Jexnus 17a.
I'JIOBAJIBHBIE CETHU. Tunbl M CpaBHUTEJIbHASL XaPpAKTEPUCTHKA.

I'nooanvnvte cemu - Wide Area Networks (WAN) - o0beauHsiroT
TEePPUTOPHAILHO  PACCPeJOTOYECHHBbIE  KOMIBIOTEPBbI, KOTOpbIe  MOIYT
HAXOAUTHCS B Pa3JIM4YHBIX TIoOpoAax M cTpaHax. Tak Kak IpOKJIajaKa
BBICOKOKQUECTBCHHBIX JIMHUH CBSI3U HAa OOJBIINE PACCTOSIHUSA OOXOTUTCS OYECHb
JIOpPOT0, TO B INIOOATBHBIX CETSIX YacTO MCHOJB3YIOTCS CYIIECTBYIONIME JIMHUH CBSI3H,
M3HAYQJIbHO I[IpEeHa3HAYeHHbIE COBCEM Uil Apyrux ueneil. Hampumep, muorue
rio0anbHble CETH HCIONB3YIOT TeneoHHble M TenerpadHble KaHaibl OOIIEro
HazHaueHUs. M3-3a HU3KUX CKOPOCTEH TaKWX JMHUN CBSI3U B TJIOOQIBHBIX CETAX
Ha0Op MPEJOCTaBIAEMBIX YCIYr OOBIYHO OrpaHMYMBACTCA Iepenaueii (¢aitios
PEUMYIIECTBEHHO HE B OIIEPATHBHOM, a B (JOHOBOM peKuMe, B OpME IEKTPOHHOM
noutel. g ycToiuMBON nepenauyd JUCKPETHBIX JAHHBIX I10 HEKAYE€CTBEHHBIM
JUHUASM ~ CBS3M  IPUMEHSIOTCS  METOAbl W 000pyHOBaHHME, CYIIECTBEHHO
OTJIMYAIOIIKECS OT METO/I0B U 00OpYyIOBaHUS, KOTOPbIE IPUMEHSIOTCS B JIOKAIbHbBIX
ceTsx. B To ke Bpems ceifuac HaOIMOAaeTCs SIBHASI TCHICHIIMS COMTMKEHUS JIOKATbHBIX
U TJI00aNBHBIX CETeH, OJHOW M3 MPUYMH KOTOPOTO SIBISETCS YAy4IIEHHE KauecTBa
JUHUM CBsi3U. B 17100anpHBIX CETSX Hayalu MOSBIATHCA U ONEPATUBHBIE CEPBUCHI,
HanpuMep, 10CTyNl K HHPOpMallMOHHbIM cepBepaMm cetu Internet.

HcTtopuuecku rio0ajbHble BBIYMCIUTEIbHbIEC CeTH MOABUJIMCH NEPBbIMH.
Kazasioch oueBUIHBIM, YTO COEIUHATH HAJJ0 KOMIIBIOTEPHI, pa3HECEHHBIE Ha OOJIbIIINE
paccTOsIHUSA, @ HE HAXOALINECS PAJIOM, TaK KakK JJIsi HUX MO>KHO OPraHHW30BaTh 0OMEH
JaHHBIMHU "BPYYHYIO", HapuMep, yepe3 CMEHHbIE MarHUTHbIE HOCUTENHU. Jla 1 He Tak
4acTO B OJHOM MECTE€ KOHLEHTPUPOBAJIOCh HECKOJIbKO MAIIWH, rOpa3jo daile
HpEeIIpUsITHE TPUOOPETAIO OJHY MOIIHYIO MAllliHY, KOTOPYIO U CBSI3bIBAaTh-TO ObLIO
He ¢ 4yeM. TepMuHanbl Takod yHuBepcaibHOM DBM mnokpeiBaiu BCIO TEPPUTOPHUIO
OPEANPUATHS U NPEACTABISUIN CO00H (PYHKIMOHATBHBIN SKBHBAJICHT COBPEMEHHOM
JIOKQJIbHON CeTH, MPENOCTaBIsAsl BCEM COTPYAHMKAaM JOCTYN K IEHTPAJIM30BaHHBIM
JAHHBIM C TIOMOIIBIO MPOCTHIX al()aBUTHO-IU(PPOBBIX TEPMUHAIOB. [ JIaBHBIM
CTUMYJIOM CO3/laHusl IJIOOANbHBIX CeTell SBUJACh HOTPEOHOCTh B COBMECTHOM
UCTIOIB30BaHUN  WHGPOpMANWHK, JOKAJM3YIOUIeics B pasHbIX, Teorpaduueckn
yIaJeHHBIX TOuYKax. Takas moTpeOHOCTh MOIJa ObITh YIOBJIETBOPEHA TOJBKO IPHU
HanU4yuu 3QQPEeKTUBHBIX METOJIOB Mepeaadn JaHHbIX Ha Ooibline paccTosHus. C aToi
Henbio M ObUTM pa3paboTaHbl CHEUANbHBIE METO/ABl IMepefaud U ammaparypa,
KOTOpBbIE TIO3BOJIWJIM CBSA3aThb MEXJAy COOOH KOMIIBIOTEPHI, HaxoJdIIMecs Ha
PAacCTOSIHUM MHOTUX KHWJIOMETPOB JPYT OT ApYyTa.

