl, TaK KaK HE HYXHO IepeJaBaTh JiBa 3aroJioBKa KaHAJILHOTO
YPOBHSI, CTAHIIMU JPYTrOW CETH CTAHOBSTCS MOCTYNMHBIMUA. HO TpaHCIHMpYIOIHE MOCTBI
BHOCST JIOTIOJTHHUTEIHHYIO 3a/ICPKKy P mpeoOpa3zoBaHU POpPMATOB KaJIPOB, a TAKKE
NIPY HOBOM BBIYHMCJICHUH KOHTPOJILHOM CyMMBI Kajipa. Ho camblii TJIaBHBIA HEJOCTATOK
TPAHCIUPYIONINX MOCTOB COCTOUT B TOM, YTO OHH UMEIOT CYIIIECTBEHHOE OTPAaHUYCHUE
- MaKCHMAaJIbHBII pa3Mep KaJpoB y CeTel, COSTUHIEMbIX TAKUM MOCTOM, JIOJIKCH OBITh
OJINHAKOBBIM.

» Yemanoska noiv308amenbCekux (huibmpos.

DTO CBOWCTBO MPEAOCTABISICT AJIMHUHUCTPATOPY BO3MOXKHOCTH OMPEICIIATh
ycnoBus puiabTparyu (To eCTh OJOKUPOBKH IMEpeiadn) KaJpoB, OCHOBAaHHbBIC HA JTFOOOM
KOMIIOHCHTE KaJipa, HANpUMEp HAa THIIC TMPOTOKOJA, aJpece HWCTOYHUKA HIIH
Ha3HAUCHUS, THIIC KaJipa WK AK€ Ha 3HAYCHHUH JIFOOOU MOCIIE0BATEILHOCTH OUTOB B
moJie JaHHBIX Kajapa. Takue (UIBTPHI TMOMOTAIOT pa3JeIUTh CETh HA YacTH JUIS
MIOBBIIICHUS. €€ MPOU3BOJUTEIILHOCTH WJIM K€ TOBBICUTh YPOBEHb 3alllMThI JAHHBIX,
pa3pemB  TOJBKO ONpEJCIICHHbIC BHUIBI CEpPBHCA, HAINPUMEP, TOJBKO YCIYTH
AIIEKTPOHHOMN MOYTHI.

* Aopecnoe oepanuuenue nepedaiu naKemos.

[To3BodsieT YCHIUTH 3alUTy JTAHHBIX OT HECAaHKIIMOHUPOBAHHOTO JOCTYIIA,

W30JTUPYS HEKOTOPBIC YCTPONCTBA OT HEKOTOPHIX CErMEHTOB WJIH JPYTHX YCTPOHCTB.




* Ucnonvszosanue pasnuunvix knaccos cepsuca (class-of-service).

[To3BoJIIET AIMUHUCTPATOPY HA3HAYUTH PA3TUYHBIM THUIAM TIAKETOB PAa3INYHBIC
NPUOPUTETHI 00pabOTKM WX MocTamu. IIpM 3TOM MOCT MOAJEPIKUBACT HECKOIBKO
ouepezelr HeoOpaOOTaHHBIX KAJPOB U MOXKET OBITh CKOH(HUTYPUPOBaH, HAIPHUMEP, TaK,
YTO OH TepedaeT OJWH  HU3KONPHOPUTETHBIM  maker Ha  Kaxaesie 10
BBICOKOIIPHOPUTETHBIX MAKETOB. DTO CBOWCTBO MOXET OCOOCHHO TMPUTOIUTHCS Ha
HU3KOCKOPOCTHBIX JIMHUSX M TIPU HATHMYUH TPUIOKESHUH, TPEABSBISIONIAX PA3INYHbIC
TpeOOBaHUS K JOIMYCTUMBIM 3aICPKKaM.

* [loooeporcka npomoxona ynpaenenuss SNMP.

MocCThl BBIMONHSIOT 00Jiee WHTEIUIEKTyallbHbIE (DYHKIIMHA 1O CPaBHEHUIO C
MIOBTOPUTEIISIMU, MMO3TOMY MHOTHE MOCTBI MOJCPKUBAIOT YIPABICHHE IO CETHU C
nomoIpio potokoiaa SNMP.
3T0 JaeT BO3MOXHOCTh aJIMHHUCTPATOPY IIEHTPATH30BAHHO:

* Konghueypuposame nopmuei Mocmoa.

* [Ipouzso0ums cOOp cmamucmuku u aHaiuz mpagua.

Hanpumep, mma kaxaoW MNOJKIOYEHHOW K CETH CTAHUMU MOXKHO TMOJIYYUTh
UHPOPMAILIMIO O TOM, KOIJIa OHAa IOCIEAHMN pa3 TOChUIAJla TAKeThl B CETh, O
KOJIMYECTBE TAKETOB M OAWTOB, MEPEAAHHBIX B CETh, KOJUYECTBE MAKETOB M OANTOB,
NEPEaHHBIX 32 TPEACTbl CETH, KOJMYECTBE TEPEJAaHHBIX IMUPOKOBEHIATEIbHBIX
MAKETOB | T.II.

o Vcemanaeiueamv OonoiHumenvhble (GuUILMPLL HA  NOPMbBL  MOCMA  NO
Quzuueckum aopecam cemesvix YCmpoucme C NEIbI0 YCHICHHS 3allUThl OT
HECAHKIMOHUPOBAHHOTO JIOCTYIIA WJIM MOBBIMICHUS ()()EKTHBHOCTH PaOOTHI
OTJCIIbHBIX CErMEHTOB.

* OnepamusHo noay4ams cOOOWEeHUsL O 8CeX BOZHUKAIOWUX NpobaemMax 6 cemu u

JIOKAU308aMb UX.

* [IpoBOAMTH TUATHOCTHKY MOIYJICH MOCTA,

* [IpocmaTpuBath B rpaduueckom GopmaTe U300pakeHus TaHenel Moy e,
YCTaHOBJICHHBIX B YIAJICHHBIX MOCTaX, BKJIFOYAsl TEKYIIIEE COCTOSIHIEC HHIUKATOPOB.

Oco0eHHOCTH NPUMEHEHHSI KOMMYTATOPOB.

Texnonorust kommyranuu cermMeHtoB Ethernet Obuia mnpemnokena ¢upmoii
Kalpana B 1990 rony B OTBET Ha pacTyliue MOTPEOHOCTH B MOBBIIICHUH MPOIYCKHOMN
CHOCOOHOCTH CBsI3el BBICOKOIPOHM3BOJIUTENBHBIX CEPBEPOB C CETMEHTaMHU pabouux
CTaHIUH. DTa TEXHOJIOTHS OCHOBAaHA HAa OTKAa3€ OT MCIIOJIB30BaHUS Pa3/IeNIIeMbIX JIMHUH
CBSI3M MEXJIy BCEeMHM Y3JIaMH CerMEHTa U HCHOJb30BaHUM KOMMYTaTOPOB,
MIO3BOJISIOIINX OJHOBPEMEHHO TepeIaBaTh MAKEThl MEKIY BCEMH €T0 IMapaMH MOPTOB.

@OYHKIMOHATBHO MHOTOIOPTOBBIII KOMMYTAaTop pabdoTaeT Kak MHOTONOPTOBBIH
MOCT. HO HOBIIECTBO 3aKJIFOYaeTCs B TOM, UYTO OH, BO-TIEPBBIX, OJIHOBPEMEHHO
ocymiecTBisieT nepenady kajapoB MAC-ypoBHA MeX1y HECKOJIbKUMH IOpTaMH, a
TPaaUIIMOHHBIE MOCTHI JIEJajd STO IOCJENOBATEIbHO, a, BO-BTOPBIX, 00ECIEUYNBACT
OYCHb MAJICHBKYIO 3aJepXKKy MEXAy INPUXOJOM TaKeTa Ha BXOJHOH TOPT U
TIOSIBIICHHEM €T0 TEPBBIX 0aliTOB HA BBIXOIHOM IOPTY, B TO BpeMs KaK TPaAHIIMOHHBIH
MOCT BCET/la CHayasla MOJHOCThIO OydepHusyeT MmakeT, a TOJIbKO 3aT€M HAYMHAET €ro
nepeaadyy Ha Jpyroil mopTt. B pesymbraTe BHYTPEHHSS TPOU3BOAMTEIBHOCTD
(forwarding) KOMMyTHpYIOLIETO MOCTa 3HAYUTEIBHO TPEBBIIIACT BHYTPEHHIOKO
MIPOM3BOIUTENFHOCTH OOBIYHOTO MOCTA, YTO U CITY’KUT TPEAOCBUTKON TS YBEITNICHUS
o011el TpPOU3BOIUTEIBLHOCTH CETH, B KOTOPOI YCTaHOBIEHBI KOMMYTATOPBI.

B otnruure oT Takux HOBBIX TEXHOJOTHHN Kak ATM, TEXHOIOTUSI KOMMYTAIlUU




COXpaHsIeT amnmapaTypy U aarOpUTMbI pabOThl 00OpYIOBaHUS KAaHAIBLHOTO YPOBHS B
KOHEYHBIX y3J1aX, YTO U 00eCIevmIo el OOJBIION ycreX.

Ha pucynke 16.17 noka3an NpHHIMIT UCIIOIb30BaHUs kKoMmyTaTopa Ethernet ms
MOBBIIICHUS] TMPOMYCKHOM CHOCOOHOCTH ceTu. llpu moOAKIIOUEHHHM K TOpTam
KOMMYTAaTOpa 10 OJHOM KOHEYHOM CTAaHLMHU KaKIOW TaKOW CTAHLMM MPENOCTABIISIETCS
1oJIHast mporyckHas crocoonocts Ethernet B 10 M6/c, kotopast B ciry4ae 00beIHHEHHS
I CTAaHIUH B OJWUH JOMEH KOJUIM3UH YMEHBIIWIACh OBl ISl KaXKIAOW CTaHIUU [0
BennuuHbl 10/m M6/c.
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Puc. 16.17. Switching Ethernet

MHorue apyrue (GUPMBI CTadd pPa3BHBATh 3TOT TMOAXOX JUII KOMMYTAalUU W
JIPYTUX TPAIUIIMOHHBIX TEXHOJOTHM, Takux Kak Token Ring u FDDI, takxke ocraBisis
HEU3MEHHbIMM  QITOPUTMBI  pabOThl  KOHEYHBIX  y310B.  Kommyrupyromue
KOHIICHTPATOPBl MOTYT TaKXe MpO3pavyHO B3aMMOJAEWCTBOBATH M C TPATUIIMOHHBIMHU
MOCTaMM U MapuIpyTHU3aTOpaMH, YTO TakkKe OueHb BakHO. OOBIYHO KOMMYTHUPYIOIINE
KOHIICHTPAaTOPhl WMEIOT BHYTPEHHIOI0 CYMMAapHYIO MPOM3BOJUTEIHEHOCTh, PaBHYIO
CyMMe NPOIYCKHBIX CITIOCOOHOCTEH Bcex ero moprtoB. [loaToMy Takoil koMMmyTaTop He
CO37Ia€T OTPAaHUYEHUN TIO0 TPOIMYCKHOW CHOCOOHOCTH TPH MEXKCErMEHTHBIX OOMEHax
npu coanancuposannom Tpaduke. Ilox cOamaHCHpOBaHHBIM TpaUKOM IMOHUMAETCS
Tpaduk, paBHOMEPHO pachpeeNieHHbII MEXIy MopTaMi KOMMyTaTopa. B aTom ciydae
KOMMYTAaTop  HOJHOCTBIO  MCIIOJIB3YIOT  CBOKO O0JbLIYIO BHYTPEHHIOIO
IPOM3BOIUTENIFHOCTh, KOTOpasi B cTapmux mMoaesx poxoxuT o 10 - 14 T'6/c. [Ipumep
TaKOro pacmpezeneHus Tpaduka HpuBeaeH Ha pucyHke 16.18, rae kaxnas u3 Tpex
pabounx cTaHIMK C OJMHAKOBOW MHTEHCHBHOCTBHIO OOpAIIaeTCsl K KaXKIOMY U3 TPEX
CEPBEPOB CETMEHTA CETH.

Onnako, ecnu Tpaduk He cOATAHCUPOBAH, TO JIaXK€ CaMblid OBICTPOICHCTBYIOIINMA
KOMMYTaTOp HE BCEr/la CMOXKET TapaHTUPOBATh €ro MojJIep>KaHue.

Tak, ecnu B MpeapIymieM MpUMepe Bce TpU padovre CTaHIIUH OOMEHUBAIOTCS
JAHHBIMH TOJIBKO C OJJHUM U3 CEPBEPOB C MAKCHMAJIbHO BO3MOXHOM CKOPOCTBIO, TO Ha
MOPT JTOTO CepBepa AaHHBIE OyIyT MOCTynath ¢ MHTeHCHMBHOCTHIO B 30 MO/c, B TO
BpeMs Kak MOPT MOXeT UX MpUHUMAaTh co ckopocTbio 10 M6/c. IloaToMy KommyTaTop
Oyzner moMeniath U30BITOYHBIE KaJphl Ul 3TOTO IOpTa B CBOMl BHYTpeHHUI Oydep, u
Kakoro Obl pazmepa Oydep He OblI, Bce paBHO HACTYNUT TaKOW MOMEHT BPEMEHH, KOra
Oydep MONHOCTBIO 3aMOJIHUTCSA, M KOMMYTarop OyJeT BBIHYXKIEH OTOpachiBaTh
MOCTYMAIOUINE MaKeTHI.



— 10 M6/c — 10 Mé/c

Puc. 16.18. IIpumenenue ounamuueckozo nepekitouamers nopmos

Takass curyanus BO3HHMKaeT H3-32 TOrO, YTO MOCTBl M KOMMYTAaTOpbl HeE
MOJJICPKUBAIOT MEXIY CEerMEHTaMu 0a30BbIE aJITOPUTMBI JOCTyMa K OOIIeH cpene -
MeToJI ciy4aiiHoro gocryma nporokosnos Ethernet u Fast Ethernet winu meton moctyma
1o TokeHy nporokosioB Token Ring uiau FDDI. Metoas! 0CTyIa rapaHTUPYIOT 3a CYET
3aMeJUIeHHus JO0CTyna K oOmiei cpeme, 4TO Kaapbl HE OyAyT MOTEpSHBI H3-3a
HECTIOCOOHOCTH Cpebl U KOHIICHTPATOPOB IMOJICPKUBATH TPAPUK CIUIIKOM BBICOKOM
WHTEHCUBHOCTU. TakuM 00pa3oM, METOJbl JOCTyMa MPOTOKOJOB JIOKAJIbHBIX CETeH
BBITIOJIHAKOT POJIb AJITOPUTMOB YIPABJIECHUS MHTEHCHUBHOCTAMHU IIOTOKOB, KOTOpPBIE
peanu3yloTcs B IPOTOKONAX TNoOaldbHBIX CeTel, TMpeaoTBpamias CceTh OT
MEPEHACHIILICHHS KaJpaMHu.

MocTbl U KOMMYTaTOpHl (M MapUIpyTH3aTOPHl Tak)Ke) HE MOIIEPKUBAIOT IS
MEXCErMEHTHOTO TpaduKa METO/bl, OTPAHMYUBAIOIIUE TOCTYII MPU CIIMIIKOM BBICOKOM
WHTEHCHUBHOCTH OOMEHa, MOATOMY MX MPUMEHEHHE BCEr/ia CBS3aHO C PUCKOM MOTEPh
KaJIpOB JIaHHBIX Ha KaHAIbHOM ypoBHe. Ecim ke Takue morepu OyayT MPOUCXOIUTH
CIMIIKOM YacTO, TO HPOU3BOJAMUTEIBHOCTh CETH, MOCTPOEHHOM HAa KOMMYTaTopax,
MOXXET HE TOBBICUTBCS, a YINACTh, TaK KakK IOTEPSHHBIE Kaapbl OyIyT MOBTOPHO
nepenaBaThCs MPOTOKONIAMHU 0OoJiee BEPXHHX YpPOBHEH, KOTOpble paboTatoT ¢ Oonee
JUIMTEIIbHBIMA TalilM-ayTaMH [0 CPAaBHEHHIO C BpPEMEHAMHU MEpeaadyd KaJpoB Ha
KaHAJIbHOM YpOBHE.

bonee 4dwetko ¢ rpaduxom paboraer TexHomormsi ATM, B KoTOpoH
MPEeyCMOTPEHBI TPOIEAYPHI MPEIBAPUTENBLHOTO 3aKa3a KaXKIOW CTaHIMEeH TpeOyeMoit
nosiocel nponyckanua. Kommyraropsl ceth ATM MOTyT NpHHATH TaKOM 3aKas, €CiIu
OHH BUJISAT, YTO C OOJBIION CTEMEHBIO BEPOSTHOCTH CMOTYT €r0 BBIIIOJIHUTH, & MOTYT U
OTKa3aThCsl, €CIIM B CETH HAOJIIOAACTCS TIEPETIONHEHNE WM HOBOE COCTUHEHHE MOXKET
BbI3BaTh InepenosHeHue. Ilpu TakoM mMoAxXoze IOBEACHUE TPAHCIOPTHOW CHCTEMBI
CTAHOBUTCS 00Jiee MPeACKa3yeMbIM.

[Tpu pucbamance Tpaduka MOXKHO MPUMEHATH KOMMYTATOPBI C PA3IUYHBIMU IO
CKOpPOCTH TIopTaMu. B mipeapiaymeM mpuMmepe, MOXKHO PEIIMTh MpoOieMy 3a cyeT
MPUMEHEHUS KOMMYTaTOpa ¢ HU3KOCKOPOCTHBIMU MTOPTaMU JIJIsl pabOYUX CTAHIUHN U
BBICOKOCKOPOCTHBIM TIOPTOM Jisi cepBepa. OHaKo, eciii paboure CTAaHIMKA COBCEM HE
o0mIaroTcst MEKIy OO0, TO TAKOW KOMMYTATOp HE AAaCT BBIMTPHIIIA B 00IIeH



MPOU3BOJUTENBHOCTA IO CPABHEHUIO C KOHIEHTPATOPOM, y KOTOPOrO BCE MOPTHI
BBICOKOCKOpOCTHBIE. CTOMMOCTh K€ TaKOro KOHIIEHTpAaTopa MOXET OKa3aThCs
SHAYUTCIBHO HMXXC, YEM KOMMYTATOpa.

[IpuMeHeHre KOMMYTATOpPOB JUIsl COCAMHEHUS HE KOHEYHBIX CTAaHIUH, a IIeNIbIX
CCIrMCHTOB, COCTOAIIUX M3 ACCATKaA CTaHI_[I/If/'I, MOBBIIIACT BCPOATHOCTL PABHOMCEPHOI'O
pacnpezneneHusi Tpadpuka MeEXIy CErMEHTaMH, OCOOCHHO, €CIM B KaXXIOM CETMEHTE
MMEETCSI CBOU CEPBED.

OCHOBHBIE U JIOTIOJIHUTEIbHBIC (PYHKIIUU KOMMYTaTOPOB.

[To  ¢ynkmusam  m000M  KOMMYTUPYIOIIMH — KOHLEHTpPATop  SIBJISETCS
OBICTPOAECHCTBYIOLIMM MOCTOM, IIO3TOMY €ro OCHOBHBIMH XapaKT€pPUCTUKaMH
ABIISIIOTCSI CKOPOCTh (PUIIBTPALIMU U CKOPOCTh MTPOABHIKEHHSI 1AKETOB.

Kak u OOBIYHBIII MOCT, KOMMYTHUPYIOUIM MOCT pabOTaeT ¢ MPOTOKOJIAMH
KaHAJIBHOTO YPOBHS M MOXET BBIIOJHATH M JONOJIHUTENbHbIE (YHKLMHU, TaKUE Kak
¢unbTpanus NAKETOB IO I0JIb30BATE€IbCKUM MacKaM, IMOJJIEp)KKa alropuTMa
HOKPBIBAIOLLETO EPEBa, TPAHCISLMS OJHOTO IPOTOKOJIA B IPYTOil.