I'opa3no mo3ixke, xorga ObUTM OCO3HAHBI MPEMMYIIECTBA paclpeieseHHOM
00pabOTKM JaHHBIX M pPa3AeleHUs PECYpCcOB, HAYAJIOCh Pa3BHTHE JIOKAJbHBIX
BBIYMCJIMTEIbHBIX ceTeil. DTO pa3BUTHE MPUOOPENO MOAIMHHO B3PBIBHOM XapakTep
1ocjie TOro, Kak B CETU ObLIM OOBEIMHEHBI MEPCOHANbHbIE KOMIBIOTEPHI. Takue
CUCTEMBI OKa3aluch O4Y€Hb A(P(EKTUBHBIMU: OHHU JIETKO JOMYCKAJIU HapalllBaHHE
BBIUMCIUTEIBHON MOILIHOCTH, OOECHEeYMBAIM BBICOKYIO HAJEXKHOCTb, OO0IaIaIu
yIOOHBIM TOJIH30BATEILCKUM HHTEp(dEicoM, TO €cTh Hecau B cebe Ooibiine
NOTEHLMAJIbHBIE ~ BO3MOXKHOCTH  CO3JaHHUS  MOJHOCTBIO  pacHpeesIeHHOU
BBIYMCIIUTEIIBHOM CPEIbI.

17.1. CpaBHeHue 17100aJIbHBIX M JIOKAJIbHBIX CeTeil.

JIokanbHBIE CETU Cpa3y 3aHAJIu CBOMO OCO6y'IO HUITY, OTJIWYHYHO OT HUIIH,
3aHAMaeMOl TII00AJIbHBEIMU ceTIMU. B To BpEMs KakK r00albHBIE CETH TATOTEIU K
o0iactu TGHCKOMMYHHKaHHﬁ, JIOKAJIBHBIC CCTHU pacCMAaTpHUBAJIMCh B TECHOU CBS3HU C
BOIIpOCaMU HUCIHOJIb30BAHUSA KOMIIBKOTCPOB. DT0 O00BICHAIOCH CYIICCTBCHHBIMHA
OTIIMYUAMU 3TUX OBYX THUIIOB CCTCI‘/’I, BBIpAXAIOMIUMHUCA B OCHOBHOM B pPa3jIMuUAX
afmnaparypbel 1 METOAOB IEPCAAYH HJAHHBIX 110 KaHaJIaM CBA3H. Ho Bce 3Tu roasl
HUCCICIOBAaHUA B o0macTsax u JIOKAJIBHBIX, U rI00AJbHBIX CETeH HEe CTOSIIN Ha MCECTC, U



CUTyallusl IOCTEIIEHHO Hadajla U3MEHATHCA: €CIIM JECSATOK JIET Ha3aj JIOKAJIbHbBIE U
I00aNbHBIE CeTH MPEICTABIUIN cO00H "TBa MUpa - IBE CUCTEMBI", TO K HACTOSIIIEMY
BpPEMEHU SIBHO MPOCMATPUBACTCS TEHICHIIHS K COMMKEHUIO ATUX "MHPOB".