Ha BO3MOXHOCTH peanu3anyMy JONOJHHUTENBHBIX (YHKUIWH CYIIECTBEHHO
CKa3bIBaeTCs CIIOCO0 mepeaun makeros - "Ha jety" (IpuMeHstoTes TepMunbl on-the-fly
u cut-through) wmm ¢ Oydepusanueit (buffering). CpaBHenue 3THX ABYX CrocoOoOB
KOMMYTallUy pUBeIeHO B Tabnuie 16.3.

Cpenssisi BenMUYMHA 33JI€PKKU KOMMYTATOpoB "Ha JIeTy" MpHU BBICOKOM Harpyske
OOBSICHAETCS TEM, YTO B 3TOM CJIy4ae BBIXOJHOW MOPT 4acTO ObIBAET 3aHAT MPUEMOM
JIPYroro Iakera, o3TOMY BHOBbH IOCTYNUBLIMI NAkKeT JUIsl JaHHOTO MOpPTa BCE PAaBHO
npuxoautcs 0yhepr3oBaTh.

OOBIYHO HEIOPOTHE KOMMYTATOPHl pabOTAlOT IO alropuTMmy '"Ha Jery", a
JIOPOrM€ KOMMYTATOpPBbl, BBINOJIHAOLIME OOJbIIOE KOJUYECTBO JIOTOJIHUTEIBHBIX
¢yHkuuii, Bcerna Oydepusyror mnakeTsl. llosBminMch M KOMMYTaTopbl, KOTOpBIE
paboTtaloT B pexxume "Ha Jery" A0 TeX IMop, MOKa He OOHApYKUBACTCS CIHUILKOM
00JbIIas MHTEHCUBHOCTh "MJIOXUX' MAKETOB, TO €CTh MAaKETOB HEKOPPEKTHOW JJIMHBI
WIN C HEBEPHOM KOHTPOJIbHOM cyMMoOii. [Tocie 3Toro oHn nepexoasT Ha pekuM paboThl
¢ Oydepuzarueii.

Tabauya 16.3

OyHKUUA Hanery C Oydepu3anueit
3amura oT INIOXUX KaJpoB Her Ja

ITonnepxka pasHOpoaHbIX ceTter |Her Ja

(Ethernet, Token Ring)

3aziepikKa rnepeiayu NakeToB Huskas (~ 40 mkcek) npu Cpennsist ipu J1000i1

HU3KOW Harpy3Ke, CpeJHss IpU [Harpy3Kke
BBICOKOH Harpyske

ITonnepxka pe3epBHbIX cBsi3el  |Her Ha

OyHKIMS aHanu3a Tpaduka Her Ha

[Tepexon Ha Fast Ethernet u ATM |Her Ha




[Toxnepkka BUPTYaTbHBIX CETMEHTOB.

Kpome cBoero ocHOBHOro Ha3HauY€HUS - MOBBIIIEHUS TPOMYCKHONW CIIOCOOHOCTH
CBSI3EH B CETH - KOMMYTATOP IMO3BOJISIET JIOKAJIM30BATh MOTOKU MH(POPMALIMU B CETH, a
TaKk)K€ KOHTPOJIUPOBATH 3TU TMOTOKM M YIPaBIATh HUMHU, 00pa3ys BUPTyaJIbHbIE
cerMeHThl. Tak Kak JUHAMHYECKUM KOMMYTATOp IIE€pPEelaeT MAaKET TOJIBKO MEXIy
HUCTOYHUKOM U aJpecatoM, TO OH, KaK M OOBIYHBIM MOCT, JIOKanu3yeT Tpaduk, uTO
YMEHBIIAET HArPY3Ky B CETH M MOBBIMIACT KOH(pUACHIMATBHOCTD HH(popMaru. Kpome
TOr0, MHOTHE KOMMYTATOphl IMO3BOJISIIOT KOHTPOJHPOBATh IepeAady IaKeToB U
paspelaTh €€ TOJIBKO JUIsl OIIPEIEICHHBIX COUETaHUN a/JipecoB UCTOUYHMKA U aJpecarta.
Paspeniennsie mapbl apecoB o0Opa3ylOT SUPMYAIbHbll ce2MeHm CeTH, AOCTYI BHYTpPb
KOTOPOTO OCTaJbHBIM aJpecaM 3alpemieH. TakuM o0pa3oM JIErKO pearu3yroTcs
pasJIM4HbIe TIpaBa JI0CTYyIIa MOJib30BaTeNeil cetu Ha ypoBHe MAC-aapecoB UX CTaHIUMN.
Kaxxgast craHmuwsi MOXET BXOJAWTh B HECKOJBKO BUPTYQJIbHBIX CETMEHTOB,
COOTBETCTBYIOILIUX CBSI3IM PAOOTHUKOB MPEIIPUATHS MEXKITY COOOH.

O4eBHIHO, 4YTO NpPH MNOAKIOYEHHMH K MOPTYy KOMMYTaTopa HE OTAEIbHOU
CTaHIIMM, a IEJOro CerMeHTa TPAJUIMOHHON TEXHOJOTMH C pa3felisieMoil cpenoii,
HApUMep, CErMEHTa KOaKCHaIbHOTO Kabenas co cranmumsmu Ethernet 10Base-2,
aIMUHHCTPATOp CeTH OyIeT OrpaHHuYeH B BBIOOpE CTaHIMK [ oOpa3oBaHUs
BUPTYalbHBIX pabouux rpynm. Bee cranuuu, npuHaanexaime pa3iensieMoMy Kadento,
HEOOXOUMO MOMENIaTh B OJHY IPYINy, TaK Kak BCe PaBHO OHU OyayT BHUJAETH BCE
MAKeThl, IIOMEIaeMble Ha 3TOT Kabenb. Takum 00pa3oMm, KOJIMYECTBO BUPTYaIbHBIX
pabouux TpyIn KOMMYTaToOpa HE MOXKET MPEBBIIIATH KOJIUYECTBA €T0 MOPTOB.

Ecnu xe K KaXJoMy IOPTY HOJKIIFOUEHA TOJIBKO OJ[HA CTaHILMSI, TO BUPTYaJbHbIE
pabouure TPyMIbl MOTYT 00pa30BBIBATHCS MPOU3BOIBHO. OOBIYHO KaXKIbli KOMMYTATOP
cHa0XaeTcsl CIeUabHBIM MPOTPaMMHBIM obOecrieueHueM (HUPMBI-TIPOU3BOJUTENS, C
MOMOIIBI0 KOTOPOTO aJAMHUHUCTPATOpP MOXET B YIOOHOU rpaduueckoil Qopme
CO3/1aBaTh M U3MEHATHh BUPTYAJIbHBIC PAa00YHE TPYIIIIHL.

Ecnu cetp oOpasyercs ¢ MOMOIIBIO HECKONbKUX KOMMYTaTOpPOB, TO paboune
TPYIIBI MOKHO CO3/1aBaTh, HE TIPUHUMAsi BO BHUMaHUE, K IMOPTY KAKOTO KOMMYTaTopa
MOJKIIIOUEHA CTAHIMS WU CerMeHT. lIpuMep TakuX CErMEHTOB, MPUHAAIEKAIIUX
HECKOJIbKUM KOMMYTaTOpaMm, IpuBeeH Ha pucyHke 16.19.

Kommymamop Kommymamop

Cenmv C

Bupmyaavhbie

cemu

Mapwpymusayus smexcdy cemsimu

Kommymupyrowped mocm mesicdy nopmasu Ethernet u Token Ring
mpancaupyrowuii)

Puc. 16.19. Bupmyanvhvie cecmenmol u cemu, 00pazo8antbie
HeCKONbKUMU KOMMYMAmMopamu, n000epHCUBarOWUMY QYHKYUU
mapwpymuzayuu



OpnHako, IpH UCTOIb30BAHUM KOMMYTAaTOPOB, PEAU3YIOMIMX aJTOPUTM MOCTA,
HEBO3MOXKHO 00€CIEeYUTh B3aUMOJCHCTBUE MEXAY U30JUPOBAHHBIMH BUPTYaIbHBIMU
cerMeHTaMu. J{as1 OOBEOMHEHUST BUPTYaJbHBIX CETMEHTOB HY)XHO HCIIOJIB30BATh
MapIIpyTH3aTOp. DTO MOXKET OBITh OTAEIbHBIA TPATUIMOHHBIN MapHIpyTU3aTOp, K
KaKJOMY IOPTY KOTOPOTO MOJKIIIOYEH COOTBETCTBYIOLINI OPT KOMMYTATOpa, WIN ke
3TO MOXKET ObITh KOMMYTATOP, KOTOPBIN Hapsiy ¢ GYHKIMSIMH MOCTa MOJJEPKUBACT U

(GYyHKIMU MapIIpyTH3aTOPA.
Jlekuus .4. CeTeBoil YpOBEHb KaK CPeICTBO 00beIMHEHN I JIOKAJbHbIX CETMEHTOB.

16.4.1. Ilpunyunst pabomst cocmagHvix cemelil.

CereBoll ypoBEeHb B BBIYHCIUTEIBHBIX CETSAX CIYKHT J0sS 0Opa30BaHHs €IMHOU
TPAHCIIOPTHOM  CHUCTEMbI, OOBEAMHSIONIEH HECKOJIBKO CEeTe ¢  pazIuYHbIMU
MPUHIIMIIAMY TIepeau HHOOPMAIIUY MEXKTy KOHCUHBIMH Y3JIaMH.

Kak BuAHO W3 omucaHusl CTaHIApPTOB KAaHAJIBHOTO YPOBHS JIOKAJIBHBIX CETeH,
COCYIIIECTBOBAHME PA3JIMYHBIX CTAHJAPTOB W TEXHOJOTUH IMepeadyd MaKeToB - HOpMa
YKU3HU JTF0O0HN BBIYUCIUTEIHHON CETH CPEAHUX U KPYITHBIX Pa3MEPOB.

[losiBneHrne HOBBIX TEXHOJOTMHA HE O3HAYaeT MIHOBEHHOTO HCYE3HOBEHMS
crapeix, Takux kak 10-MowutHeii Ethernet, Token Ring wmu. FDDI u3-3a orpomnoii
0a3bl KanWTAJOBJIIOKEHUNW B 3TU TEXHOJOrWU. [lodTOMYy TpyaHO paccUuThIBaTh B
0003puMOM OyyIIeM Ha BBITECHEHUE BCEX TEXHOJIOTUN KaKOW-INOO OJHOMU, XOTs ObI U
Takor MHOroooemaromend kak ATM.

Kpome ToOro, IsokanbpHBIE CETH HEOOXOIUMO OOBEOUHSTH C MOMOIIBIO
I00aNbHBIX CBSI3€H JApYyr ¢ JpYyroM B TEPPUTOPHAIBHO paclpeaeicHHbIe
KOPIIOpAaTHBHBIE CETH, TaK KaK OBICTPBIA JOCTYl KO BCEH KOPIOPATHBHOM
uH(popMaliu, pa30opocaHHONW MO MHOTOUYMCICHHBIM (HiiManaM, CTall CETOAHS OJHUM
U3 YCJIOBUN BBDKMBAHUS IMPENNPHUATHH B KECTKOW KOHKYypeHTHOW OopwrOe. Tak kak
rI100anbHbIe CBS3HM - 9TO HE TOJBKO BbIACNEHHBIC JIMHUU, COSAMHSIONINE JIOKAaIbHbIC
CETH TO TOTMOJOTUU "TOYKA-TOYKa", HO W CBSI3M 4Y€pPe3 CETH CO CBOMMH METOJaMHU
nepenaun nHpopmarun (Hanpumep, cetr X.25, ISDN, frame relay, SMDS u T1.1.), TO
3a/1aua 00bEIMHEHHS UX BCEX B OJIHY CETh, MPO3PAUYHYIO JIJIsi TPAHCIIOPTHBIX OTepanui
KOHEYHBIX Y3JI0B, €I1e OOJBIIIE YCIOKHIETCS.

Yacto Tepmun internetworking ucmons3yroT st 0003HaUEHHsSI COCTaBHOW CETH,
BKIIIOUAIOIIEH CBSI3M JIOKANbHBIX CETel uepe3 rio0anbHble, TO €CTh KaK TepMHUH
8HewlHee Medccemesoe g3aumoolelicmeue, a IS COCTaBHOM JIOKAJBHOM ceTu
UCIIOJNB3YIOT — TepMuH  intranetworking, To ecTh 6Hympennee Mmediccemesoe
83aumooeticmasue.

MocThl, onMcaHHbIe B MPEABIAYIINX pa3enax, MPeACTaBIsioT co00i xopoiiee
CPEICTBO Il TIOCTPOEHHUS CTPYKTYPUPOBAHHBIX CETEH, HO UX BO3MOXKHOCTHU
OTPAaHUYMBAIOTCS B OCHOBHOM COEAMHEHHEM (PparMEeHTOB ceTel OMHOM WM ONM3KUX
texnosoruii. CoeMHEHNE TaKMX Pa3HOPOIAHBIX ceTeit, kak X.25 u Ethernet mis mocra
CTAaHOBUTCS HEPa3peIInMoil 3a/1aueil Mo caMOMy HPUHIIUITY ero paboThl, TaK Kak s
nepefaud  MakeToB yepe3 ceTh X.25 eMy HeoOXOAMMO  BBINOJHATH — PSJI
HECBOWCTBEHHBIX JUIS MPO3PAYHOrO MOCTa OIEpallyii: omepanuio cOOpKU-pazdopKu
naketoB Ethernet ¢ makcumanbHbIM pasmepom mosis naHHbix B 1500 GaiiroB B 128-
OaifToBble MakeThl X.25, OMEpaIuio YCTAHOBJICHHS COSAMHEHHMsI, ONEpalrio BhIOOpa
MOCTa JJIsl TIepeadn MakeToB B ceTh X.25. [locnenuss onepaius HeoOXoauMa B TOM
cly4yae, €ClM JOKalbHas CeTh COEJUHEHAa ¢ ceTbio X.25 B HECKOJIBKHUX TOUYKax
HECKOJBKMMH MOCTaMH, TO €CTh HEOOXOIUMO BHIOpaTh Hambojee MOAXOMSIIAA MOCT
JUISL  COKpAIlleHHWs MaplipyTa JanbHelinero cienoBanus. Ecim o™i QyHKIUK
peanu3oBaTh B MOCTE, TO 3TO Oy/IET yKe HE MOCT, a yCTPOMCTBO JAPYToro Kiacca, a



MMEHHO MapuIpyTu3aTop (WM LIUII03 B TPAIUIIMOHHONW TEPMUHOJIOTHH TOJIb30BaTENIEH
ceru Internet).

OcHoBHasl uzesl BBEJCHUS CETEBOTO YPOBHS COCTOUT B TOM, YTOOBI OCTAaBUTH B
00BeAMHSIEMBIX CETAX BCE OCOOEHHOCTH HMX TEXHOJIOTMH B HEM3MEHHOM B BHUJE, HO
WHKAIICyIMPOBaTh B MAaKeThl BCeX ceTedl  eAumHooOpasHyr  WH(pOpMAIIHUIO,
MO3BOJIAIONIYIO HAXOAUTh HA €€ OCHOBAaHHMHM aJjpecaTa B CETH JII0O0ro TUIA.

Ecnu mpoBectn Xopomo pa0oTaroliyr0 B HEOJHOPOJHOM CETEBOM MHpE
AQHAJIOTUIO C OOIIEHUEM JIIOJel, TOBOPSIIMX HAa pa3HbIX A3bIKaX, TO CeTeBas
uHpOpMaLUs - 3TO OOLIETPUHSATHIA MHIIEKC CTPaHbl, TOOABICHHBIA K MHCBMY, aapec
Ha3HA4YeHHs] KOTOPOT'O HAITMCaH Ha OJHOM U3 COTHH SI3bIKOB 3€MHOTO IlIapa, Halpumep,
Ha xuHaM. W naxe ecim 3TO MHMCbMO JOJKHO IPOMTH uYepe3 MHOMKECTBO CTpaH,
MOYTOBBIE PAOOTHUKU KOTOPBIX HE 3HAIOT XWUHAM, MOHSATHBIA UM HMHAEKC CTpaHbl-
ajzipecaTa MOJCKaXeT, Yepe3 Kakue MPOMEKYTOUHbIE CTPaHBbI JIydlle NepeaaTh NUCbMO,
4yTOOBI OHO KpaTyaluM myTeM nonano B Muauro. A yxe Tam paOOTHHUKH MECTHBIX
MOYTOBBIX OTJEJIECHUN CMOTYT NPOYMUTATh TOYHBIM aApPEC, YKA3bIBAIOUIUMKA TOPO/,
yIUIY, IOM U UHAUBUAYYMA U IOCTaBUTh MUCHMO KOHEYHOMY I0JIb30BATENIO, TaK KaK
aJipec HamKCaH Ha s3bIKe U B (hopMe, MPUHSTON I JAHHOU CTPaHBI.

EnunooOpa3nas uHpOpMAIMS U COCTABISET 3ar0JIOBOK MAKeTa CETEBOr0 YPOBHS,
KOTOPBI BCTABISIETCA B MAKETHI JIIOOBIX (POPMATOB CeTel, KOTOPbIE MOTYT BXOJAWTH B
HUHTEPCETh.

OCHOBHBIM I10JIEM 3aroJIOBKa CETEBOTO YPOBHS SIBIISIETCS HOMEP ceTu-ajapecara. B
PacCMOTPEHHBIX HaMH paHee MPOTOKOJaX JIOKAJIbHBIX CETeHl TaKOoro Mmoysi B Kaapax
IPEyCMOTPEHO HE OBLIO - IMPEANO0Jarajoch, YTO BCE Y3JIbl MIPUHAAJIEKAT OJJHOM CETH.
SIBHas Hymepalus ceTeil Mo3BOJIAET MPOTOKOJIaM CETEBOTO YPOBHS COCTABISATH TOUHYIO
KapTy MEXCETEBbIX CBA3€H M BbIOMpATh palMOHAJIbHBIE MapLIPYThl IpPHU JTHOO0OH HX
TOTOJIOTUH, HCIIONb3ysd aJbTePHATUBHBIE MAapIIPYTHI, €CIU OHHU HMEIOTCA, YTO HE
YMEIOT Jie1aTh MOCTBHI.

[Ipexxne, 4yeM MNPUCTYNUTh K PACCMOTPEHUIO MEXCETEBOIO B3aMMOJEHCTBUS,
YTOYHHUM, YTO TOHUMAETCS O]l TEPMUHOM "'ceTh".

OTOT TEPMHH MOXET YINOTPeOJIAThCS B IIMPOKOM CMbICIE (CeTb - 3TO
COBOKYITHOCTb CBSI3aHHBIX MEXJy cO00I1 KOMIIBIOTEPOB) U B Y3KOM CMBICIIE (CETh - 3TO
COBOKYITHOCTb KOMITBIOTEPOB, COEIMHEHHBIX MEXAY COOOH B COOTBETCTBHH C OJITHOW M3
CTaH/JApPTHBIX TUIIOBBIX TOIMOJIOTMH - IIMHA, 3BE3/a, KOJBLO - M MCIOJIb3YIOUUX JUIs
nepeaayy MakeToB BHYTPU 3TOr0 cooOIIecTBa CBOM HabOp MpoToKoJoB). B mpoTokonax
CETEBOr'0 YPOBHS TEPMHUH "CETh'" HCMONb3YETCS B Y3KOM CMBICIIE.