PaccmoTpuM oTamums r00aIbHBIX OT JOKAJIbHBIX CETEH, HE MPUHUMAs ITOKa BO
BHUMAaHUE TE€X TEHACHUUN, KOTOpPHIE MOSBUIUCh B CETEBBIX TEXHOJOIMSAX 3a
nocjenHee BpeMs. OTH TEHACHIMH MBI OOCYIMM, Koraa oOpaTuMmcsi K BOIPOCY
COMMKEHUS JTOKATBHBIX U TII00abHBIX CETeH.

17.1.1. IIpomsasicennocmo, Kauecmeo u cnocod nPoKIAOKU TUHULL C8A3U.

Wtak, Ki1acc JOKAJIbHBIX BBIYUCIUTEIBHBIX CETEH MO OMpENeIeHUIO OTINYAeTCs
OT KJIacca ri00albHBIX ceTeil HEOONBIINM PACCTOSHUEM MEXIY Y3JIaMH CeTU. JTO B
MPUHIINIIE JeJIaeT BO3MOXKHBIM HCIIOJIb30BaHHE B JIOKAIbHBIX CETAX KayeCTBEHHBIX
JUHUM CBSI3U: KOAKCUAIBHOTO Kalessi, BUTOM Maphl, ONTOBOJIOKOHHOTO Kabens. B To
)K€ BpeMsi OHU HE MOryT OBITh HCIHOJIb30BaHbl Ha OOJBLIMX PACCTOSHUSIX,
CBOMCTBEHHBIX TIJIOOANBHBIM CETSAM, H3-32 DJKOHOMHYECKMX oOrpaHuueHuii. B
[JI00ANBHBIX CETSAX B OCHOBHOM HCHOJB3YIOTCSl YK€ CYILECTBYIOIIME JIMHUN CBS3U
(tenerpadubie unu TenedOHHBIE), a B JIOKAIbHBIX CETAX OHU MPOKIIAIBIBAIOTCS
3aHOBO.

17.1.2. Cnosxcrnocms memoooe nepeoauu u 000pyoo6anus.

B ycrnoBusix HM3KOM HaAEKHOCTH (PU3NYECKUX KAHAJIOB B IIOOAIBHBIX CETIX
TpeOyeTcs HCHOJb30BaTh OoJiee CIIOXKHBIE METOJAbl Iepeladd JaHHBIX, YeM B
JIOKANIbHBIX ceTsiX. Tak, B TI00albHBIX CETAX UIMPOKO MPUMEHSIOTCS MOIYJISAIHS,
ACMHXPOHHBIE METOJbl OOMEHa C HCIIOJIb30BAaHHEM CKOJIB3SIIIETO OKHA, CIIOKHBIE
METOJIbl KOHTPOJIbHOTO CYMMHPOBAHHs, KBUTUPOBAHHE M MOBTOpHBbIE mnepenaun. C
JIPYrol CTOPOHBI, KAYeCTBEHHbIC JUHUHU CBA3H B JIOKAIBHBIX CETAX MO3BOJIMIN
VIIPOCTUTH MCTOIb3YyEMbIE 3/1€Ch MPOLIEAYPHI Mepejaun TaHHBIX 32 CUET MPUMEHEHUS
HEMOJIyJIMPOBAHHBIX CHUTHAJIOB, CHUHXPOHHBIX METOJOB Iepelayd, MPOCTEHIINX
METOJIOB KOHTPOJISL JAHHBIX [10 YETHOCTH U 0TKa3a OT 003aTeNIbHOTO MOATBEPKACHUS
MOJTyYEHUs TTaKeTa, BO BCAKOM CIIydae Ha HIDKHHUX YPOBHSX CT€Ka MPOTOKOJIOB.

Tak Kak B JIOKQJIBHBIX CETAX HCIIOJIB30BAIUCH IMPOCThIE METOJbI Mepeaadyu
JaHHBIX, TO OoJiee MPOCTHIM IO CPABHEHHIO C TNIOOATBHBIMU CETAMU OKa3alloch U
UCIIONIB3YEMOE 3/IeCh 00OpYyIOBaHUE IMEpelaydl aHHBIX, K KOTOPOMY 10 HEIaBHETO
BPEMEHU MOXHO OBLJIO OTHECTH TOJIBKO CETEBble aJanTepbl U IACCHBHBIC
KOHIIEHTpaTophl. B KauecTBe y370B JOKAJbHOH CETH B OCHOBHOM BBICTYHAIOT
NepCOHANbHbIE KOMIBIOTEPHI, CEpBEpPHl M CymepcepBepbl. B rioOanbHBIX ceTsx
IIMPOKO HCIIONIb3YyeTcss Oosiee CIIOKHOE M pa3HOOOpazHoe 00opynoBaHME Nepeaayu
JAHHBIX -MOJEMbI, MYJIbTHILIEKCOPBI, KOMMYTATOpBl, YCHJIUTENH, MpeoOpa3oBaTen
CUTHAJIOB, @ B KayecTBE Y3JIOB TJ00aJbHOW CETH dyallle HCHOJIb3YIOTCS OOblINe
MaIllMHbI KJ1acca MeHH(PEeHMOB.

17.1.3. Ckopocmb 00mena Oannbimu.

OfHUM M3 TJIaBHBIX OTJIMYMN JIOKAJbHBIX CETed OT TJI00AJIbHBIX SBISETCS
HaJIMYMe BBICOKOCKOPOCTHBIX KaHAJOB OOMEHA JAaHHBIMHU MEXJy KOMIIBIOTEPaMH,
ckopocth KoTopbix (10, 16 m 100 MO6/c) cpaBHUMa €O CKOPOCTSIMH pabOThI
nepupepuiHbIX YCTPOMCTB KOMIBIOTEPA - AUCKOB, MOHUTOPOB U T.II. 3a CYET 3TOTO Y
MOJIb30BaTENsl JIOKAJIbHOM CeTH, MOJKIIOYEHHOIO K YAAJeHHOMY pasJelisieMoOMy
pecypcy (Hampumep, IHUCKY cepBepa), CKJIaJbIBaeTcs BII€YAaTIEHHWE, 4YTO OH
MOJIB3YETCSl ATUM JTMCKOM, Kak "cBouM". Iy r1o0aidbHBIX ceTell TUIMMYHBI Topasio
Oonee HU3KUE CKOpPOCTH mepemauu naHHbeix - 2400, 9600, 14400 u 28800 O/c, B
nocienHee Bpems - 56 u 64 Ko/c.

17.1.4. Tononozuu.

B To Bpemst kak ISl TOKaJIBHBIX CETEH XapaKTEPHO HCIOJIH30BAHHME THUITOBBIX
TOMOJIOTHM, TaKMX Kak oOImas IIHMHA, 3BE3]1a, KOJIbIIO, B IVIOOANBHBIX CETIX 4Yallle
WCIIOJIB3YIOTCSL TOTIOJNIOTHHM THIA HepapXudeckas 3Be3Ja WIH IMPOU3BOJBHBIE
CMEIIaHHBIE TOTIOJIOTHH, TTPUYEeM reorpaduueckoe pa3MereHnue MyHKTOB, B KOTOPBIX
COCPEIOTOUEHBI KOMITBIOTEPHI MM KOMMYTATOPHI, OKa3bIBA€T HA TOIOJOTHIO CBS3EH



OCHOBHOC€ BJIUSIHHUC.
17.1.5. Pazoenenue Kananioe.

B nmokanpbHBIX CETSX KaHaJbl CBS3U HCIOJB3YIOTCS, KaK MPaBUIIO, COBMECTHO
Cpa3dy HECKOJbKMMHU Yy3JaMH CETH, a B TJOOQIBHBIX CETSAX TMapbl COCETHUX
KOMMYTaTOPOB HWHIWBHIYalbHO HCIIOJIB3YIOT OTPE30K Kadels, MX COCTUHSIOIIETO.
Hanmnuue oOmieit cpensl mepemayu JaHHBIX (BO BCAKOM cliydae B HMX 0a30BBIX
TOIIOJIOTHUAX, TAKHUX KaK 061_[12151 IIrMHa HJIN KOJIBI_IO) I/I36aBJISICT JIOKAJIbHBIC CCTU OT
HEO0OXOUMOCTH YIPABIEHUS NOTOKOM JAHHBIX JUIsl YCTPAHEHUs MEPErpy30K CETH U
1oTephb MakeToB. B TiIo0albHBIX CETAX TaKue MPOLEAYpbl HEOOXOIMMBI, TaK Kak
I/IHI[I/IBI/II[yaJILHBIC KaHaJIbl BCCra HAXOIATCA B paCHOpSDKCHI/II/I KOHCYHBIX y3JIOB nJIn
KOMMYTaTOpOB, nu HepeHOHHeHI/Ie CECTU MOXKET HaCTYHI/ITB B cnyqae CJINIIIKOM
HHTGHCHBHOﬁ I‘eHepaHI/II/I JAHHBIX O[[HOBpCMeHHO 60J'IBI_HI/IM KOJIMYCCTBOM y3JIOB.