Kpome HOMepa ceTu 3arojIoBOK CETEBOTO YPOBHS JOJDKEH COAEPKATb U IPYTYIO
uH(pOpMalLKI0, HeOOXOIUMYIO JIJISl YCIIEIIHOTO Mepexo/ia MaKkeTa U3 CeTH OJJHOrO THUIIa B
ceTb Apyroro tuna. K Takoit HHPOpMaLUu MOXKET OTHOCUTHCS, HAallpUMep:

* HOMep (parMeHTa MaKeTa, HYXHBIH JUIsl YCIEUIHOTO MPOBEACHUS Olepalui
cOOpkH-pa300pku (pparMeHTOB MpPU COECTUHEHUU CeTed C Pa3sHbIMM MaKCHUMalbHBIMU
pa3MepaMi MakeToB,

* BpeMs JKU3HHU I1aKeTa, yKa3blBalolllee, KaK J0JIr0 OH MyTEeUIECTBYET 10 UHTEPCETH U
KOTOpPO€ MOKET UCIIOJIb30BAThCS Il YHUUYTOKEHUS 3a0JTyIUBIINXCS TAKETOB,

* uH(OpMaIs 0 HATMYMH U COCTOSTHUM CBSI3€i MEXAy CeTsIMHU, TOMOTaromIas y3iam
CETH pallMOHATILHO BHIOMPATh MEKCETEBbIE MapILIPYTHI,

* uHpOpMalLKs O 3arpy’kKeHHOCTH CETeH, Takke MOMOraroIas corjiacoBaTbh TEMII
MOCBUIKH MAaKETOB B CETh KOHEUHBIMH Y3JIaMU C PEaIbHBIMU BO3MOXHOCTSIMU CE€Tel Ha
MYyTH CJIeI0BaHUs MTAKETOB,

* KayecTBO CepBHUCa - KpUTEpUH BbIOOpa MaplIpyTa MPH MEXKCETEBbIX Mepeaayax -
HarpuMep, y3eJ-OTIPABUTENb MOXKET MOTpeOoBaTh NepeiaTh MaKeT ¢ MAaKCUMalbHOU
HaJIe)KHOCTHIO, BO3MOXHO, B yIIep0O BPEMEHU JJOCTABKH.



Ha pucynke 16.20 mpuBeneHa runmoTeTHUYEcKasi MHTEPCEThb, WILIIOCTPUPYIOIIAs
UJICI0 UCIIOJIb30BaHUs CETEBOTO MPOTOKOJa. MIHTEepceTh cocTOUT U3 6 cereld, K KaxIoi
U3 KOTOPBIX MPHCOEINHEHBI €€ Y3JIbl, KOTOPBIE B COOTBETCTBUU C TepMuHoioruei 1SO
Ha3bIBAIOTCA KOHEeUHBbIMH cuctemamu - ES (End System). Tepmunomorus 1SO 3mech
UCTIONB3YyeTCs A yA0OCTBa, TaK KaK CETH PasHBbIX THIIOB HCIOJB3YIOT DPa3UYHBIC
TEPMUHBI JIJIs1 0003HAUCHMsSI OMHUX M TEX )K€ MOHSATHH, YTO BHOCUT ITyTAHUILY IPH
pPacCMOTPEHMHM MEXaHHW3Ma MEXKCETEBOIO B3aUMOICWCTBUS € OOHIMX MO3HMIHUH.
BHyTpeHHsIS CTPYKTYpa Ka)JIOi CEeTH HE IMOKa3aHa, TaK KaK OHA HE UMEET 3HAYCHUS C
TOYKHU 3PEHUS CETEBOrO NMpoTokoja. CeTH COeAMHSAIOTCS MapIIPyTU3aTOpaMH, KOTOPbIE
ISO HasbIBaeT mpoMekyTOuHBIMU crcTeMamu - 1S (Intermediate System).

AT T T TR e TR T R —

Puc. 16.20. I'unomemuuecxas unmepcems.
ISN - npomesrcymounasn cucmema/uwinios /mapuwipymusamop N,

ESNn - koneunas cucmema /yzen /xocm n.

Kaxgas npomexyTouHass cucTeMa HPHUCOEAMHEHAa K HECKOJIBKUM ceTsM (1o
KpaifHell Mepe K JIByM) M HMMeEeT B KaXIOW TaKoW CeTH JIOKAIbHBIA ajapec, Kak U
OCTaJIbHbIE KOHEUHBIE CUCTEMBI ATON ceTh. COOTBETCTBEHHO, IPOMEKYTOUHAsI CUCTEMA
JIOJKHA MOJICPKUBATE BCE IIPOTOKOJIBI, UCIIOJIB3YEMBIE B KaXI0U U3 CETEH, K KOTOPBIM
OHa HEMOCPEJACTBEHHO IPUCOEINHEHA.

V3en ES Taxke 00s3aH NpUHUMATh ydacTHe B paboTe MPOTOKOJA CETEBOTO
YPOBHH. NMeHHO KOHEYHBIH y3en (QOpMHUpPYET 3arojioBOK CETEBOTO YpPOBHS C
HeoOXxouMol nHpopManuei, B TOM YHCIe U aJpecoM CEeTH Ha3HaYCHMs, U BKJIA/IbIBAET
€ro B MPOTOKOJI CBOEW CETH, KOTOPBIM IS JIOKAJIBHBIX CETEH SIBIIAECTCS MPOTOKOJIOM
KaHaJbHOTO ypoBHS, TakuM Kak Ethernet mim Token Ring. B cmyxeOHOM 3aronoBke
KAHAJIBHOTO YPOBHSI KOHEYHBIM Y3€Jl YKa3bIBaeT JIOKAJIBHBIA agpec MapLIpyTH3aTOpa,
MIOAKJIIOYEHHOTO K €0 CETH, U OTIPABJISET EMY KaJp C BIOKEHHBIM IIAKETOM CETEBOI'O
YpOBHS (€C/IM Ha KaHAJIbHOM YPOBHE MPOTOKOJIbHBIE OJIOKU JTaHHBIX Yallle Ha3bIBArOTCS
KaJIpaMH, TO Ha CETEBOM - IAKETAMM, XOTS NPUHLUIHAIBHON PasHULBI MEKIY HUMHU
HET).



MapipyTuzaTop, HOIy4UB Kajp, U3BJIEKAET U3 HETO 3aroJIOBOK CETEBOIO YPOBHS
U pellaeT, KakKuM MaplIpyToM JIydllle Jajee OTIPaBUTh O3TOT IIAKET, €CIU CETh
Ha3HAuYeHUs He MOAKIIOYEHa K HeMy HenocpeacTBeHHO. IlpuHsaThe pemeHus o
MapuipyTe JAjs HEro pPaBHO3HAYHO MPUHATHIO PEIICHHS O BBIOOPE CIIEAYIOIIETO
mapuipytuzaropa. [locie Toro, kak BEIOOp C/i€IaH, OH yIIaKOBBIBAET MAKET B KaJp CETH,
KOTOpasi CBSI3bIBAET €ro C BBIOPAHHBIM MapLIPYTHU3aTOPOM, YKa3blBaeT B Kajpe
JIOKaJIbHBIN aJipec MapUIpyTU3aTopa U OTIPABIISET KaJIp 10 3TOH ceTH. B kKoHIle KOHLIOB
[aKeT NPUXOJUT B CEThb Ha3HAUEHUs, [JE€ MAapIIPyTU3aTOp HaIpaBsIET €ro B
COOTBETCTBUM C JIOKAIbHBIM aJPECOM Yy3J1y Ha3HAUYEHHUS.

BaxHbIM BOIIPOCOM SIBIISIETCS CXEMa aJpECALUU y3JI0B B OT/EIbHBIX CETAX.

OnucanHbIl OIX0A HE TpeOyeT HAIMUUs YHUKAJIbHBIX aJpECOB U €IMHON CXEMBbI
ajZipecaluy Juisi BHYTpUCETEBOM JocTaBKM nakera. [locie Toro, kak maker JOCTaBJIEH B
HYXXHYIO CETh 3a CYET MCIIOJIb30BAaHUS €€ YHUKaJIbHOIO HOMEpA, I0CTaBKa B Ipezaesax
ATON CETU OCYIIECTBISAETCS 10 €€ IpaBWiiaM, U aJpec y3ja BHYTPU ITOU CETH MOXKET
OBbITh TPaJAULMOHHOTO JUI Hee ¢popmara. OHAKO pa3nnuus B popMarax aJpecoB y3JoB
HE OYeHb YJIOOHBI JJIs pealu3aldyd CEeTEeBOro IMPOTOKOJa, TaK Kak ajpec y3ia
Ha3HaueHUsI He0OXO0AUMO
IIOMECTUTH B 3aroJOBOK CETEBOI0 YPOBHS - B 3ar0JIOBKE KaHAJIbHOTO YPOBHSI B Cilydae
OyTH, MPOXOSIIEr0 4Yepe3 HECKOIbKO CeTed, YKa3bIBaeTcsl JIOKaJbHBIA ajpec
MapLIpyTHU3aTopa, KOTOPHIM JIOJDKEH Iepeiarh HakeT B JApyryro cerb. [loaToMy B
HEKOTOPBIX CETEBbIX IPOTOKOJIAaX, Hampumep, |P, nokanbHble ajpeca y3j10B HUMEIOT
enuHbIA (opmar, HE 3aBUCAIIMKA OT JIOKAITBHOTO ¢opMmaTa aapeca ceTu. Jlpyrue xe
ceTeBble IPOTOKOIIbI, Hanpumep. IPX, ncnosip3yror B kauecTBe ajpeca y3ia B CETEBOM
3aroJIOBKE JIOKAJbHBIN aJpec, HO ATO OrPAHMYMBACT HMCIOJIb30BaHUE MpoTokoja IPX
TOJIbKO TAaKUMH CETSAMH, apEC KOTOPBIX YMELIAeTCsl B OTBEACHHBIE eMy 6 0aiiToB.

Mapuipytuzarop BbIOMpaeT MapLIpyT Ha OCHOBAaHMM €ro IPEICTABICHUS O
TEKyLe KOH(UIYpalluu CETH M COOTBETCTBYIOLIETO KpUTEpUsi BbIOOpa MapIipyTa.
OOBIYHO B KayeCcTBE KPUTEPHs BBICTYNAET BPEMsI MPOXO0KJIEHUS MapuIpyTa, KOTOPOE B
JOKaJbHBIX CETSAX COBHAJaeT C JJIMHOM MapuipyTa, H3MepseMoill B KOJINYECTBE
NPONJEHHBIX Y3JI0B MAaplIpyTU3allud (B TJIOOAIBHBIX CETAX OSTO HE Tak, TaM
IPUHUMAETCS B pacueT U BpeMs Mepeayuu MaKkeTa Mo KaxJ 10l JUHUU CBSI3H).

B CHOXHBIX COCTaBHBIX CETSIX IIOYTH BCErJa CYIIECTBYET HECKOJbKO
QJIbTEPHATUBHBIX MAapUIPyTOB Ul Nepefayd IaKeTOB MEXIy JABYMS KOHEUHBIMH
y3nmamu. Tak, B HameMm mpuMepe Uil nepemadd maketoB oT y3na ESLI cetm 1 y3my
ES5.1 ceru 5 cymiecTByeT HECKOJBKO aJbTEPHATUBHBIX MAapIIPYTOB, U3 KOTOPBIX
Haubosee 0YEBUIHBIMU MTPEICTABIISIOTCS:

ES1.1—> IS3—> CETb3 > I1S6 - CETb5 — ES5.1

ES1.1 — 1S4 - CETb6 - IS8 -» CETb 5 — ES5.1

ES1.1—>1S1 > CETb2 —>1S2 > CETb4 - I1S10 — CETb5 — ES5.1,

€CIM  CUMTaTh, YTO BCE MapHIPYTU3aTOPhl M CETH pabOTOCIOCOOHBI, U
IIPOU3BOIUTENIBHOCTD U HAJIE)KHOCTD CETEN U CBSI3€M MEKy HUMHU OJIMHAKOBA.

XOTsT MBI CMOTJIM JIOCTAaTOYHO JIETKO OINpPEAETUTh HECKOJIbKO BO3MOXKHBIX
MapIIpyTOB MPOCTO NMPH PACCMOTPEHHH TOMOJOTUU MHTEPCETH, JUIsl TOTr0, YTOObI Ha
MPAKTUKE KOHEYHbIE Y3JIbl U MapIIPyTU3aTOPhl CMOTJIM PEIIUTh MOCTABIEHHYIO 3ajauy,
HE00XO0/IMMO HAlTH OTBETHI Ha PsIJl BOIIPOCOB:

* Kak KOHEYHBIN y3el MOXKET Y3HATh JIOKAJIBHBIM aJpec MapupyTH3aTopa WA
MapILIpyTHU3aTOPOB, IPUCOEIUHEHHBIX K €T0 CETU?

+ Kak Mapumipytuszarop MOXKET ONpENelIuTh JIOKAIbHBIA aJpec KOHEUHBIX Y3JIOB,
IIPUCOEANHEHHBIX K €r0 CETAM?



» KakuM 00pazomM KOHEUHBIH y3€71 MOKET BbIOpaTh MOAXOMSAIIMNA MapUIpyTU3aTOp B
CBOCH CeTH AJsl OTHpaBKH IaKeTa Yepe3 MHTEPCETh, €CIM TaKUX MapHIpyTH3aTOpPOB
HECKOJIbKO?

+ Kakum oO0pazoM MapumipyTuzaTop MOXKET Y3HATh JIOKAJIbHBIA agpec APYrux
MapIIpyTU3aTOPOB, IPUCOEIMHEHHBIX K €T0 CeTAM?

» Kakum oOpa3zoM MmapumpyTuszaTop BHIOMpAcT CIEAYIOIIMI MapLIpyTH3aTOp MpU
BHIOOpE pallMOHAILHOTO MapuIpyTa makera’?

CymiecTByeT OOJIBIIOE KOJIMYECTBO MPOTOKOJIOB CETEBOTO YPOBHS, KAXIBIH W3
KOTOPBIX IO CBOEMY OTBEUYAET Ha 3TH BOIPOCHI.

Jns oGnerdeHus: peieHus MOCTAaBICHHBIX 33/1a4 pa3padOTUUKHU CeTeil pa3Iesiiin
IPOTOKOJIBI CETEBOTO YPOBHSI Ha TpU Kiacca. IIpOTOKOIBI MEepBOro Kiacca Ha3bIBAIOT
COOCTBEHHO MPOTOKOJIAMH CETEBOTO YpPOBHSA. OTH NpOTOKoibl (Hampumep, IP, IPX,
AppleTalk) nepenocsr monb30BaTeNILCKUE TaHHBIE BMECTE CO CIY)KEOHBIM 3arojIOBKOM
CETEBOTr0 YPOBHS, KOTOPBIM BKIIOYaeT MH(POPMALUIO 00 aapece CeTH U y37a, a TaKKe
HEKOTOPYIO JOTIOJIHUTENBHYIO HHPOPMALIUIO, OMMCAHHYIO BHIIIE.

[IpoToKoNBI BTOPOro Kilacca Ha3bIBAIOT MPOTOKOJIAMH MapUIpyTH3alMd, U OHH
BBITOJIHSIOT CITY)KeOHBIE (YHKIHMU JUI MapIIPyTH3aTOPOB - MEPEHOCAT B CBOEM IIOJIE
JaHHBIX MH(OPMALIUIO O TOTIOJIOTHH CBsi3el nHTepceTH. C MOMOIIBIO 3THX MPOTOKOJIOB
MapLIPYTU3aTOPbl COCTABIISIIOT KapTy CBS3€H CETH TOM WJIM MHOW CTENEHH MOAPOOHOCTH
U TPUHUMAIOT PELUICHHE O TOM, KaKOMy CIEAYIOIIEMY MapIIpyTH3aTopy HYKHO
nepeaarb TMakeT Ui o0pa3oBaHMs palMoOHaIbHOrO myTd. IlpuMepamu Takmx
npotokojioB sABistoTcs npoTokoiiel IPX RIP, IP RIP, EGP, BGP, OSPF, 1S-IS.

CnyxeOHast mHpOpPMaNUs MPOTOKOJIOB MAapIIPYTH3AIMH, MHOTAA Ha3bIBAEMBIX
TaKKe MPOTOKOJIAMH OOMEHa MapIIpyTHOW MH(OpManuei, XpaHUTCS B TOJIE JTAHHBIX
MaKeTa CETEBOr0 YPOBHS M MMEET €Ille M CBOM COOCTBEHHBIN CIYy>KEOHBIN 3arojioBOK,
HIO3TOMY C TOYKH 3PEHHUS BIOKEHHOCTH ITaKETOB NMPOTOKOJIBI MAPLIPYTH3AINU CIIEAYeT
OTHECTH K 0oJjiee BBICOKOMY YpPOBHIO, 4eM ceTeBoil. Ho pyHKIIMOHAIBEHO OHM pemiatoT
o0I1yI0 3a7]auyy Ha CETEBOM YPOBHE - JIOCTABISIOT Kapbl OTAEIbHBIX CETeH HYKHOMY
ajipecatry 4epe3 pasHOPOJHYIO COCTaBHYIO CETh.

[TpoTokonbl TpeThero Kjiacca OTBEYAIOT 3a OTOOpakeHUe ajpeca ys3na,
UCTIOJIB3yEMOT0 Ha CETEBOM YpPOBHE, B JIOKaJIbHBIN agpec cetn. OUEeBUAHO, YTO OHH
HYXHBI TOJBKO B CIIydae, €ClId CETeBOH MPOTOKOJ HCIOJIb3YeT B CBOUX 3arojioBKax
ajipeca KOHEYHBIX Y3JIOB, OTIIMYHBIE OT JIOKAJIBHBIX (HAIpUMeEp, TaK JeTaeT MPOTOKOI
IP). Ecnu ke Ha ceTeBOM YPOBHE HCIOJIB3YIOTCS JIOKAbHBIC ajpeca, TO HaT0OHOCTh B
MPOTOKOJIaX 3TOTO KJIacca OTnanaeT. Takue MPOTOKOJIBI YaCTO HA3bIBAIOT MPOTOKOJIAMH
pasperrenus aapecos - Address Resolution Protocol. ARP. MHorma ux oTHOCAT HE K
CETeBOMY YPOBHIO, a K KaHAIbHOMY, XOTSI TOHKOCTH KJIaCCH()UKAIMU HE U3MEHSIOT UX
CYyTH.

HeoOxomuMo 3a0CcTpuTh BHUMAaHHE Ha TOM, YTO CYIIECTBOBAHME HECKOJBKHX
nportokosioB cereBoro yposus (IP, IPX, DECnet, AppleTalk, XNS u T.1.) B npuHIuie
MPOTUBOPEUYUT HJle€ OObEIUHEHHUS CeTel Ha OCHOBE OJHOrO IPOTOKOJIA CETEBOIrO
YPOBHSI, KOTOPBII 1 HECeT YHU(DUIIUPOBAHHYIO JJIsl BCEX ceTell aapecHyro HH(OpMAIIHIO
- HoMep cetu. Eciim ke B pa3HBIX YacTsIX MHTEPCETH OYAYT MCIOJIB30BATHCS pa3HBbIC
CeTeBble MPOTOKOJIBI, TO 3TH YaCTU B3aUMOJIEHCTBOBaTh He cMOryT. [lo kpaiiHeil mepe
CPEACTBaMH CETEBOTO YPOBHSI UX OOBEANHUTH YK€ HEIb34.

s oObeqHeHus ceTeil ¢ pa3IMYHBIMU CETEBBIMU MPOTOKOJIAMH UCTIOIb3YIOTCS
nnro3sl (gateways), KoTopble MPUBICKAIOT IS PEIICHHs TOM 3a1add MH(GOPMAIUEO
npukiaaaHoro ypoBHs. IImio3el - 3TO MNPOAYKTHL, BBINOJHSIOMUE (YHKIIMIO
corjacoBaHusi pab0oTOCIIOCOOHOCTH Ha BCeX YPOBHSIX, Ha3biBaeMmyto interoperability. B
TO BpeMs Kak TepMuH internetworking o6o3HavaeT B3auMOIeHCTBHE CETEH TOIBKO Ha



HIDKHUX YPOBHSAX, HEMOCPEICTBEHHO CBS3aHHBIX C TPAHCIOPTHPOBKOW IIAKETOB, B
noustue interoperability Bxoaut obecrieueHue coriacoBaHUs BEPXHHMX YPOBHEH CTeKa
KOMMYHHKAIIHOHHBIX TPOTOKOJIOB, pEaJN3yeMbIX CEpBEpaMH M PEAUPEKTOPAMHU
OTIEPAI[MOHHBIX CUCTEM U HEKOTOPBIMU CETEBBIMU MPHIIOKECHUSIMHU.