17.1.6. Ypoeenw peanuzyemuix pynxyuit mooeau 1SO

B nokampbHBIX CETAX C THUIIOBOW TOMOJIOTMEN OKa3bIBAETCA JIOCTATOYHBIM
MCIIOJIb30BAHUE TOJIBKO MPOCTHIX TPAHCIOPTHBIX MpoIeayp (MEepBbIX IBYX YpPOBHEM
CEMUYpPOBHEBOW MOJIEIH), TaK KaK HET HEOOXOJMMOCTH B MapuipyTusanuu. B
MIOOANBHBIX CETSAX 0053aTeNbHO HAJIW4YWE eIle, KaKk MUHUMYM, (DYHKIHMI CETEeBOTO
ypoBHs. OHAKO pa3IU4Ue MEXAY TI00aTbHBIMU M JIOKAJIBHBIMH CETSAMHU B MOJEIHU
OSI nposBiseTcst TONBKO Ha HIDKHUX YPOBHSIX. BO MHOTHX Cllydasx MPOTOKOJIBI HA
BEPXHUX YPOBHSX OJIMHAKOBBI JUIsl 0OOUX THUIIOB CETEH.

17.1.7. Onepamusnocms 6blnOJIHEHUS 3ANPOCOB.

Huskass cKopocTh mepenavyd JaHHBIX B TJOOQJBHBIX CETSIX 3aTPYAHSET
peann3alio CEpBUCOB B pexkuMe ON-line (ormepaTHBHBIM JOCTYIT), KOTOPBIC SIBISIOTCS
OOBIYHBIMU TSI JIOKAJIBHBIX CETCH.

17.1.8. Macwumabupyemocme.

"Knaccuueckue" nokanbHblE CeTH 00J1aat0T IJI0X0H MacIITaOUpyeMOCThIO U3-
3a JKECTKOCTH 0a30BOM TONOJOTMHU, KOTOpas OIpENEsieT CIOCo0 IOJKIOUYEHUS
CTaHIMH, HampuMmep, OOWIyl0 MHMHY W JAIUHY JuHuM. [lpu Takol TOmOJIOTHH
XapaKTEPUCTUKHU CETU PE3KO YXYIIAIOTCS MPU JOCTHXKEHUU ONPEEIIEHHOTO Mpeiesa
[0  KOJMYECTBY  y3JI0B. [7100albHBIM K€  CeTsIM  MpHUCylla  Xopolias
MacIITabupyeMOCTh M3-3a JIOMYCTUMOCTH MPOU3BOJIBHOM TOMOJOTHH U aJrOPUTMOB
yIpaBlIeHUs] TOTOKaMU JaHHBIX.

17.1.9. Habop cepsucos.

JlokanpHBIE CETH MPEIOCTABIAIOT, KaK TMPaBWIIO, HIMPOKHA HAOOp YCIyr:
pasznuuHble BUABI (aillloBOro cepBuca, NMPUHT-CEPBUC, (aKc-CepBHUC, CEpBHC 0a3
JAaHHBIX, DJICKTPOHHAA MMo4YTa U JPYIruc, B TO BPpEMA KaK rio0albLHBIE CETH B OCHOBHOM
NpeaoCTaBJIAOT IMOYTOBBIC YCIYIrd, a4 HWHOrJa W OTIpaHUYMBAIOTCA TOJIBKO OAHUM
TPAHCIOPTHBIM CEPBHCOM - MepeJayeil MPOU3BOJIBHBIX MAKETOB JAHHBIX OT Y3JIa
OTIIPABHUTEINS K Y3IIy MOJTydaTedIs.

17.1.10. Akmuenocmos mpancnopmHoll cemu.

B rnoGanbHBIX ceTAX TpaHCHOpPTHAs CEeTH, (PyHKIHEW KOTOpOil SBIsEeTCS
JIOCTaBKa MaKeTa 0JJHOTO a0OHEHTa JIPYroMY, CTPOHUTCS C UCTIOJIh30BAaHUEM aKTUBHBIX
AIIEMEHTOB - y3JI0B KOMMYTAIlUU, TTOCTPOCHHBIX Ha 0a3e KOMITBIOTEPOB, CHEI[HAIBHO
BBIICTICHHBIX JJIS OTHUX IieNiel. IMEeHHO KOMMYTallMOHHBIE KOMIBIOTEPHI YIPABISIOT
NpUeMOM M Tiepeqavell JaHHBIX, B YaCTHOCTH, BBHIMOJHSIOT MapHipyTh3anuio. B
JIOKAJIBHBIX CETSAX TPAHCIOpPTHAs TMOJCHUCTEMAa TAcCHMBHA M TPEICTaBIsACT CO0O0
npocTo (PU3UYECKYIO Cpely Mepeaadr ANEKTPUUSCKUX CUTHAIIOB, a Bce (PYHKIIHUU IO
nepeave MakeToB BHIMOIHIIOT OOBIYHBIC CTAHITH CETH.

17.1.11. Omuowenue coocmeennocmu.

OOBIYHO JIOKAJIbHBIE CETH YCTAHABIMBAIOTCS U JKCIUTyaTHPYIOTCS OIHOU
OpraHu3aIMel, CiIe10BaTeIbHO, OHU OTHOCSTCS K YaCTHBIM CETSIM Iepeavyn JaHHBIX,
a rjo0ajJbHbBIE CETH OBIBAIOT M YACTHBIMM, KOTJA OHHM CO3HAI0TCS OJHOH OOJBIION



yacTHOW  ¢upmoit  (Hampumep, cetb kommanuu Digital  Equipment), wu
0O0IIeCTBEHHBIMH (HApUMep, O0JIbINAs YaCTh POCCUICKUX TEPPUTOPHATBHBIX CETEH).

17.2. TeHgeHUHMA K COJMIKEHUIO JJOKAJIBHBIX U II00AJbHBIX CeTel

Ecnu npuHATH BO BHUMaHUE BCE BBIILIE IEPEUNCIICHHBIE PA3INYUs JIOKAIbHBIX U
r7100aIbHBIX CeTeH, TO CTAHOBUTCS MOHATHO, IIOYEMY TaK JOJITO MOTJIM CYIIECTBOBATh
pas3zenbHO JBa COOOINECTBA CIEHUAIMCTOB, 3aHUMAOIIMECS 3TUMH JBYMsS BUJIaMHU
cereid. Ho 3a mocneaHue roapl CUTyalus pe3K0 U3MEHUIIACH.

CrneuuanucTsl 1O JIOKAJIbHBIM CETSIM, I€pe]] KOTOPhIMM BCTAIU 3aJauyd
O0OBEAMHEHNS HECKOJIbKMX JIOKAJIbHBIX CETEH, PACIONIOKEHHBIX B  Pa3HbIX
reorpauecKy yJaleHHBIX Jpyr OT Japyra  ¢uidanax OIHOTro OOJIBIIOro
OPEINPUATHS, ObLIH MPOCTO BBIHYKJIEHBI 00PATUTh CBOU B30PHI K UYXIAOMY ISl HUX
MHUpY TJIOOAJIbHBIX CeTe W TeNeKOMMYyHHMKauuid. TecHas MHTerpauus yaaJeHHBIX
JIOKaJIbHBIX CETeH HE IO3BOJIIET pPacCMaTpPHUBATh TIIOOAJIbHBIE CETH KaK '"depHBIN
MUK, TIPEICTABISIONINA COOOH TOJIBKO HHCTPYMEHT TPAHCIOPTUPOBKH COOOIICHUH
Ha Oospiive paccrosiHus. IloaTomy Bce, 4TO CBA3aHO € T00ANbHBIMU CBSI3IMU U
yIaJeHHBIM JIOCTYIIOM, CTAJI0 IPEIMETOM KHMBEWILEro MHTEpeca s CIEUUalINCTOB
10 JIOKQJIbHBIM CETSIM.