Tem He MeHee M TpU OTCYTCTBHHM IUIIO30B MOXXHO TOBOPUTH 00 0OmIei
MHTEPCETH, JaKe €CIIH B €€ Pa3HbIX CeTAX padoTaloT pa3Hble CeTeBbIC MPOTOKOIbL. [Ipu
3TOM BO3MO>KHBI Pa3JIMYHbIC BAPHAHTHI PAOOTHI:

e [lpy HamTUUUU MHOTOMPOTOKOJBHBIX MAapIIPYTU3aTOPOB, TO €CTh TaKHUX
IPOMEXYTOUYHBIX CHCTEM, KOTOpPBIE OJHOBPEMEHHO MOTYT 00OpabaThIBaTh IAKETHI C
pa3IMYHBIMHU CETEBBIMU 3arojOBKaMH, MHTEPCETh MPEACTaBIsET COOOH COBOKYITHOCTh
HETNIEPECEKAIIINXCS WHTEPCETEeH, HCIONB3YIOMUX OOIIMe KaHalbl CBSI3W W 0OIIMe
KaJIpbl KaHATBHOT'O YPOBHS, HO HUKAK HE B3aUMOICUCTBYIOIINX MEXIY COOOH.

e [Ipu HaMUYMM MHOTOMPOTOKOJBHBIX KOHEYHBIX Y3JIOB OOpasyercs oOimas
MHTEPCETh, TAaK KaK KOHEYHBIE Y3/l IPUHUMAIOT U MOHUMAIOT CETEBBIE MMAKEThI JTFOOBIX
THUTIOB.

O4eBHAHO, YTO ISl KaXKIOTO CETEBOr0 MPOTOKONIA KOHEYHBbIM y3en Oyxaer
a/IpecoBaThCsl OpUTrHHAIBHBIM criocobom. Tak, mis mporokona IP y mero Oyner oaun
HOMEp CETH U y3J1a, a 71 mpoTokoia IPX 3To OyneT coBceM apyras mapa 4uced.

BoNBbIIMHCTBO COBpPEMEHHBIX MAapHIPYTH3aTOPOB IOYTH BCErJa MOJICPKUBACT
HECKOJIbKO TPOTOKOJIOB CETEBOIO YPOBHSA, SIBISISICH MYJIbTUIPOTOKOIBHBIMH, YTO
o0JierdaeT MmocTpoeHNe reTepOreHHbIX CeTeH.

Hecmotps Ha Oonbinoe pa3HooOpasue MPOTOKOJIOB CETEBOrO  YPOBHS,
00yCJIOBJICHHOE JUINTEIILHOW MCTOpUEH pa3BUTHs CETEBBIX TEXHOJOTHH, B TOCIIEIHEE
BpeMsI HAMETHJICS SIBHBIN Juiep - mpoTokodn IP cetu Internet, koTopslii nMeeT Xxopolue
NEPCHEKTHBBI 10 OIICHKaM MHOTHX CHEIHMaJIMCTOB CTaTh Ha Ommwkaimme 4 - 5 mer
OCHOBHBIM OOBEIMHSAIONIUM MPOTOKOJIOM CETei BCEX THUIIOB - U JIOKAJIBHBIX, U
rinobanbHbIX. [loaTOMYy MBI Hambosiee TOAPOOHO PACCMOTPUM MMEHHO ATOT MPOTOKOI,
peaM30BaHHBIM BO BCEX MapLIPYTH3aTOpax M MOMYISPHBIX CETEBBIX OINEPAIlMOHHBIX
cucremax, Bkarouas Novell NetWare, TpaauiinoHHO OpUEHTHPOBABIITYIOCS Ha MTPOTOKOJ
IPX.

16.4.2. IlIpomokonwvt cemegozo u mpancnopmuozo yposneii |P, TCP, UDP, IPX

[Tporoxon IP
ITporokon IP (Internet Protocol) siBnsercs wHambonee >hGeKTHBHBIM Ha

CETOAHSIIHUN JIeHb MPOTOKOJIOM 00pa3oBaHUs OonbIIKMX HHTepcered. OcoOEHHO OH
3 PEeKTUBEH NMPU MOCTPOCHUU CETe Ha OCHOBE MEIJICHHBIX INIOOAJBbHBIX CBS3EH, Tak
KaK OH M3HA4YaJbHO pa3padarbIBajicsl Al pabOThl B TAaKUX YCIOBUSAX. MHOTOJETHSS
IPOBEPKA U YCOBEPIIEHCTBOBAHUS 3TOr0 MPOTOKOJda B ceTu Internet rapantupyrot ero
BBICOKYIO CTETICHb OTJIKEHHOCTH.

OcHognble xapakmepHule Yepmol npomokoaa |P:

*Crangaptsl mpoTokona IP npuHuMaroTcs Ha OCHOBaHUU OTKPBITOTO 00CYKICHUS
coobmectBoM Internet tak HaszpiBaembix "3ampocoB ans koMMmeHTapus' - Request For
Comment (RFC). Kaxaplii ctanaapt uMeeT MopsaKoBbIi HoMep, Hampumep, RFC-791
sBIIgeTCS oOmuM omucanuem mporokona IP, a RFC-1624 omnwmceiBaeT mMOpSIOK
BBIYUCIICHUS] KOHTPOJIbHOU cyMMBbI IP-miakera.

[IpoTtoko:n IP siBnsieTcss MpOTOKOJIOM JeHTarpaMMHOIO THIIA.

*['mbkast cucrema anpecanuu. Kak agpec ceru, Tak W ajpec y3la 3aJaroTcs
AJIMIHUCTPATOPOM JIJISl KQXKJIOTO KOMIThIOTEpa KaK apamMeTpsl Ipy KOHPUTYPUPOBAHUN
creka TCP/IP B onepanmonHo# cucreme, HezaBucumo oT MAC-aapeca ceTeBoro




anantepa. [IpenmyIiecTBa - HE3aBUCUMOCTh aJipeca y3ia OT aapeca UCIOIb3yeMOro B
HeM oOopynoBanusa. HemoctaTok - TPYJOEMKOCTh PYYHOro KOHGUTYpPUPOBAHHS
aapecos B 6onbmux cersx. s IP-cereit pazpaboran npotokon DHCP, no3Bosnstomuit
aBTOMATHU3UpPOBaTh IMpolecc paszgaud |P-agpecoB y3maM cetd ¢ OJHOTO cepBepa.
CymectByeT 5 kinaccoB |P-agpecoB, oTiMuaronmxcs rpaHuLed MEXAY HOMEPOM CETH U
HOMepoM Yy3na B 4-x OaliToBoMm oOmieM aapecHoMm mose. Kiaccwsl pasnuuarorcs Mo
3HAUEHUIO HECKOJIBKMX CTapIINX OUTOB mepBoro Oaiira aapeca. HeGonpmas nmuHa IP-
anpeca ompenenser HeOompiryro maiuHy |P-3aromoBka - 20 OaiftoB, 4YTO mpH
MakcuManbHoOU JunHe IP-makera B 64 Kbaiita maeT HeOOIbITNE HAKIIATHBIC PACXOIBI HA
cnyxebnyro undopmaruto. [Ipumepsr IP-agpecos: 192.33.81.15,100.15.23.34.

* OTCYTCTBHE MIMPOKOBEIIATEILHOTO ajpeca Ui CeTH (IIMPOKOBEIATEIbHOCTD
MOJJICP>KUBACTCS TOJIBKO JUJISl Y3JIOB OJJHOU OMpEeNIEHHOM CeTH) MO3BOJISET U30ekKaTh
MIMPOKOBEIIATENIBHBIX ITOPMOB 0€3 yJacTus aAMUHUCTPATOPA.

» Hanmnume kiacca rpymmoBbIxX agpecoB - multicast - ¢ momoIne0 KOTOPbIX OHH
MaKeT JOCTABIISICTCS BCEM y3JIaM - WICHAM IPYIIIbI ¢ 3aJJaHHBIM aJPECOM.

* Bo3MOXXHOCTh TMOKOTO 3aJaHMsl TPAHHIIBI MEXTy HOMEPOM CETH U HOMEPOM
y3j1a MpH KCIOJB30BAHUM B MapIIpyTH3aTopax M KOMIbIOTEpax Mmacok. Hampuwmep,
aapec 101.23.45.16 ¢ mackoii 255.255,255 cootBerctBytor cetu 101.23.45 u HOMepy
y3na 16. Macku momoraroT [IeIUTh OJHY CeTh Ha MOoJCeTH Oe3 MpHOoOpeTeHus y
nocrtaBiuka ycnyr Internet noseix IP-anpecos ceteii.

* Vcnonb30BaHue HEepapXUUYECKUX CHUMBOJBHBIX UMEH KOMIIBIOTEPOB, HAIPUMEpP
WWW. ibm. cOm, MOHATHBIX MOJib30BaTeNt0. Kaxaas 4acTb MMEHH COOTBETCTBYET
OJIHOMY aJIMUHUCTPATUBHOMY JOMEHY, HaXOJSIIEMYCs IO YIpaBIeHHUs] KaKoro-amdo
aIMHUHHCTPATUBHOTO opraHa cetu Internet uiu ee mocraBuIuKa yCyr.

* Hcnonb3oBanue uepapxuueckoil cmyxObpl umen DNS mns mpemoctaBienus
KOMIIBIOTEpaM  CIOPaBOK O COOTBETCTBUM CHUMBOJIbHBIX uMeH |P-aapecawm,
ucnons3yeMbiM B |P-makerax. Cnyx6a DNS He ucnonbp3yer mMpOKOBEIIATEIbHBIE
pacchUIKU TpHU CcBOEH paboTe, a OCHOBaHA Ha paclpelelieHHOW HepapXxudeckoi Oasze
JAHHBIX C MPO3pauyHbIM AOCTYNnoM. Kakaplii aIMUHUCTPATUBHBIA JJOMEH MMEET CBOii
DNS-cepsep nnun DNS-cepBepsl, B KOTOPBIX XpaHUTCS UX 4acThb 0a3bl JaHHBIX MMEH,
[Tpu paspemenun umenu cepsepbl DNS B3anMoaelcTBYIOT mpo3payHbIM AJIs KIMEHTa
obpazom. Iloka cimyx6a DNS He B3aumoJeicTByeT ¢ cepBUCOM Ha3HAu€HUs aJpPECOB
DHCP, xors paspabotka HoBoro mportokona Dynamic DNS, kortopsriii Oyner
B3anmojeiictBoBath ¢ DNS, yxe uner.

* HWukancynauus |P-makeToB B Kaapbl JOKaJIbHBIX MM TJIOOAJIbHBIX CeTeH
oTpenieNieHa COOTBETCTBYIOUIMMH cTaHmaptamu Internet, mampumep, cranmapr RFC-
1226 onpenenser

unkarcysnuto IP B makers ceteit X.25, cranmapt RFC-1490 - uHKancynsmuio B
kaapsl frame relay, a cranmapt RFC-894 - nunkancyssiiuto B kaapsl Ethernet.

* CooterctBue IP-anpecoB MAC-anpecam ceTeBbIX alaliTEPOB YCTAHABINBAETCS
nporokosiamu cemeiictBa ARP (Address Resolution Protocol), koTopsie omnpeaenstorcst
OTJIENFHO ISl KQXKIOTO BUA CETEH, KOTOphIe epeHocsT |P-makeTs.

* Bo3MOXHOCTh (hparMeHTanuy NaKkeTOB BEPXHUX YPOBHEH (TO ecTh pa3OueHHs
WX Ha 4YacTu 0Oe3 IyOJIMpOBaHUS 3aroJIOBKOB) OOECIIEUMBACTCS 3a CYET HATWYUS
CHelMalbHbIX MoJie B 3arojioBke |P-makera, mo3BOJSAIOMIMX pa30MBaTh MakeThl Ha
YacTH TIPH TEPEX0JIe B CETh C MEHBIIIMM MaKCHMAaJIBHO JIOITYCTUMBIM pa3MepoM Kajpa, a
3aTeM coOMpaTh U3 OTAEIbHBIX YaCTe MCXOJIHBIN MaKeT MPOTOKOJIa BEPXHEr0 YPOBHS,
Harpumep, TCP.

. Bo3MmoxxHOCTB yKa3aHUs KJlacca 00CITy’)KUBaHUS IP-nakeroB
MapIIpyTU3aTOPAMH: C HU3KOHM 3aJEPKKOM, C MAaKCUMAJIbHON MPOU3BOIUTEILHOCTBIO U
C HauBBICLIEH HA/IEKHOCTBIO.

* JlocraTouyHo OOJbIIOE MakCUMallbHOE 3HaueHue mois "Bpems xuzuu" [IP-
nakeTa, orpejensgeMoe ero ¢opmMarom B 0IMH OalT. ITO MO3BOJSAET MAKETY Iepeceyb



0 254 MapumpyTU3aTopoB M HE OBITh YNAJIEHHBIM M3 CETH, YTO BaXHO IS
cBepxOospMX ceTel. PeanpHOe HCHONIb3yeMoe HadyajdbHOE 3HAYEHHUE HTOr0 IOJ
3aBUCUT OT HACTPOMKM KOHKPETHOM OIIEpAallMOHHOM CHUCTEMBI B KOMIIBIOTEpE-
VCTOYHUKE.

[Ipotokonst TCP u UDP

[TpoTOKOJIBI TPAHCIIOPTHOIO YPOBHSA HE HCIOJB3YIOTCS s MaplIpyTHU3aluu
IIAKETOB, a CJIYyXKaT JJs IOBBILIEHUS HAJEKHOCTU JOCTaBKU JAHHBIX IPOTOKOJIOB
IPUKIAJHOTO YPOBHS, a TakXe MYJIbTUIUIEKCHUPYIOT IPOTOKOJ CETEBOrO YPOBHS C
Pa3IMYHBIMU IIPOTOKOJIAMU IPUKIIATHOTO YPOBHS.

IMporokonr UDP (User Datagram Protocol) tax e, kak I[P sBisercs
JefTarpaMMHBIM ~ [IPOTOKOJIOM, IIO3TOMY HAJEKHOCTHM NIpU IepeAade JaHHbIX
IPUKJIAJHBIX MPOTOKOJOB OH HE MPUOABIAET, a SBJIAETCS MPOCTO MYJIbTHILIEKCOPOM
Mexay mnporokosom IP u Takumm mnporoxosmamum kak TFTP, BOOTP u np.
MynbTUIUIEKCUPOBaHUE NPOMCXOJUT HAa OCHOBAHMHM Takux nonel makera UDP, kak
NOPT MCTOYHMKA JIaHHBIX U MOPT Ha3HaueHUs JaHHbIX. Homep mopra cooTBeTcTBYET
OIpe/Ie]IECHHOMY HPOTOKOJIY HMPUKIJIAJAHOTO YPOBHSI WM K€ ONpeAeTeHHOM (yHKUMU
Kakoro-nmubo mpotokona. Hampumep, mopt 67 3akpemyieH 3a cepBepOM IPOTOKOJA
BOOTP, a nopt 68 - 3a KJIMEHTOM 3TOr0 IPOTOKOJIA.

[Tpotokon TCP Taxke BBIIOIHSIET POJIb MYJIBTHIIEKCOPA MEXIy MpoToKosioM |P
U [POTOKOJAMU THPUKIAJHOTO YPOBHS, 3a KOTOPBIMH TaKXe 3aKpEeIUICHBI
COOTBETCTBYIOIIME 3HaYeHUs TOpToB nakera | CP. Oxnako TCP BeImonHseT u BTOPYIO
(YHKLUIO MPOTOKOJOB TPAHCHOPTHOTO YPOBHS - OH OOECHEeYMBACT HAJECKHYIO
nepejavyy IMAaKeTOB 3a CYET YCTAHOBJIEHUS COEJUHEHMS W HyMEpalMuHu IaKeTOB I10
QITOPUTMY CKOJIb3s11ero okHa. HoMepoMm coefrHeHus ABseTcs napa KOHEYHbIX TOUEK
COEIMHEHMS, IIe KOHEYHas TO4yka cama oOpasyercs u3 mapbl (HOMep y3jaa, HOMEp
HOPTA) MPUIIOKEHUSL.

[To cpaBHeHHIO C o0Opa3oBaHHMEM BHUPTYAJIbHOIO KaHala, KOI/Ia KaXIOMy
COCIMHEHUIO IIPUCBAaUBACTCSI HOMEP BHUPTYaJIbHOIO KaHalla, KOTOPBIH 3aTeM
YKa3bIBAa€TCsl B MaKeTax TPAHCHOPTHOIO YPOBHS Ui MapHIpyTH3allMM MAaKeToB,
UCIOJIb30BaHUE OOO3HAYEHUSI COEAMHEHUH Mapod KOHEYHBIX TOYEK IMO3BOJISIET CTEKY
TCP/IP MapuipyTu3upoBath KaxIblit
IP-makeT oT/eNbHO, YTO MOBBIMIAET IPOU3BOIUTEIHLHOCTh U OTKa30yCTOMUMBOCTh CETH,
U B TO XK€ BpeMsi HyMepoBaTh | CP makeTsl BHYTpH, KaX/I0TO COSTMHEHHS, 00eCTIeUrBast
UX HaJEXKHYIO JOCTaBKY.

MapuipyTuzatopsl s BBIIOIHEHUS CBOUX (YHKIMI 00BIYHO pabOTarOT TOJIBKO C
3arojlOBKaMM MAaKETOB CETeBOr0 YpoBHA, TOo ecTb ¢ IP-3aromoBkamu, HO mpu
BBIMOJHEHUH (YHKUUN QuiIbTpanuu Tpapuka MOTYT HpPOCMAaTpuUBaTh M 3aroJIOBKU
IIAaKETOB TPAHCIOPTHOTO YPOBHS, YTO IO3BOJIIET HMCIOJIB30BaTh HOMEp IOpTa Kak
ycioBre (QuIbTpalluu U B Topasno Oornee ynoOHOW ¢dopme, yeM NpH UCIOIh30BAHUH
MOCTOB, 3alpelaTh HMCIOJb30BaHHE TOTO MM MHOTO cepBUCA (MACHTU(HUIMPYEMOTO
HOMEpPOM IIOpTa) BCEM IMOJb30BATENSIM WM ONPENCICHHOMY I0Jb30BaTeNo0 (Ha
ocHoBaHuu ero IP-agpeca).

[Tpotokoun IPX

[Iporokon IPX, Tak e, kak u IP, sBisieTcss mMPOTOKOJIOM JeMTarpaMMHOIO THIIA.
OnmHako OH pa3pabarelBajics JUIsi NPUMEHEHHS] B JIOKAJIBHBIX CETAX W II03TOMY
HEKOTOpBIE BO3MOXXHOCTH, UMEOIIHecs B poTokose IP, He moanepxuBaer.

Anpec momywarens B mpoTokosne IPX - 310 MexcereBoil anpec, KOTOpBIH
COZICPKUT TPHU TOJIS, a UMEHHO: HoMep ceTu (32 6ura), Homep y3ia (48 GUTOB) U HOMEp
cokera (16 6uros).




* Homep cetn wuaeHTHPUUIUpPYET KaXABI CErMEHT B o00meM ciyyae
MHOTI'OCEpBEPHON CETH; 3T HOMEpa Ha3HAYalT aJMUHHUCTPATOPbl CETH, KOrAa
UHUIHAM3HPYIOT (paiiii-cepBepsl.

* Anpec y3na siBisiercss MAC-aznpecoM y3iia, TO €CTh B JaHHOM CIy4dae Ha
CETEBOM YpPOBHE MCIOJIb3yETCs JOKAJIBHBIHN agpec y3ia.

» Coker (SOCket - rHe3m0 WM pa3beM) ONpEeNsieT COOCTBEHHO IMPUKIAJHYIO
IporpaMMy-IiojlyyaTenb, paOoTalollyl0 Ha CTaHIOUM Ha3zHaueHus. [lpukinaaHbie
IPOTrpaMMbl OTKPBIBAIOT U 3aKPHIBAIOT COKETHl BO MHOI'OM TaK e, KaK OHU OTKPbIBAOT
U 3aKPBIBAIOT (DaiiIbl.

Hanuume monst cokera (ananora mopra mnpotokosoB UDP u TCP) B makere IPX
TOBOPUT O TOM, YTO 3TOT HPOTOKOJ MOJIEPKUBACT HE TOJIBKO MAapIIPYTH3AIHIO B
COCTaBHBIX CETAX, HO M BBIOJHAET POJb MYJIbTUIUIEKCOPA IO OTHOIIEHUIO K
npoToKoiIaM mpukianHoro ypoBHs. B creke Novell ato cBoiicTBo siBHBIM 00pa3om
ucronp3yercs npu pabote daitnoBoro cepBuca -npotokon NCP HemocpencTBeHHO
pabotaer ¢ mpotokosiom IPX, MuHys TpaHCOpTHBIN TpoTOKoN SPX, 4TO yMeHbIIaeT
HaKJIa{HbIE PAacX0/ibl, CBI3aHHbIE C MHOTOYPOBHEBOCTBIO.

[Iporokon IPX sBnsiercss oquuM 13 Hanbosiee JIETKO HaCTPauBaEMBIX MPOTOKOJIOB
cereBoro ypoBHs. Homep cetu 3amaercs agMUHHMCTPATOPOM TOJIBKO Ha cepBepax, a
HOMeEp y3J1a BOOOILIE BPYUYHYIO HE 33JJa€TCsl, TaK KaK OH aBTOMaTUYECKH CUUTHIBACTCS U3
CeTeBOr0  ajanTepa  KOMIbIOTepa.  AJIMUHUCTPAaTHBHBIE  HU3JEPXKKH  IpH
KOH(HUTYPHUPOBAHUN CETH CBOJAATCS HM3-3a ATOr0 K MUHUMYMY. [Ipm 3TOM oTmamaer
HE00XO0/IMMOCTh B UCIOJIb30BaHUU MPOTOKOIa Tunia ARP. BBISICHSAIOLIET0 COOTBETCTBHE
MEXJly CeTeBBIMU azipecamu y3510B U X MAC-anpecamu. OJIHAKO MPU CMEHE CETEBOTO
ajlanTepa Hy»KHO CKOPPEKTHPOBATh aJIpec y3J1a, €CIH JUIsl €r0 BBISICHEHUS MCIIOJIb3YeTCs
cnpaBouHas ciayx06a Tuma NDS.

B Bepcun creka IPX g nokanbHBIX ceTell COOTBETCTBHUE CHUMBOJBHBIX MMEH
CEpBEPOB HX CETEBBIM aJpecaM YCTAHABIMBAJIOCh C MOMOIIBIO IIMPOKOBELIATEILHOTO
nporokona Service Advertising Protocol (SAP), mostomy mpobiem mpu cMmeHe y
cepBepa CeTeBOro ajantepa He BO3HMKaNO, OJTHAKO IIMPOKOBENIATEIbHBIE PACCHUIKU -
HE OYEeHb XOpOUIMH cIoco0 B3aMMOAEUCTBHUS B IJI00AJBHOW CETH, HEJApOM B CTEKe
TCP/IP ouu mans BBIICHEHHS COOTBETCTBHMSI CHMBOJBHBIX HMeH IP-aapecam He
UCTIONB3YIOTCS. MoOAepHU3UpYsS CBOM CTEK A HNPUMEHEHHS B TJI00albHBIX CETSX,
xommanus Novell ucnonesyer teneps crpaBounyro cinyx0y NDS mis HaxoxaeHUs
pa3Ho0Opa3HOi MHPOPMALIMU O UMEIOIINXCS B CETH pecypcax U CepBHUCaX, B TOM YHUCIIE
U O COOTBETCTBHMHM HWMEHH cepBepa ero cereBomy ajapecy. Tak kak cimyxkO6a NDS
HOJIeP)KUBaeTCs TOJIbKO cepBepamu ¢ Bepcueir NetWare 4 u Boie, To a1 paboThl C
Bepcusimu NetWare 3.x mapmpyTu3atopbl pacno3HaroT mnaketsl SAP 1o HoMepy ux
OTIpeNIeIEHHOT0 COKETa U MepeIaloT UX Ha BCE MOPThI, UMUTHUPYS IMIMPOKOBEIIATEIbHbIE
PaCCBUIKH JIOKAJTbHON CETH, YTO, KOHEYHO, ChEIaeT 3HAYUTEIbHYIO YacCTh MPOITYCKHOMN
CHOCOOHOCTH MEJJIEHHBIX INI00ATbHBIX JIMHUM.

Eme neckonbko ocobeHHocTel npoTokoia |IPX orpaHnunBaroT ero npuMeHEHNE B
rJ100aTbHBIX CETAX.

e OrcyrcTBUE TMOJIEH, MOAAEPKUBAIOIIMX (PparMEeHTallI0 MaKeTOB BEPXHEro
YPOBHsI, TpeOyeT 3a/laHus Takoro pasMepa nakera IPX, xotopslii 661 rapaHTHPOBAHHO
YIOXKWICA OBl BO BCE Kaapbl JIOKATBHBIX W TIIOOATBHBIX CETe Ha BCEM IIyTH
CJIEZIOBAaHUS MO COCTaBHOM ceTu. Bo3MOKHO MOATOMY JUIMHA MOJIs AaHHBIX nmakeTta IPX
orpannveHa 546 Gaiitamu. [1pu 3aromoske B 30 OaiiToB (ero Oonipmmas ATMHA CBsI3aHA C
00JIBIINM pa3MepoM ajipeca, BKIItovaromiero 6-6aitossiit MAC-aapec y3mna) HakJIaaHbIe
pacxo/ibl Ha CIYy>KeOHYI0 HH(POPMAIIMIO OKA3bIBAOTCS JIOCTATOYHO OOJIBIIMMH.

* Bpems ku3HM makeTa OrpaHHYEHO YHUCIOM 15, 4YTO MOXKET OKa3aThCs
HEIOCTATOYHBIM IS OOJIBIIION CETH.



* OtTcyrcTBHE IO KayecTBa CEpPBUCAa HE TMO3BOJLSIET MapuIpyTH3aTopam
ABTOMATUYECKH TIOJICTPAUBATHCS K TPEOOBAHUSIM IIPHUIIOKEHUS 110 Tepeiade Tpaduka.

Crnenyromnee orpanndeHue oTHocuTcs K mporokonmy NCP, Tak kak MMEHHO OH
obecrieunBaeT HAACKHYIO Tepefady JaHHBIX MEKIY KIUECHTOM U CEPBEPOM, SIBIISISICH
MIPOTOKOJIOM C YCTAHOBJICHHEM COCAMHEHUS. DTOT IMPOTOKOJ HE HCIONB3YET METOJ
CKOJIB3SIIIIETO OKHA IMPH MEepelaye CBOMX IMAKETOB, a IPOCTO HE OTMPABISET OUYEePEIHON
MakeT 0 MPHUXOJa MOATBEPXKICHHS O MpUeMe IPeAbIAylero makera. Takod MeTon
HOPMaJIbHO paboTaeT B OBICTPOACHUCTBYIONIMX JOKAIBHBIX CETSAX, HO OYE€Hb MEJICHHO
repeIaeT JaHHbIE Ha MEJICHHBIX TJ100aIbHBIX CBS3SX.

B mocnennux Bepcusix NetWare xommanust Novell mnpoumssena mHoro
HEOOXOAMMBIX MOIU(DUKAIIUN B CBOEM CTEKE JJIS €r0 YCIEITHOW pabOThl B TJIOOAIBHBIX
CeTsX:

* meercs NLM muist peanuzanmu METO1a CKOJIB3SIIET0 OKHA - TaK Ha3bIBAEMBbIH
Burst Mode Protocol NLM.

» Umeercs NLM s mognepskku amuaabix IPX-makeros - Large Internet Packet
NLM.

* Ucnonb3oBanue ciayx6b1 NDS no3BosisieT oTka3aTbCsi OT MIUPOKOBEIATEILHOTO
nportokosia SAP.

Kpome TOro, mocToSSHHOE TIOBBIIICHHE CKOPOCTH TJ00AbHBIX CEPBHUCOB
YMEHbILIAET HEAOCTaTKU OPUTHMHAIBHBIX MpPOTOKOJOB creka IPX, uro mno3Bosser
HEKOTOPBIM 0003peBaTesiM rOBOPUTH 00 yCIENIHOW paboTe OnepalnroOHHOW CHCTEMBI
NetWare B rio6anbHbIX ceTsX U 0€3 yKa3aHHBIX HOBOBBEJICHUH.

16.4.3. IIpomoxkonwvt mapuwpymusayuu RIP u OSPF.

[TpoTOKOJIBI MapUIPYTHU3AIUU MO3BOJISIOT MapIIpyTH3aTOpaM B COCTAaBHOW CETH
NoJy4aTh WH(POPMALKIO O TOIOJIOTUU CBSI3€H B CETH, HA OCHOBE KOTOPOH MOXKHO
OPUHUMATh pelIeHHs] O BhIOOpE PAIMOHAIBHOTO MYTH MPOXOXKJIEHHs MAaKETOB 4Yepes3
CeTb.

[TpoTokosBI MapIIpyTH3alMM pabOTal0T Ha OCHOBAHUHU PA3JIMYHBIX AITOPUTMOB,
KOTOPBIE MOKHO Pa3/IeJNTh Ha TPHU OOJBIINX Kiacca:

* QJITOPUTMBI (PUKCHPOBAHHOW MapIIPyTU3AIUH,
* QJITOPUTMBI IPOCTON MapIIPYTH3AIHH,
* QJITOPUTMBI aJJAIITUBHON MapIIpyTHU3AIINH,

HezaBucumo oOT TOro, Ha OCHOBaHMHM KaKOTO NPOTOKOJNIa W B Kakoi (opme
NOJy4eHa MapIIpyTH3aTOpOM MH(pOpMaIKs O TOMOJIOTUU CBA3€H B CETH, MOYTH Y BCeX
QITOPUTMOB MapUIPYTHU3allMd HMMEETCS OJHAa M Ta K€ KOHEYHas Lenb - mabauya
Mapwipymos, KOTopas TOBOPUT O TOM, KaKOMYy MapIIpyTH3aTOpY, HEMOCPEICTBEHHO
CBSI3aHHOMY C JIaHHBIM, HYXXHO TIepe/aTh IaKeT C OIpPENEeJCHHBIM aJpecoM CEeTH
Ha3HAuCHMUSL.

Cnenyromas Tabnuma (tabn. 16.4.) mpencraBiser coOOW TUIMHYHBIA TPUMED
TaOJIUIIBI MApIIPYTOB, UcTonb3ytomien IP-anpeca cereii:

Tabnuiia MapmIpyTOB HCIIONB3YETCS TIPU MPUHATHH PEIICHHS O Iepeade maKera -
€CIIM B HEeW MMEeeTCsl HECKOJIBKO CTPOK Ul OJHOM M TOM ke CeTH, TO BhIOMpaeTcs Ta, B
KOTOPOH paccTOsIHUE 10 KOHEYHOH CETH MEHBIIIE.

[Ipu sTOM mOJ paccTOSHHWEM IOHMMAeTcs Jito0ask METpUKa, HCHOJb3yeMas B
COOTBETCTBUH C 33/IaHHBIM B CETEBOM ITaKeTe KJIIACCOM CEepBUCA. JTO MOXKET OBITh U
BpeMsl MpPOXOXKJIEHHUsS IaKkeTa MO JMHUSAM CBSI3UM, M HAJEKHOCTh JIMHUHM CBS3H, U
3arpyK€HHOCTh JIMHHUW CBSI3W B JaHHBII MOMEHT BPEMEHH W JIt00asi Ipyrasi BeJIHUnHa,
oTpeieIeHHasl B COOTBETCTBYIOIIEM CETEBOM IpoTokoie. Eciu mapuipytuszarop



Tabruua 16.4.
Anpec cetn HazHadeHus |Homep BbixogHOro mmopra |PaccrosiHue 10 KOHEYHOM CETH
129.13.0.0 1 20
116.0.0.0 2 30
202.101.45.0 1 1450
213.34.6.0 3 2150
56.0.0.0 2 40
56.0.0.0 1 1300
default 1

HOJICPKMUBACT HECKOJIBKO KJIACCOB CEpBHCA IMAKETOB, TO TaOJIMI[A MapuIpyTOB
COCTaBJISIETCS M PUMEHAECTCS OTIETBHO JUIS KaKI0TO BH/a CEPBHCA.

OueBUIHO, YTO €CIHM AITOPUTM MAapIIPYTH3AIMH BHIPAOATHIBACT B pPE3YNIbTATE
cBoell paboThl MOAOOHYIO TabNMIly, TO TNPHHATHE pPELICHHS O BBIOOPE MapuipyTa
pa30uBaeTCs Ha HECKOJIBKO ATANOB - KaX/blil MapIIpyTHU3aTOp BHIOMPAET TOJIIBKO OJWH
Imar cocTaBHOro mapuipyra. Tem He MeHee, B 3aBHCHMOCTH OT HPHHSATOIO aJropuTMa
MapIIpyTHU3alUKA, OH MOXET 3TO JeJIaTh Ha OCHOBAaHUU OOIIEH KapTHUHBI BCEX CBS3CH B
CETH.

OOBIYHO B KaXXIOM MaplIpyTH3aTOpe CYLIECTBYET MHOPT, Ha KOTOPBIA HaKEeThl
HEePEAlOTCs 10 YMOJIYaHHIO, €CIIM apeC CETH Ha3HAYEHHs HE NMPUCYTCTBYET B SBHOM
Buzie B Tabnuie (default port mim default route). Yacto mopt mo ymosrganuio cBsi3aH ¢
MarucTpajiblo CETH, TaK YTO MMAKETHI, IIOTIaB Ha MaruCTPajib, MOMAAyT B KOHIIE KOHIOB B
MapHIpyTU3aTOP, 3HAIOIIUN UX CETh HAa3HAYEHUS.

DuKCUPOBAHHAA MAPULDY MUSAYUSL.

OTOT anropuTM HMPUMEHSETCA B CETSAX C NPOCTOW TOMOJIOTHEN CBSI3€H M OCHOBAH
HAa pPYYHOM COCTaBJICHUHM TaOJIMIBl MapUIPyTH3aUUU aJMHUHUCTPATOPOM  CETH.
Anroput™ 4acto 3¢(eKTUBHO pabOTaeT Takxke Uil MarucTpajieil KpymHbIX CeTel, Tak
KaK caMa MarucTpajib MOXXET UMETh MPOCTYIO CTPYKTYPY C OUEBUIHBIMU HAUITYUYIIMMHU
IyTSMH CJIEI0BaHUS MAKETOB B IIOACETHU, IPUCOEINHEHHBIE K MarUCTPAIH.

Paznuuator opHomyTeBble TaONMIBI, B KOTOPBIX JJIS KaXJIOTo ajapecara 3aJaH
OJIMH MyTb, W MHOIOIyTE€Bble TaOMUIBI. B MHOromyreBbIXx TalnMIaX HMeeTCs
HECKOJIBKO aJIbTEpHATUBHBIX MyTEH I KaXKIOro ajpecaTa U MpaBHIIO BbIOOpA OJHOTO
13 HuX. Yaie Bcero oAuH MyTh SIBJISIETCS OCHOBHBIM, a OCTAJIBHBIE - PE3EPBHBIMHU.

IIpocmas mapwpymuzayusi.

AJTOpPUTMBI POCTON MapUIPyTH3ALUHU OPA3AEI0OTCS Ha TPH MOJKIIacca:

+ CnyvaifHas MapuipyTH3anusi - TAKeThl MepelaloTcs B JIIOO0M, CIydaiHOM
HaIpaBJIEeHUHU, KPOME UCXOJIHOTO.

* JlaBuHHas MapuIpyTH3alldsg - MAKEThl NEPENAIOTCA BO BCEX HANpPaBICHUSX,
KpOME HCXOJHOTO (IpUMEHSETCS B MOCTax Jjs MakKeTOB C HEU3BECTHBIM aJpEecoM
JIOCTaBKH ).

* Mapupytuzanys 0O TPeaplIylIeMy ONbITY - TaONUIbl MaplIpyTHU3aluU
COCTAaBJISIIOTCS HAa OCHOBAHMM JIaHHBIX MPOXOJAIIMX YEPE3 MapLIpPyTH3aTOp MAKETOB.
HmenHO Tak paboTaOT MpO3payHble MOCTHI (€IMHCTBEHHOE, YTO OTJIMYAET UX padoTy -
OTCYTCTBUE MH(OpMAIMKM O pacCTOSHUM 110 ajpecara). [IpucrnocobieHre B 3TOM BHJE
MapLIpYTHU3alUU K U3MEHEHUSIM TOTIOJIOTMH CETH JIOCTATOYHO MEIJICHHOE.




AdanmusHasn mapuipymusayusi.

OTO OCHOBHOW BHJ QJIrOPUTMOB MAapUIPYTHU3ALWH, TPUMEHSIOUIMXCS B
COBPEMEHHBIX CETSIX CO CIOXHOW Tomosnorueil. OCHOBaH Ha MEPUOAUYECKOM OOMEHE
MapIIpyTU3aTOPaMU CHECIHAIBLHON TOMOJOTHYECKOW WHGPOpMAIMel O MMEIOIIUXCS B
MHTEPCETU CEeTIX, a TAKXKE O CBA3SIX MEXAY Mapupytuzaropamud. OOBIYHO YUUTHIBAET
HE TOJIKO TOTIOJIOTHIO CBSA3EH, HO M UX MPOU3BOJUTEIBHOCTh U COCTOSIHUE.

AJnanTUBHBIE MPOTOKOJIBI OOMEHAa MapUIpyTHOW HH(poOpMaIueil, TpUuMeHseMble B
HACTOSIIEE BPEMS B BBIYMCIUTEIBHBIX CETSIX, OCHOBAHBI HAa JIBYX PA3UYHBIX IPyHIax
AITOPUTMOB - OucmanyuoHHo-eekmopnvix areopummax (Distance Vector Algorithms,
DVA) u arcopummax cocmosnus cesszeu (Link State Algorithms, LSA).

OTO0 OUHAMHUYECKHE paclpeiesieHHble IPOTOKOJbI, KOTOphIE IO3BOJISIOT BCEM
MapuipyTuzatopam coOpaTth MH(POPMALHUIO O TOMOJOTHH CBSI3eH B CETH, AJalTUBHO
oTpabaTbIBasi Bce U3MEHEHUs KOH(UTYpaluu CBsi3eil. PacnpeneieHHOCTh UX COCTOUT B
TOM, YTO B CETH OTCYTCTBYET OJHMH HJIM HECKOJIbKO BBLICJICHHBIX MapIIpyTH3aTOpPOB,
KOTOpBIE CcOOHMpaloT U 0000IIAI0T TOMOJNOTUYECKYI0 UHpOpMaluio, 3Ta paboTa
pacrpenienena MeKay BCeMH MapIIpyTH3aTOPaMH.

B anroputmax oducmaHyuonHo-6eKmopHo20 muna KaXKIbIi MapIIpyTHU3aTOP
NEPUOINYECKN U IIUPOKOBEUIATEIHHO PACCHIIACT IO CETH BEKTOP PACCTOSHHMA OT cels
0 BceX M3BeCTHBIX eMy ceredl. [log paccTosHueM OOBIYHO MMOHUMAETCS YHCIIO
IIPOMEXYTOUHBIX MAapIHIPYTU3aTOPOB (YMCIO TaK Ha3bIBaéMbIX "XONOB", TO €cCTb
NPBDKKOB, OT aHTJIMKCKOro hop), uepe3 KOTOphIe, MAKeT JOJKEH MPONTH, MPEXKIE YeM
NOTMAZET B COOTBETCTBYIOIIYIO CETh (MOXKET HCIOIB30BAThCS W JApyras METpHKa,
YVUUTHIBAIONIAsE HE TOJILKO YHCJIO MEepPeBajJOYHBIX MYHKTOB, HO U BpEMS MPOXOXKICHUS
MaKeTOM TI0 CBSI3M MEXKAY COCeIHUMH MapupyTru3aropamu). lloaydwB BeKTOp OT
COCETHEr0o MapuIpyTHU3aTopa, KaKIbld  MapHIpyTU3aTOp J00aBIsieT K  HEMY
UHPOpPMAaLKIO 00 U3BECTHBIX €MY JIPYTHX CETSAX, O KOTOPBIX OH Y3HAJI HETIOCPEACTBEHHO
(ecnu OHM MOAKIIOUEHHI 1 K €ro mopraMm) WM W3 AHAIOTMYHBIX OOBSBICHUN IPYTHX
MapIIpyTU3aTOPOB, a 3aT€M pPACChIIACT HOBOE 3HAYCHHWE BEKTOpa CHOBA IO CETH, B
KOHIIE KOHIIOB KaX/Iblii MapLIpyTH3aTop y3HaeT HHpopMalnuo 00 MMEIOUIMXCS B
UHTEPCETHU CETSAX U O PACCTOSIHUM JIO HUX Yepe3 COCETHNE MAPIIPYTH3ATOPHI.

JIMCTaHIIMOHHO-BEKTOPHBIE aJITOPUTMBI XOPOIIO PA0OTAIOT TOJIBKO B HEOOIBIINX
cerax. B  Oonpmmx CceTAX OHH  3acCOpSIOT JIMHUM  CBSI3M  WHTCHCHUBHBIM
[IMPOKOBEIIATEIbHBIM TPaQUKOM, K TOMY JK€ H3MEHEHHUS KOHQUTYpallUH MOTYT
0TpabaThIBATHCS 110 3TOMY aJITOPUTMY HE BCETAa KOPPEKTHO, TaK KaK MapIIPyTH3aTOPHI
HE UMEIOT TOYHOT'O PEJCTABICHUS O TOMOJIOIMHU CBSA3EH B CETH, @ PACHOIAralT TOIbKO
00001IeHHOM HMH(pOpPMALIUE - BEKTOPOM JUCTAHIUN, K TOMY € TMOJYYCHHOW WH3
BTOPBIX PYK.

Haubonee pacrpocTpaHeHHBIM TPOTOKOJIOM, OCHOBaHHBIM Ha JTUCTAHIIMOHHO-
BEKTOPHOM ajiroputMe, sBisercss mnpotokon RIP, xoTopsiii pacmpocTpaHeH B ABYX
Bepcusix - RIP IP, paboratoumii ¢ mporokosom IP, u RIP IPX, pabGotarommii c
npoTtokonom IPX.

Aneopummvl  cocmosinus  cés3eli  OOECTICUMBAIOT KKIBIH  MapIIPyTH3ATOP
uHpopMaluei, J0CTaTOYHONW JUIs TOCTpOeHusi TouHoro rpada cBszeil ceru. Bcee
MapIIpyTU3aTOPBI padOTAIOT Ha OCHOBAaHUH OJMHAKOBBIX I'pad)oB, UTO JENIAET MPOIece
MapuIpyTU3aLuu Oonee  yCTOWYMBBIM K  HU3MEHEHHUSM  KOH(UTYypaIuH.
[IupokoBemarenbHas pacchbUIKa WCIONB3YeTCS 3/1eCh TOJNBKO TPHU H3MEHEHUSX
COCTOSIHUS CBSI3€H, YTO MPOUCXOANT B HAJISKHBIX CETAX HE TaK 4acTo.

Jns Toro, 4roObI TOHSATh, B KAaKOM COCTOSHHHM HaXOMSTCS JIMHUW CBSI3H,
HOJKJIIOUYEHHBIE K €ro MopTaM, MapIIpyTH3aTOP MEPUOANYECKH 0OMEHUBAETCS




KOPOTKMMH TIAKETAMH CO CBOMMH ONMKAWIIUMHU COCENIMHU. DTOT TpaduK TaKKe
HIMPOKOBEIIATEIbHBINA, HO OH HUPKYJIUPYET TOIBKO MEXKIY COCEISIMU U HE TaK 3aCOPSIET
CeTb.

[IpoTokonaMu, OCHOBAaHHBIMH Ha aJrOPUTME COCTOSIHHSI CBS3€Hl, SBISIOTCA
npotokoisibl 1S-1S (Intermediate System to Intermediate System) crexa OSI, OSPF
(Open Shortest Path First) crexka TCP/IP u NLSP crexa Novell, peanuzoBanHbIit coBceM
HEJIaBHO.

[Tpotokon OSPF mMmeer psim 0COOEHHOCTEH, CHEIMAIBHO OPUEHTUPOBAHHBIX Ha
UCIIOJIb30BaHNE B OOJIBIINX KOPIIOPATHBHBIX ceTAX. K HUM OTHOCATCS:

* Ilpumenenue mpoueayp ayreHTU(GUKALUKA MapHIpyTU3aTOPOB, HUCKIIOYAIOIINX
BHE/JIPEHHE B CETh "3JIOYMBINUIEHHUKOB", OTBOJAIIUMX TpaduUK C MOMOILBIO
HEJIETAIbHBIX MapIIPyTU3aTOPOB.

* lcnonb3oBanue moJisg kauecTBa cepprca B nakere IP st aBromatuueckoit
OalaHCUPOBKH 3arpy3Ku NapauieIbHbIX JIMHUH,

* Otka3 ot obs3arenbHOro npucBamBanus IP-agpecoB mopram, paboraromuM Ha
BbI/ICTICHHBIE JIMHUU, YTO YIpoUiaeT padoTy aJIMUHUCTPATOpa MpU KOH(PUTYPUPOBAHUU
MapuIpyTu3aropa u 3koHomMut |IP aapeca.

* B0o3MOXHOCTh pa3OueHus OONBIIONW CEeTH Ha O00JacTh aTMUHUCTPUPOBAHMSL.
OO0ylacTd  UMITOPTUPYIOT TOJBKO KOHEYHBIC TaOJHIBI MapIIPYTU3AMHHA JAPYTUX
oOrnacteil, a He [eTalbHbIE CBEACHHS O TOIOJIOTUU CBsI3ed KaxKAOW ob6macTu. ITo
MO3BOJISIET CYHIECTBEHHO YMEHBIIUTh pa3Mep 0a3bl JaHHBIX TOMOJOTHYECKOU
uH(pOpMaIIiH, C KOTOPOIl paboTaeT KaKIblii MapIIPyTU3aTOP OOJIBLION CETH.

* Bo3aMoxHOCTH MMITOpTa TAOIUI] MAapUIPYTU3ALUU U3 YaCTEH CETH, Ha3bIBAEMBIX
ABTOHOMHBIMH CHCT€MaMH, B KOTOpBIX pabotatoT ominyHble oT OSPF mportokosnbr
MapUIpyTU3alMi. OTO JaeT BO3MOXXHOCTH OCTaBJISITh B HEU3MEHHOM BHJIE
MapLIpyTU3aTOpbl HeOONbIINX ceTeid, paboTatonme mo nporokony RIP, mpumenss B
OCTAJILHOM YacTu KOpropaTtuBHo cetu nmpotokosn OSPF.

16.4.4. Tunwt u xapaxmepucmuku Mapuipymu3amopos

OcHoBHast (pyHKIUS MapLIpyTH3aTopa - YTEHHE 3arojOBKOB IAKETOB CETEBBIX
IIPOTOKOJIOB, MPUHUMAEMBIX U Oy(depu3yeMbIX M0 KaxxaoMy nopty (Hampumep, IPX, IP,
AppleTalk nnu DECnet), u npuHsTHE pelieHus 0 JalbHEHIIeM MapIIpyTe ClIeT0BaHHs
MakeTa Mo ero CEeTeBOMY aJpecy, BKIIIOUYAIOLIEMY, KaK MpaBUJIO, HOMEP CETH U HOMED
y3ia.

Mapmipytuzatop BEIOMpaeT HaWIyYIIHid MapmIpyT B CETH, UCTIONB3Ys pa3THuHbIC
KPUTEPUM U pa3IMyHble aIrOPUTMbI MapLIPYTH3alMM, YacTO JTOCTATOYHO CIIOXKHBIE C
MaTeMaTHYECKOW TOYKM 3peHUs (MHTEHCHBHBIX BBIYHCICHHNA TPEOYIOT MPOTOKOJEI,
OCHOBaHHble Ha ainroputMe LSA, BeluuCHsiONIMEe ONTHUMAJIbHBIA MyTh Ha rpade -
nporokoibl OSPF, NLSP, IS-IS). Tlosromy wmapuipytu3atop sBJsieTCs OOBIYHO
MOIIHBIM  BBIYUCIUTENbHBIM YCTPOHCTBOM C OJHMM WM JaXe HECKOJIbKUMHU
nporeccopamu, dyame Bcero RISC-apXuTekTypel, €O CIOXHBIM POrPAMMHBIM
obecrieyeHneM. To ecTh CErOAHSIIHUM MapIIpyTH3aTOp - 3TO CIEHUATU3UPOBAHHBIN
KOMITHIOTEP, UMEIOIINH CKOPOCTHYIO BHYTPEHHIOI MIMHY WJIM MIWHBI (C TIPOMYCKHOW
cnocoOHocThio 600 - 2000 MG/c), 4YacTO HCHONB3YIOIIUH CHUMMETPUYHOE WM
aCCUMETPUYHOE MYJIbTHUIIPOLIECCHPOBAHUE U  pa0OTAOIIMN MOJ  yIpaBiIeHHEM
CHELMATU3UPOBAHHON OINEPALMOHHOM CHUCTEMBI, OTHOCALICWCS K KJaccy CHUCTEM
peaTbHOTO BpEeMEHH.

MapuipyTuzatopsl MOTYT MOAJEPKHUBATh TOJBKO OJUH IPOTOKOJ CETEBOTO
ypoBHs, Harpumep, IPX umu DECnet, a Moryt monepkuBath u OOJIBIIIOE KOJTUIESCTBO
TaKUX NPOTOKOJIOB. Yem Oousblle MPOTOKOJIOB CETEBOTO YPOBHS MOJIEP)KUBACT
MapIIpyTU3aTOP, TEM JIyUIlle OH TOJXOAUT JIJIsl UCTIOJB30BAHUS B KOPIIOPATUBHOM CETH.



Bosnpliasi BBIYUCIUTEIbHAS MOIIHOCTH MO3BOJIECT MapIIPyTH3aTOpaM Hapsay C
OCHOBHOH paboTOH 10 BHIOOPY ONTUMAILHOTO MapIIPyTa BBIIOIHATE W P
BCIIOMOTATEJIbHBIX BHICOKOYPOBHEBBIX (PYHKITHIA.

[lpakThka mNpPUMEHEHHWs MapHIPYTU3aTOPOB pasieiseT HuX 1o 001acTsaM
NPUMEHCHHS Ha TPH KJlacca:

Mazucmpanonvie mapwpymuszamopwr (backbone routers) npegHasHaueHBI 7S
MOCTPOCHHS IICHTPAJILHOW CETH KOPIOPAMd H COCJMHCHUS HMX C IOMOIIBIO
MaruCTPaJbHBIX BBICOKOCKOPOCTHBIX W MHOTOIPOTOKOJBHBIX CBSI3€H C CETSAMHU
PErMOHAJIBHBIX OTACIICHUI KOPIIOPALUM.

LleHTpasibHast CETh MOXET COCTOSTH U3 OOJIBIIIOrO KOJIMYECTBA JIOKATBHBIX CETEH,
pa3OpOCaHHbBIX 110 Pa3HBIM 3AHHUSIM M UCIIOJIB3YIOIIMX CaMble Pa3HOOOPA3HbBIC CETEBBIC
TEXHOJIOTUH, TUITBI KOMITBIOTEPOB M OTICPAIIMOHHBIX CHCTEM.

Mapwpymuzamopel  pecuoHAIbHBIX OMOeNeHuti COCIUHSIOT PErHOHAIbHbIC
OTJENICHHUSI MEXIy COOOW M C IEHTPalIbHOU ceThio. CeTh PErMOHAIBHOTO OTIICJICHUS,
TaKXe KaK U [EHTPaJIbHAs CETh, MOKET COCTOSITh U3 HECKOJbKUX JIOKATbHBIX CETEH.

Mapwpymuszamoper  yoagnienuvix — 0@ucoé  COCAMHSAIOT KAk  MPABHIIO
€IMHCTBEHHYIO JIOKAJIbHYIO CETh YIAJIICHHOTO Oouca ¢ UEHTPAJIbHON CEThIO UIIA CEThIO
PETHOHAIBHOTO OTJICJICHUSI.

Paznmuunbie 00acTH NPUMEHEHHUS NPEABSBISAIOT pPa3IMYHbIC TPEOOBaHHS K
OCHOBHBIM H JIOTIOJHUTEIBHBIM (DYHKIIHSIM MapIIpyTU3aTOPOB.

Ha pucynke 16.21 mokazana ympoiieHHas cxema oO0JacTeld WCIIOIb30BaHUS

MapaIpyTu3aTopoB OCHOBHBIX TPEX THUIIOB.
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B oTHomeHMM OCHOBHOW (YHKIMH MapIIPyTH3aTOpPa MOXHO BBIJICIUTH
HECKOJIbKO OCHOBHBIX XapPaKTEPHCTHK, OIPEICISIIONINX BO3MOXHOCTU U cdepy
IIPUMEHEHHUS MapLIpyTU3aTopa.

[lepeueHb NOIICPKUBAEMBIX CETEBBIX MMPOTOKOJIOB.

MaructpajibHblii MapIIpyTH3aTOp IOJKCH MOJIEPIKUBATH OOJIBIIIOE KOJIMYECTBO
CETEBBIX MPOTOKOJIOB U MPOTOKOJIOB MapIIPyTH3AIMU, YTOOBI MOIIEPKUBATh Tpaduk
BCEX CYIIECTBYIONIMX Ha TPEANPHUITHU BBIUYUCIUTEIBHBIX CHCTEM (B TOM YHCIEC H
YCTapeBIINX, HO BCE €IIe YCIEIIHO AKCIUTYaTUPYIONINXCS), a TAKKE CHCTEM, KOTOPHIC
MOTYT TOSIBUTHCSl Ha TPEANPHUATHN B Oyvkaiimem Oynymiem. Ecim nieHTpanbHas ceth
CBSI3BIBACTCSl C PETHOHAIBHBIMH OTACICHUSMHU depe3 Internet, To, BO3MOXHO,
notpe0yercsl moIep)KKa M Ccrenu(@UYECKUX MPOTOKOJIOB MapIIpyTH3alUU dTOU CETH,
takux kak EGP u BOP. IlporpammHOoe oOecrneyeHHe  MarucTpabHBIX
MapIIpyTU3aTOPOB OOBIYHO CTPOUTCS MO MOJYJIBHOMY MPHHIUIY, MO3TOMY MpH
BO3HUKHOBEHUH MOTPEOHOCTH MOXHO JOKYHAaTh W JTOOABISATH MOJYJIH, PEATU3YIOIIHEC
HEJIOCTAIOIIHE MTPOTOKOJIBI.

[lepeueHr MOANEPKUBAEMBIX  CETEBBIX IPOTOKOJIIOB  OOBIYHO  BKJIFOYACT
npotokousl IP, CONS u CLNS OSI, IPX, AppleTalk, DECnet, Banyan VINES, Xerox
XNS.

[Tepeuens mportokonoB Mapmpytuzauuu: IP RIP, IPX RIP, NLSP, OSPF, IS-IS
OSlI, EGP, BGP, VINES RTP, AppleTalk RTMP.

[lepeueHb DOIEPKUBAEMBIX HMHTEpGhENCOB JOKAIBLHBIX M IIOOAJBHBIX CETEN JUIs
Iepeayd  MAaKeTOB IO  CETAM, HENOCPEJACTBEHHO MOAKIKYECHHBIM K IOpPTaM
MapuIpyTU3aropa.

Jis nokanmpHBIX ceTedl - 3TO MHTepdelichl, peanusyroue QuU3M4ecKue u
KaHalbHbIC mpoTokouibl ceterd Ethernet, Token Ring, FDDI, Fast Ethernet, 100VG-
AnyLAN u ATM.

s rioGanbHBIX CBsi3el - 3TO MHTEp(derchl PU3NUECKOro YpOBHS JUISL CBSI3U C
anmnaparypoi Nnepeiayu JaHHbIX, a TAK)KE IPOTOKOJIBI KAHAJILHOIO U CETEBOI0 YPOBHH,
HEOOXOUMBIE ISl MOJAKIIIOUEHHUS K IVIOOANbHBIM CETSIM C KOMMYTallMell KaHajloB
[aKeToB (HaOOp 3TUX MPOTOKOJIOB YAaCTO HA3bIBAETCA INIOOAIBHBIM CEPBUCOM).

[MoanepxuBaroTcs uHTEpdeick mocnenoBarenpHbix tunui (Serial lines) RS-232,
RS-449/422. V. 35 (mns mepemauyd JaHHBIX €O CKOpocTsMH 10 2 - 6 MoO/c),
BBICOKOCKOpOCTHOH uHTepdeiic HSSI. obecmeumBarommuii ckopocts 10 52 MO/c, a
Takxe uHTepdelce! ¢ nupposiMu riaodansHeiMu Kananamu T1/E1, T3/E3 u ISDN BRI
u PRI. Hexoropble MapuipyTH3aTOphl BKIIIOYAIOT anmaparypy CBs3U C LUPPOBBIMU
r7100aNbHBIMU KaHAJAMM, YTO HCKJIIOYaeT HEOOXOIUMOCTh HCIOJIb30BAHUS BHEIIHUX
YCTPOMCTB COMPSYKEHUS C 3TUMHU KaHaTaMH.

B Habop noanep)xuBaeMbIX TJTOOAIBHBIX CEPBUCOB OOBIYHO BXOJSAT CEPBUCHI
cereit X.25, frame relay, ISDN ¥ KOMMYyTHPYEMbIX aHAJIOTOBBIX TEJICPOHHBIX CETEH,
cereit ATM, a Takke NoepKKa IPOTOKOJIAa KaHAIBHOro ypoBHs PPP.

O06111as MPOU3BOAUTEILHOCTh MapIIPYTU3ATOPa, U3MepsieMas B 64-0aTOBBIX MakeTax B
CEKYHJY.

Bbicokas mpou3BOAMTENBHOCTH MAapLIPYTH3allMd BaxkHa Uil paboThl ¢
BBICOKOCKODOCTHBIMU  JIOKAJIbHBIMU ~ CETSIMH, a TakXke U1 TOJAEPKKH HOBBIX
BBICOKOCKOPOCTHBIX TTOOANBHBIX TEXHOJOTHI, Takux kak frame relay, T3/E3 u ATM.
OOmiast MPOM3BOAUTEIBHOCT MAapIIPYTH3aTOpPa 3aBUCUT OT MHOTHX (DaKTOpOB,
HauOosee BaXXHBIMU U3 KOTOPBIX SBJISIOTCSA: THI HCIOJb3YyEMBIX IPOILECCOPOB,
3P PEKTUBHOCTh MPOrPaMMHOI peann3ai MPOTOKOJIOB, apXUTEKTypHasi OpraHu3amus
BBIUMCIUTENbHBIX U MHTEpPEHCHBIX Moy ei. O61asi Mpou3BOAUTENBHOCTh




MapUIpyTU3aTOPOB KOJIEOJIETCS OT HECKOJIBKHUX JECATKOB THICSU IMAKETOB B CEKYHAY 10
COTEH ThICAY (BEpXHUU Mpefels, JOCTUTHYTHII Ha CEroJHd - MUJUIMOH I1aKeTOB B
CeKYH]TY). Haubonee MIPOU3BOIUTEIILHBIC MapUIpyTU3aTOPHI UMEIOT
MYJIBTUIIPOLECCOPHYIO APXUTEKTYPY, COUETAIOIIYI0O CHMMETPUYHbBIE U ACUMMETPUYHbIE
CBOWCTBA - HECKOJBKO MOIIHBIX HEHTPAIBHBIX MPOIECCOPOB 110 CUMMETPUYHOMN cXxeme
BBIMOJHSIOT (DYHKIMHM BBIYUCICHUS MapUIPYTHOM TaOMUIBl, a MeHee MOIIHBIE
nporeccopel B MHTEPPEHCHBIX MOIYISIX 3aHUMAIOTCA Mepeladeil IMakeToB Ha
MOJIKJIIOUEHHbIE K HUM CETH WM MEpPEechUIKON MaKkeTOB Ha OCHOBAaHUM YaCTH TaOJMUIIBI
MapIIpyTU3alUH, KIUIMPOBAHHON B JIOKAIBHOW MaMITH HHTEPPEHCHOTO MOTYJISI.

MarucrtpanbHble MapHIpyTH3aTOPhl OOBIYHO MOMJEPKUBAIOT MaKCHUMAaJIbHBIH
HaOoOp  MpOTOKOJNOB W uHTepdeiicoB u  o0nagaroT  BBICOKOW  0OmIei
MIPOU3BOUTENILHOCThIO. MapIIpyTHU3aTophl yIalIeHHbIX O0(UCOB MOACPKUBAIOT OJUH-
JIBa MPOTOKOJA JIOKAIBHBIX CETEH W HU3KOCKOPOCTHBIE TTI0OAJIbHBIE CEPBUCHI, 0OIIast
MIPOM3BOUTEIIPHOCTh TaKUX MapIIPyTHU3aTOPOB 0OBIYHO cocTtaBisier oT 5 mo 20-30
TBICSTY ITAKETOB B CEKYH]TY.

MapipyTu3aTopsl pPeTHMOHANBHBIX OTICICHUNH 3aHUMAIOT MPOMEKYTOYHOE
MOJIOKEHHE, M UX TTOITOMY WHOT/Ia HE BBICIISIIOT B OT/IEJBHBIN KIIACC YCTPOMCTB.

Hapsiny ¢ ¢yHknueil mapmpyTu3anuy, WHTEUIEKTyalbHbIE MapIIpyTH3aTOPBI
001aJar0T CIIETYIONMME BaXKHBIMHU PAaCIIUPEHHBIMU BO3MOKHOCTSIMHU:

Ilpuopumemur npomoxona. MOXHO yCTaHOBUTH MPHOPUTET OAHOIO MPOTOKOJIA
CETEeBOTO YPOBHS HaJ APYTrUMH. DTO ObIBAET MOJE3HO B CIy4ae HEJTOCTATOUHON MOJIOCHI
MpoIycKaHusl KabembHOM CHUCTEMBI M CYIIECTBOBaHUS Tpaduka, YyBCTBUTEIHLHOTO K
BpPEMEHHBIM 33/IepKKaM, Harpumep, Tpadura SNA.

3awuma om "wmopmos” wupokosewamenvuvix nakemos (broadcast storm).

OnHa W3  XapakTepHBIX  HEHMCIPABHOCTEH  CETEBOTO  OOOPYIOBaHUS -
CaMOIIPOU3BOJIbHAS TEeHepalusi C BBHICOKOW HMHTEHCUBHOCTHIO HIMPOKOBEIIATEIbHBIX
nakeToB. OOBIYHBIM MOCT CIIENO IEpeJaeT TaKue MaKeThl BO BCE CTOPOHBI, 3acCOpSs
TakuM 00pa3oM ceTb. bopbba ¢ MMPOKOBEIIATENbHBIM IITOPMOM B CETH, COETUHEHHOM
MOCTaMH, TPeOyeT OT aJ]MHHHUCTPATOPA OTKITIOUEHHSI TIOPTOB, TEHEPUPYIOIIHX
IIMPOKOBEIATENbHBIE TTAKETHI.

MapmipyTusatop He paclpoCTpaHseT TaKue MOBPEKICHHBIE TTAKETHI, TOTOMY YTO
B €ro 00f3aHHOCTU HE BXOIMT KOIUPOBAaHME IIMPOKOBEIIATENbHBIX MAKETOB BO BCE
00BbeANHSIEMbIE UM CETH.

Tloooepocka Hemapuwpymuzupyemwvlx npomokonos, Takux kak NetBlOS, NetBEUI
wi LAT, koTopele HE ONEepUpylOT ¢ TaKUM MOHATHEM, Kak ceTb. MapupyTH3aTopsl
MOTYyT 00pa0baThIBaTh MaKeThl TAKUX MPOTOKOJIOB IBYMs criocobamu. B mepBom ciydae
OHH MOTYT paboTaTh C MaKeTaMHU THX MPOTOKOJIOB KaK MOCTHI, TO €CTh MepeaaBaTh MX
Ha ocHoBaHMU u3ydeHuss MAC-anpecoB. [lpyrum crnocobom mnepefauyd MakeToB
HEMapIIPYTHU3UPYEMBIX TPOTOKOJIOB SBIISIETCS UHKANCYNAYUS ITHX TAKETOB B TAKETHI
KaKoro-mmbo ceTeBoro mnpoTokosia. HekoTopsle NpOM3BOIMTENN MapIIpyTH3aTOPOB
pazpabotami  COOCTBEHHBIE MPOTOKOJBI, CIEIUATBLHO TpEJHA3HAUYCHHBIE IS
MHKATCYJISLUU HEMapHIpyTU3UPYEMbIX NakeToB. KpoMe Toro, CymiecTByOT CTaHIapTh
JUTST MHKATICYJISIUN HEKOTOPBIX MTPOTOKOJIOB B IPYTHE, B OCHOBHOM B IP.

[Tpumepom Takoro craHgapra sBisercs mnpotokon DLSw, onpenensrommuit
MeTo 16l MHKarncyIsnn nakeroB SDLC B maketsr IP.

Tpancaayus npomokono8 KaHAIBHOTO ypo6Hs. DTa BakHast PYHKLUS ObLIa OJHOM
U3 OCHOBHBIX INPHYUH MPUMEHEHHS MapUIPyTHU3aTOPOB ISl OOBEAMHEHUS CETeH C
pa3HBIMHU POTOKOJIAMH KaHaJIbHOTO ypoBHs, Hanpumep Ethernet u Token Ring,

Coemewenue gynkyuti mocma u mapupymuzamopa. Y 100HO, KOTJa 10 KeJTaHUIO
aJIMUHUCTPATOpPa OJHO M TO K€ YCTPOHCTBO MOXET BBINOJIHATH MO OTHOLICHHIO K
HEKOTOPBHIM MTPOTOKOJIAM HITH ITOpTaM (PYHKITUH MOCTa, 00pa3ysi CErMEHTHI, a o



OTHONICHUIO K JPYTUM MPOTOKOJIAM WJIM MOPTaM - (PYHKIMH Mapumipytuzatopa. Takoi
MoCT/Mapiipytu3aTop (MHOTIa HasbiBaeMblii brouter) ymoOHO wucmosnb30BaTh Ha
MarucTpalv CeTH.

Paszoenenue ¢hynxkyuii nocmpoenus mabauyvl mapuipymos u UCNONb308AHUS
mabauyvt  mapuwipymos.  OCHOBHas  BBIYHCIUTENbHAas  paboTa  MPOBOTUTCS
MapIIPYTU3aTOPOM TPU COCTABJICHUU TaOIUIBI MapIIPYTOB KO BCEM H3BECTHBIM €My
ceTsiM. DTa paboTa COCTOMT B OOMEHE MaKeTaMH MPOTOKOJIOB MapIIPyTHU3AIMU, TAKUX
kak RIP unu OSPF, u BBIYHCIICHHH ONTHMAJIBHOTO MYTH K KaXJIOW IICJICBOM CETH IO
HEKOTOPOMY KPUTEPHIO. BhIUUCIICHNE ONTUMAIBHOTO IMyTH Ha Tpade, Kak 3To TpeOyroT
MIPOTOKOJII COCTOSTHUS CBsI3€ll, TpeOyeT MpUBICUEHUS 3HAYUTEIbHON BHIYUCIUTENHbHOM
MOIITHOCTH.

[Tocne Toro, kak TabnMila MapUIpyTOB COCTaBlieHA, MaplIpyTU3auus (eciu He
3a/1aHbl CIIOKHBIC TOTIOTHUTENBHBIC YCIOBUS (DUIBTPALIMN) IPOUCXOAUT BECbMa MPOCTO
- OCYUIECTBIIIETCSL IPOCMOTP TAOJMIIBI U MTOUCK COBIAJCHUS C aJPECOM LIEJIEBOU CETH.
Eciu coBmanenuwe ectb, TO TAKeT IMEpPeNaeTcss Ha COOTBETCTBYIOIIMH  TOPT
MapiipyTusaropa. B mociennee BpeMsi HaMETHIIACh TEHACHLUS pa3AeNieHUs 3TUX JIBYX
BUJIOB pabOT MEXIy pa3IMYHbIMA YCTPOWCTBAMU CETH. BBIUUCICHHE TaOIUIIBI
MapLIpyTU3allMd BO3JIaraeTcss Ha TaK Ha3bIBaeMbIi CcepBep MapuIpyTOB - 3TO
YCTPOMCTBO IIEHTPATU3YET B CETH WK 00J1acTH cetn 00paboTky maketoB RIP u OSPF u
MOCTPOCHUE TaOIMIIBI MapIIpyTOB, HO HE 3aHUMAETCS COOCTBEHHO MPOJBUKEHHEM
MaKeTOB. DJTUM 3aHUMAIOTCS APYTHE YCTPOMCTBA, KOTOPHIE 3alpalluBalOT y cepBepa
MapuIpyToB HMH(QOpPMAIMIO O HHTEPECYIONIUX HX CETAX, KIIIHUPYIOT €€ U Ha ee
OCHOBAaHUHU MApUIPYTU3UPYIOT MaKEThl. DTU YCTPOMCTBA IMOIYYarOTCsl ropa3fo Ipolle
TPaJAULIMOHHBIX MapUIPyTHU3aTOPOB U Mpolle KoHGUrypupyroTcs. MlHoraa ux Ha3pIBalOT
KOMMYTaTOpaMy TPEThEr0 YPOBHS, HMHOTJA MapuipyTtuzaropamu. [IpeumymiecTBo
CXEMBI C CepBEpOM MapIIPYTOB MPOSBISETCS TaKKe MPU paboTe OONBIIOT0 KOJIUYECTBA
JIOKQJIBHBIX CETeH Yepe3 IIO0AJBHYI0 CETh, HE TOJJICPKHBAIONIYIO, KaK IPaBHIIO,
[IMPOKOBEIIATETHHOCTh. [IpH MCMONB30BaHUU TPAJAUIIMOHHBIX MapIIPYTHU3aTOPOB, B
KOKIOM MapIIpyTH3aTope, OOMAIOMEeMCs C IPYTUMHU depe3 III00abHYIO CeTh, HYXKHO
BPYYHYIO 3aJaBaTh TJIOOABHBIN aJpec Bcex MapuipyTuzatopoB-coceneid. [lpu
UCIIOJIb30BAaHUU CEpPBEpa MAapIIPYTOB B KOMMYTAaTOPax TPEThErO0 YPOBHS HYKHO
BPYUYHYIO 33JIaTh TOJILKO TTI00ATBHBIN aJipec cepBepa MapIIPYTOB, a OCTAJIbHBIE aJipeca
MOKHO y3HaTh Yy CepBepa, KOTOPBIA, B CBOI OdYepedb, OyAeT ToaydaTh UX
ABTOMATUYECKU TPHU PETUCTpAIlMM B HEM Kaxkaoro kommyraTtopa. Ha pucynke 16.22
MOKa3aHa CXeMa HWCIOJh30BaHUS TEPBOTO0 KOMMEpPUYECKOro cepBepa mapmipytoB NAS
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xommanuu Hughes Network Systems, paGotaromiero yepe3 rinodaibHyo ceth frame
relay ¢ wmapmpyruszaropamu cepuit 7000 m 8000 5Toif ke KOMIIAHHH, KOTOPBIE
BBITIOJTHSIOT POJIb KOMMYTAaTOPOB TPETHETO YPOBHSI.

16.4.5. Tunoesvie cmpykmypot unmpacemelii.

OueBUIHO, YTO APXUTEKTypa CETH, CTEK KOMMYHHKAIIMOHHBIX IPOTOKOJIOB, THII
Ka0embHOW CHCTEMBI 3aBHCAT B KOHEYHOM CYETE OT CHEUU(UKUA TPEANpPUSTHS U
BbIOPAHHBIX NPHIIOKEHHH.

OpHako, CyHIECTBYIOT IIPOBEPEHHBIE BPEMEHEM CTPATETMUYECKUE PpELICHMS,
KOTOPbIE MOKHO CUUTATh B HEKOTOPOW CTENEHU TUIIOBBIMM, TAK KaK OHM IOJXOJAT HA
ypoBHE wuaed ans OonpmmHCTBA mpeanpustuid. K TakuM  pemeHusM s
KOMMYHHMKAIIHOHHOTO CJIOsl KOPIOPATUBHOW CETH OTHOCSATCA: MCIIOJIb30BAaHUE Ha
YPOBHE OTIENIOB 3BE3000pa3HON HEPApXHUECKON CTPYKTYphl KaOeapbHOW ceTu Ha
BUTOW mape Juisi cermentoB Ethernet m Token Ring, mpumeHeHHe ONTOBOJIOKOHHOTO
kabenpHOrO Kobua FDDI must cBsi3m cerell OTHENIOB B CETh KamITyca, CErMEHTAIIHS
ceTeil OTHIENOB U KaMIlyCOB C IIOMOIIBIO MOCTOB M MapuIpyTH3aTopoB. Takoe
pa3OmeHne XOpomio OTpakaeT W (DYHKIMOHAIBHYIO CTPYKTYPY MpEInpUaTHs, M
IPOCTPAHCTBEHHYIO CTPYKTYPY 3AaHUH.

[To mepe HpoABMKEHUS CHU3Y BBEpPX [0 HEPAPXUU IOJACETEH H3MEHSIOTCA U
HCIIOJIb3YEMbI€ YCTPOICTBA 00pa30BaHus JIOKAIBHBIX CBsi3eh. J{st oOpa3zoBanus CBs3eil
B OT/eNax W pabouyux TIpyNIax HCHOJIb3YIOTCS OOBIYHO MPOCThIE KOHLEHTPATOPbI-
MOBTOPHUTEIH, KOTOPbIE C TIOMOIIBI0O MOCTOB MJIM MApIIPYTU3aTOPOB MOAKIIOYAIOTCA K
BEPTUKAJIbHOMY IIO3BOHOUHUKY ceTH 37aHus. CeTu 3maHuil 00bEeAMHAIOTCA B
MIO3BOHOYHHUK KaMITyca ¢ MOMOILbIO MapIIpyTU3aTOPOB, KOTOPbIE HCIONb3YIOTCS U KaK
YCTPOMCTBA COEIUHEHHUS JIOKAIBHBIX CeTel ¢ IN100aIbHBIMU.

PacnpenienieHHasi MarucTpaib.

OnHOW W3 TUNHMYHBIX CTPYKTYp JJIsl CETH HEOOJBIIOrO 3[aHUS SIBISICTCS
CTPYKTypa, TpEICTaBIeHHAas Ha pucyHke 16.23. 3mech Ha KakIOM OTaxe JUIs
COeTMHEHUS PaboUnX

Meswcemesoe ycmpoticmeo
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CTaHIIM U CEPBEPOB HCIOIB3YIOTCS KOHIICHTPATOPBI-MOBTOPUTENIN MJIsi CETMEHTOB
Ethernet u komerr Token Ring. s nmokanmuzanuu rpaduka B MOJACETSX JTakeld OHHU
NPUCOCTUHSIOTCA K KaOemro BepTUKAJIbHOIO TO3BOHOYHHKA Yepe3 yCTpOoicTBa
MEKCETEBOI0 B3aUMOJICHCTBUSL - MOCTBI, KOMMYTAaTOPbl WM MapuIpyTu3aTopsl. Takas
cxeMma o0J1aaeT Xopoue MacTabupyeMoCThi0, HO IMEET U HeIOCTaTKU. Bo-mepBhIx,
3TO JIOCTATOYHO JAOPOroe pelleHre, TaK KaK yCTPOWCTBO MEXCETEBOIO B3aUMOICHCTBUS
OpUMEHSEeTCS Ha KakIOM JTaxe. Bo-BTopeix, Tpaduk, oOmuMi [Is Bcex cereid,
CKJIQ/IBIBAETCSl Ha BEPTUKAIBHONM MArucTpaj, IO3TOMY €€ MPOU3BOJIUTEIHHOCTh
JOJDKHA OBITH JOCTaTOYHA Ui €ro ooOme mHTeHcuBHOCTH. Bo Muorux cmyuasx 10-
MoutHsiii Ethernet us-3za cBoeili HHM3KOW MPOM3BOAMTEIBHOCTH HE CMOMKET CIYXKHTh
pacripenesieHHOlH Maructpanbto. Mcmonb3oBanue cetu FDDI wnm Fast Ethernet B
KayeCTBE BEPTUKAIBLHON MAarucTpai YIy4IIUT IPOMYCKHYIO CIIOCOOHOCTh MarucTpaiH,
HO yJIOPOXHT CETh.

[IpumeHeHre MOCTOB JUIsl MOJKIIFOUEHHUS CErMEHTOB Ha ATakax K MarucTpaiu
WHTPACETH SBJISIETCS XOPOIINM PEIICHHEM TOJIBKO JJISl CETEH CPaBHUTEIHHO HEOOBIINX
pa3MepoB C OOJNBIIONW OJHOPOAHOCTBIO, Iie HE TpeOyeTcs MOANAEp>KKa Pa3IUYHBIX
CETEeBBIX TPOTOKOJIOB, HE HYXHBI JKECTKHE MEphl IO BO3BEICHUIO MEXKIY CETSIMHU
3alIUTHBIX OapbepoB W HE HYXXHA pa3BUTas CBSI3b 4epe3 TIJI00albHbIE CETH C
yIaJIeHHBIMHU JIOKAJTbHBIMH CETSIMHU.

[Toaromy nansi Gosee CIOXKHBIX ceTell, OOBEAMHSIOMNX pPa3INYHbIe KaHAbHBIC
IPOTOKOJIBI. UCTONB3YETCs Apyroe 0a30BOe pemieHHe, B KOTOPOM BMECTO MOCTOB
NPUMEHSIOTCS  MapUIPpyTH3aTOPhl, pELIAIONINE 3a/aydl  COTJIACOBAHMS Pa3IUYHbBIX
KaHAJIbHBIX IPOTOKOJIOB, 3alUIIAONINE KOPIIOPAaTHBHYIO CeTh oT
[IMPOKOBEIIATEIbHBIX IITOPMOB U OOECIEUUBAIONUE JIPYTHE BBICOKOYPOBHEBBHIE
¢ynkuum ymnpasneHus: Tpadpukom. Kpome TOro, OHH MOTYT HCIONB30BATHCS IS
o0pa3oBaHus M30BITOYHBIX CBS3EH KaK MEXKAY STaKaMH, TaK U MEXAY 3JaHUSIMH, TO
€CTh Takasi CTPYKTypa CETH MOXET MpOIIE Pa3BHBATHCS, YEM CTPYKTypa, MOCTPOCHHAS
MOJHOCThIO Ha MocTaX. CTpykTypa Takod CEeTH COOTBETCTBYET CTPYKType  CeTH,
00pa30BaHHOM C TOMOIIIbIO MOCTOB.

Cranyras B Touky maructpais (collapsed backbone)

B »TOll Mojenu MmarucTpanbio CETH SBISIETCS BHYTPEHHSS LIMHA YCTPOHCTBA
MEKCETEBOTO B3aUMOJICHCTBUSA. Bce CerMeHThI ceTH, 00pa30BaHHbBIE KOHIICHTPATOPaMH,
HNOJKIIOYAIOTCS  MHAWBUAYAIbHBIMA JIUHUSMHU CBSI3M K  OJHOMY  YCTPOWCTBY
MEXCETEBOr0  B3aMMOJAEWCTBUs,  oOnajaroleMy  JOCTaTOYHOW  BHYTpEHHEH
IPOU3BOIUTENBHOCTBIO ISl MOAJEPKKU MEKCETMEHTHOTO TpaduKa.

OTy Mojaenb WHOTA HA3bIBAIOT TaK)Ke MOJENBIO C  BBIPOXKICHHBIM
MIO3BOHOYHHUKOM.

Ceifuac HEe pEAKOCTHIO SBISIFOTCS KOMMYTATOPBl C TPOU3BOJUTEIHHOCTHIO
BHYTpPEHHEH HIMHBI B HeCKoibko [0 wim Mapumpyruzaropel ¢ mmHamu jgo 1 16,
MOSTOMY TIPH YyBEIHMYEHUM TPEOOBAaHWH K IPOU3BOAMTEIBHOCTH MAaruCTpald 3Ty
npobjaeMy MOXXHO pEIINTh, MPOCTO 3aMEHUB WM MOJEPHU3HPOBAB KOMMYTATOP WIIH
MapIIpyTHU3aTop, OOpa3yIoUIMiA MarucTpaib, a HE 3aMEHssl TEXHOJOTHIO CEeTH,
clIy’Kallel pacupeeleHHON MarucTpablo.

Eme Oonee rubkum pemieHneM OyJaeT MCHOJIb30BaHUE B KAUECTBE YCTPOMCTBA C
BBIPOXKICGHHOW MAarucTpablo  KOPIOPATUBHOTO MOJAYJIBHOTO — KOHIIGHTpaTtopa c
(GYHKIMSMU ~ TOBTOPHTENS, KOMMYyTaTtopa W Mapumpyrusatopa. Jlias MHOTHX
OPEINpUATHIA TaKoW KOHIIEHTPATOp MO3BOJIUT 1M0A00paTh HYXHBIH HaOop Moaynel -
MOCTOB, MapUIPyTU3aTOPOB WM KOMMYTHPYEMBIX MOCTOB - JIJISi HYXHOH CBSI3H
noJceTel IPYr ¢ APYyroM Ha CKOPOCTHOM MarucTpajiu KoHIeHTparopa. [ns ne




CIIMIIKOM OOJIBIIMX CeTell Ha 3Ta)kax MOXKHO OTKa3aTbCs OT KOHLEHTPATOpOB Ha
JTakax, M HCIOJb30BaTh MOAYJIU-TIOBTOPUTENIN JUISI TPSIMOM CBSI3U TMOJCETEH ¢
[EHTPAJIbHBIM KOHIIEHTPATOPOM.

Mogenb ¢ BBIPOXKIEHHON MarucTpaiblo MOKET MPUMEHSATHCSA U B MaclITabax ceTu
3nanus. Hanbosee mpocto oHa opraHusyercs B CiIydae, KOrJa CerMEHTHI CeTH (TO eCTb
pabouue rpyIIbl) HE BRIXOIAT 3a MpeAessl aTaxei (pucyHok 16.24).

Kabenu oT craHmmii Ha Ta)ke MOAKIIOYAIOTCS K KOHIIEHTpaTtopy. KoHuenTpartop
MOJKET MOJACPKUBATh U HECKOJIBKO pabouuX TPYII Ha 3Ta)e) €ClIU €ro I1acCu UMeeT
HECKOJIbKO HE3aBUCHUMBIX BHYTPEHHHMX IIMH. B NPHBOAMMOM mpUMepe OT KaKI0ro
CerMeHTa K 001eMy KOHIIEHTPAaTOpPy, Pacloi0KEHHOMY Ha IEPBOM ATaxke, UAET OJUH
BEpTUKAIbHBIN Kabenb. K IeHTpambHOMY KOHIICHTPATOpPY MOJKIIOYAIOTCS U 00IIue
CepBepHlI, BO3MOJXKHO, o0pazys OTJICNbHBIE, BbI/I€JICHHbBIE CETMEHTHI.
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Puc. 16.24. Cmpykmypa cemu ¢ KOINANCUPOBAHHOU MALUCMPATILIO

OObeaMHEHUE CErMEHTOB OCYIIECTBISIET MapLIpyTU3arop (KOMMYTaTrop), K
MOpPTaM KOTOPOTO TOAKITIOYAFOTCS BBIXOJIBI CETMEHTOB IIEHTPAILHOTO KOHIIEHTPATOPA.

Bornee crnoxHble MEX3TaXHbIE COETUHEHNS BO3HUKAIOT IIPU CYLIECTBOBAaHUU
napajuieNbHBIX pad0vnX TPYIII, TO €CTh PA0OYHX TPYIII, YWIEHBI KOTOPBIX
pacmpe/esneHsl 1Mo Taxam (pucyHok 16.25).
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Kaxaplli KOHLIEHTpPATOp 3Ta)ka COEIUHSAETCS C JPYTMMHU KOHLIEHTPAaTOpaMu
STa)kell OTJeNbHBIMU KaOeIsIMM AJIsl OTAENbHBIX pabouux rpymni, C MapLupyTU3aTopom
WIM  KOMMYTaTOpPOM  HEINOCPEACTBEHHO  COCIUHAKOTCA IOPTBI  TOJBKO  TOIO
KOHLIEHTPATOpa, KOTOPBIM HAaxXOIUTCS HA ONHOM ¢ HuM dTaxe. IIpy npumeneHuu
ONTOBOJIOKHA CTOMMOCTb TaKOM CJIOKHOM BEPTUKAJIBHOW PA3BOJAKH YBEIMYMBACTCS 3a
cdeT 0O0JIBIIOro KOJIMYECTBA OTBETBICHUN U pa3bEMOB.

B nocnenHee Bpems BemyTCs OKMBJICHHBIE A€0aThl MO IMOBOAY TOTO, Kakoe
YCTPOMCTBO MEKCETEBOIO B3aWMOACUCTBHS [JOJDKHO HCIOIB30BaThCS B LICHTPE
MHTPACETH - KOMMYTATOp MM Mapuipyrtu3arop. M ToT u Ipyroi moaxox MMEKT CBOU
IIPEUMYILECTBA U HENOCTATKHU.

KommyTtatop He TpeOyeT CIOKHOTO MNpeABapUTEIbHOIO KOH(PUTYpUPOBAHMUS,
HOJ/IEP’KUBACT JIIOOBIE CETeBBIE MPOTOKOIBI (TaK KaK MPOCTO HE oOpamiacT BHUMaHMUS,
KaKHe MPOTOKOJIbI OH TIEPEHOCHUT B KaJipaxX KaHaJIbHOI'O YPOBHS, C KOTOPBIMHU OH UMEET
JIeJI0) U O0BEIUHSAET CETMEHThI CETU OBICTPO U 3a CYIIECTBEHHO MEHBILIYIO LIEHY, YEM
Mapuipyruzarop. KpoMme Toro, MHOTHE KOMMYTATOpPbI MOJAECPKUBAIOT BUPTYyallbHbIC
CEerMEHThI, II03TOMY pAaCIpeleiIeHHE KOMIIBIOTEPOB IO CErMEHTaM  MOYKHO
OCYIIECTBIISITh Ha MPOTPAMMHOM YPOBHE, MPUYEM CETMEHTBbl HE JOJDKHBI OBITh
JIOKQJIN30BaHbl BHYTPHU OJHOIO KOpIlyca, KaK 3TO NPOMCXOAUT MPU HUCIOIb30BAHUU
KOPIIOPAaTUBHOTO  MOJYJIBHOTO KOHIIEHTpAaTopa C HECKOJbKMMH BHYTPECHHHUMH
CEerMEHTHBIMHM IIIMHAMH, WM K€ BHYTPH OIHOTO CTE€Ka KOHIEHTPATOpoB. MHOrme
KOMMYTaTOpbl ~ TOJJCPKUBAIOT  O0Opa3oBaHHWE  BHUPTYyaJbHBIX  CEIMEHTOB B
pacHpeneseHHON cCucTeMe KOMMYTaTOPOB, COEIMHEHHBIX OOBIYHBIMU CBA3SIMH, TO €CTb,
HaIpuMep, OTpe3KaMu BUTOU napsl anuHou 10 100 metpos.

Opnako, 3amMTa OJHOTO CErMEHTa OT JAPYroro ¢ MOMOUIbI0 KOMMYTaTopa
BBITIOJIHSICTCST HE Oe3 mpobieM. Eciam B ceTw HET BUPTYaJbHBIX CETMEHTOB, KOTOPHIC
MOJIHOCTBIO HEMPOHUIIAEMBI IPYT IJI APYyra, B TOM YHUCIIE U MO0 HIHPOKOBEIIATEILHOMY
TpaduKy, TO 3aImKTa CErMEHTa OJHOTO OTJeNia OT CETMEHTa APYroro OTHEeNa MOXKET
IPOMCXOIUTh TOJBKOHA OCHOBE I0JIb30BAaTENbCKUX (UIBTPOB, YCTAHOBIIEHHBIX
aJMMUHHCTPATOPOM CETH, @& C HUMHU MOTYT OBITh CBSI3aHO HECKOJBbKO IpobieM. Bo-
NEPBbIX, MOJb30BATEIbCKUE (QHIBTPI KOMMYTATOPOB YCTaHABIUBATh JOCTATOYHO
CJIOKHO, TaK KaK OT aJIMUHUCTpaTopa Tpedyercsi Xxopoliee 3HaHHE CTPYKTYpPhI TaKEeTOB
CETEeBOr0, TPAHCIOPTHOIO M MPUKIAJHOTO YpPOBHA. BO-BTOPBIX, GHUIBTpanus MOKET
PE3KO CHU3UTH CKOPOCTh KOMMYTAIINH, SIBJISFOIIEHCS OJJHIM M3 TJIABHBIX TPEUMYIIECTB
KOMMYTaTopa [0 CpaBHEHUIO C MapuipyTtuzatopoM. M3-3a 3TOro HEKOTOpbIE
BBICOKOIIPOU3BOIUTEIbHBIC KOMMYTATOPBI, HampuMmep, Lattis System 28115 xommnanuu
Bay Networks, He moaaep:KuBarOT MOIb30BaTEIbCKAE PHUIBTPHI.

MapmpyTtuzarop, 00pa3yrooIIfil KOJJIAICHPOBAHHYI0 MarucTpaib CETH 3aHHus,
BBINOJIHSAET B OCHOBHOM (YHKIMIO 3alllUTHI CeTell JIpyr OT Jpyra, a He (YHKLHUIO
MapHIpyTU3alui Tpaguka MEXIy CEeTSIMH, TaK KaK IpH JPEBOBHIHOW TOMOJOTHH
npobiema BbIOOpa MapuipyTa oTmnajgaer, Ml HeKoTopble CIENUaTUCThl UMEHHO H3-3a
9TON (PYHKIIMH, KOTOpas y MapIIpyTH3aTopa BBITEKAE€T M3 €ro ajiropuTMa padoTHI,
OPEANOYUTAIOT CTAaBUTh MAapLIPYyTU3aTOp B BEpIIMHY JepeBa CeTH  3/aHHs.
JlononmHuTenbHAs (QUIBTPANUS TaKKe OCYIIECTBISETCS MapUIPYTH3aTOPOM TOPa3JIo
3 PeKTUBHEN U MpPOIIE C TOYKU 3peHus: KoH(urypuposanus. OHaKo, €Ciid OT TaKOro
[EHTPAILHOTO ~ YCTPOHCTBa TpeOyeTcss OYEeHb BBICOKas MPOM3BOIUTEIHHOCTH,
u3MepseMasi COTHSAMH ThICSY HPOJBHUIaeMbIX IMAKETOB B CEKYHAY, TO 37IeCh BBIOOp
OKa3bIBaeTCsl HeBeNWK. [loka OdYeHb HEMHOTO MapoK MapIIPYTH3aTOPOB CaMoOTo
BBICOKOTO Kjlacca MOXET CIpaBUTbCA C Takod paboOTOd - B OCHOBHOM 3TO
Mmapiipytuzatopel  Bay Networks ¢ cumMMeTpu4HOi  MYJIBLTHIPOLECCOPHOI
opranusanueii (mapupyruzarop BCN 310oit kommanuu cnocoben 06paboTaTh CBBIIIIE



1000000 makeToB B cekyHay) wiu Mapuipytu3aropsl CiSCo Systems ¢ acuMMeTpH4HOI
MYJIbTHIIpOLeccopHOii opranu3zanmeii cemerictea 7500. ITpu 3TOM CTOMMOCTBH TaKOTO
MapIIpyTHU3aTOpa MOKET COCTABUTH HECKOJIBKO COTEH THICSY JI0JIIAPOB.

Kak BuHO, HU OJTHO U3 peIlleHui He sBIseTcs uaeanbHbiM. Ha pucynkax 16.26 u
16.27 mnoka3zaHpl 00a BapuaHTa CeTH 3JaHHsI. ECTECTBEHHO, HCIOJIb30BaHUE
KOMMYTaTopa WM MaplIpyTH3aTOpa B BEPIIMHE JepeBa HE HCKIIOYACT MPUMEHEHHS
KOHKYPHUPYIOIIUX YCTPOHCTB Ha HIDKHUX YPOBHSX CETH.
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mvrresnerm ey Pasnensiemas nonoca 10 M6nt/c

BrraesnenHas nonoca 10 Ménr/c

c—ama— BRICOKOCKOPOCTHAR BbiAeIcHHAS
tonoca 10 MOuT/c

Puc. 16.26. Cemb ¢ cummempuuHot My1bmunpoyeccopHou opeaHu3ayuell.

Ecnu Ha BepumMHE OKa3bIBA€TCs MapLIPYTH3aTOP, TO KOMMYTAaTOpbl OYEHb
NOJIe3Hbl Ha CIEYIOUIeM YPOBHE HepapxuH, TIJ€ OHM MOryT oOpa30BbIBAaTh
BUpTyalbHble CcerMeHThl. OObeAMHEHHE BUPTYAIbHBIX CETMEHTOB  BHEIIHUM
MapIIpyTU3aTOPOM IIPUBOAUT K TOMY, YTO CE€HYac Ha3bIBAOT BUPTYaJIbHBIMHU CETIMH
(Virtual LAN, VLAN).
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Puc. 16.27. Cembv ¢ acummempuunou My1bmunpoyeccoprHo op2anu3ayuel.



Pons camoro mapipyruzaropa TpH 3TOM HE OTIHYACTCA OT KJIaCCHUYECKOTO
Cllydasi, KOT/Ia CETMEHTBI 00pa30BaHbl 3a CYET MX (PU3MUECKOTO pas3Ie/ICHHUSI.

Eciu Ha BeplmHEe OKa3bIBa€TCS KOMMYTATOp, TO MapIIpyTH3aTOP OTOABUTAETCS
Ha TepU(pEpPHI0 CETH, W CTAaHOBHUTCS MOTPAHUYHBIM YCTPOWCTBOM, COCAMHSIONIMM MU
OIHOBPCMCHHO OTACIAOIMIUM CETh 3JaHUs OT BHCUIHHX ceTeﬁ, KOTOPBIC, B OCHOBHOM,
OKa3bIBAIOTCS TII00ATBHBIMH CETSIMH.

CymectByeT W TpeTHH BapuaHT, KOIJa B BEPIIMHY CETH IIOMEIIAETCs
KOMMYTAaTOp, CHOCOOHBI OJHOBPEMEHHO BBINONHATE M (YHKIUH MaplipyTH3aTopa.
Ecnu mipu 5T0M KOMMYTaTOp IMOAAEPKUBACT BUPTYaIbHbIE CEIMEHTBI, KOTOPBIE BHYTPH
HETro e 00BEAMHSIOTCS MPOrPAMMHBIM CIIOCOOOM IO aJrOpUTMaM MapiIpyTH3aTopa,
TO BHPTYAJbHOCTb TaKUX CETEH CTaHOBHUTCS Oosiee odeBHIHON. OHAKO TOKA 3TO HE
caMblii pabOTOCIOCOOHBIN BapHaHT H3-3a TOTO, YTO COBPEMEHHBIC KOMMYTATOPHI
BhICIIECrO Kiacca, Takue kak Catalist 5000 komnanuu Cisco Systems nwiun MMAC Plus
kommanuu Cabletron pesko CHWKAIOT TPOU3BOAMTEIBHOCTH MPH  BBIMOJHEHHN
OJTHOBPEMEHHO (DYHKITMI KOMMYTAIIMH U MaPIIPYTH3AIHH.

MeToanyeckue peKoOMeHAAIUN 1Sl PenoiaBaTeiei.

s mpoBeneHus JaHHOTO 3aHSITHS PEKOMEHAYETCS CIEAYIOIIUNA pacueT BPEeMEHH
Y METOJ/IMKA €r0 MIPOBEICHHUS.

1. Beoonas uwacmo - 10 mun.

- MpPOBEpKa HAMYMUS 00y4aeMbIX CTYJICHTOB;

- OODBsSBJICHHUE TEMBI, IIEJIN 3aHATUS, IEPEeYHs YUeOHBIX MOCOOUI U yUeOHBIX
BOITPOCOB.

1I. Ocnosnas wacmo —330 mun.

1. Apxurektypa u IpOTOKOJbI - 90 MUH.

Paccmotpeth TpaauiMoHHbIe JToKabHbIe cetu Ethernet u Token Ring u
JIOKaNbHBIE ceTH Ha ObICTPBIX mpoTokonax: FDDI, Fast Ethernet u 100VG-AnyLAN.

2. KabGenabHbBIE CHCTEMBI JIJIs TOKAJIBHBIX ceTel - 60 MUH.

PaccMoTpeTh KOHLIEMIIMIO M MPEUMYIIECTBA CTPYKTYPUPOBAHHON KabOenbHOU
CHUCTEMBI, BBIOOp Kalensi HJisi pPa3IHYHbIX TMOJCUCTEM, MPUMEPHI MPOMBIIUICHHBIX
CTPYKTYPUPOBAHHBIX KaOCIbHBIX CHCTEM.

2. MHoOrocerMeHTHbIE JTOKAJIbHBIE CETH - 90 MUH.

N3yunTh CTPYKTYpy M CpEICTBAa, NPUMEHEHHWE KOHLEHTPATOpPOB, NMPUMEHEHHE
MOCTOB 1 KOMMYTaTOPOB.

4. CeteBoli ypOBEHb KaK CPEJICTBO OObETUHEHUS IOKATBHBIX CETMEHTOB — 90 MUH.

JlaTh 001mMe CBeeHUs M0 MPUHIMIIAM PabOThl COCTAaBHBIX CETEH, MO MPOTOKOJIaM
cereBoro u TpaHcnoptHoro ypoBuei (IP, TCP, UDP, IPX), mo mnpoTtokoiam
mapipyrusaiuu (RIP u OSPF), mo Tunam u xapakTepucTHKaM MapIiipyTH3aTopoB,

110 TUIHOBBIM CTPYKTYypaM UHTpACETEN.

II. 3axmowumenvuas wacmos — 20 MuH.
KOHTPOJIbHBIN OMpOC;
OTBETHI Ha BOIIPOCHI 00YYaeMbIX CTY/ICHTOB;
MOJIBEJICHUE UTOTOB 3aHATHS;
3aJlaHle Ha CaMOTO/ITOTOBKY.