C npyroil CTOpPOHBI, CTPEMJICHHE [OBBICUTh NPOMYCKHYIO CIIOCOOHOCTbD,
CKOPOCTh ME€peAaud JAaHHbIX, PACIIUPUTH HAOOpP U OIEPAaTUBHOCTH CEPBUCOB,
JPYTMMHU CJIOBaMH, CTPEMJIEHHE , YIYUIIUTh KA4ECTBO MPEIOCTABIAEMbIX YCIYT - BCE
9TO 3aCTaBUJIO CHEIUAIMCTOB MO TJ00alIbHBIM CETSIM OOpaTUTh IMPUCTAIBHOE
BHUMaHUE Ha TE€XHOJOIMH, HUCIOJb3YEMbIE B JIOKAJIbHBIX CETAX. Takum o0Opa3zom, B
MUPE JIOKAJBHBIX U TJI00ANbHBIX CETEN SBHO HAMETUIJIOCH JIBUYKEHUE HABCTpEuy ApPYT
JIpYry, KOTOPOE YK€ CEroJiHs IPUBENO K 3HAYMTEIbHOMY B3aUMOIIPOHHKHOBEHMIO
9TUX JABYX CETEBBIX TEXHOJIOTHI.

OnHMM M3 TOpOSBIEHUN 3TOro ,,CONMMMKEHUs, SBISETCS NOSIBICHUE CeTel
Mmacmraba 6omapiioro ropoaa (MAN), 3aHMMaOIKUX MPOMEKYTOUHOE IOJIOKEHUE
MEXIYy JOKaJIbHBIMH M TJOOAJbHBIMH ceTsMH. [Ipu moctaToyHO OOIBIIMX
pPacCTOSIHUAX MEXKAY y3JlaMH OHH OO0JIaZal0T KayeCTBEHHBIMU JIMHUSMH CBSI3U |
BBICOKMMM CKOPOCTSIMH OOMeHa, Jaxe Oojiee BBICOKMMH, YE€M B KJIACCHUECKUX
JOKaJIbHBIX ceTsaxX. Kak u B ciydae nokanpHBIX ceTell, npu noctpoennn MAN yxe
CYILIECTBYIOIINE JIMHUU CBA3HM HE UCIOJB3YIOTCS, a IPOKJIAIbIBAIOTCS 3aHOBO.

MeTo1 KOMMYTallUK MaKeTOB BCETAa ObUT OCHOBHBIM METOJOM JUISl JIOKAJIbHBIX
CeTei, Tenmepb C PACHPOCTPAHEHUEM ceTed MeTpomnoyinii U TexHoiaorun ATM oH
CTAaHOBUTCS OCHOBHBIM M JJISl TJIOOAJTBHBIX CETEW, MPUUYEM HE TOJBKO TJI00aNbHBIX
KOMIIBIOTEPHBIX CETeH, HO U LUPPOBBIX TEIEPOHHBIX CETEH, MeperaroluX
OJIHOBPEMEHHO TO0JIOC, BHACOMH(OpPMAIIUIO W KOMIBIOTEPHBIE JaHHBIE (CETH C
WHTErPAINeH YCIIyT).

COmmkeHre B MCHOJIb3YEMbIX METO/ax MepeAayd JAAHHBIX MPOUCXOJUT U Ha
mwiargopme ontuueckoil nudpoBol (HEMOAYIMPOBAHHOW) IepeAayd JaHHBIX I10
ONTOBOJIOKOHHBIM JIMHUSAM cBsA3U. TexHonorus ATM mnperennyer Ha TO, YTOOBI
CTaTh €IMHBIM METOJIOM MepeJaul JaHHBIX KaK B JIOKAJIbHBIX, TaK U B TNI00aIbHBIX
cetsix. M3-3a pe3koro ymnydiieHus KadyecTBa KaHAJIOB CBSI3M B TJIOOQIBHBIX CETSX
Hayajy OTKa3bIBaTbCsl OT CJOXKHBIX W H3OBITOYHBIX Tpoleayp obOecreueHus
KOPPEKTHOCTH Tepeiaun JaHHbIX. [IpumepoM moryT cinyxuth cetu frame relay. B
ATUX CEeTSX MPEAINONaraeTcs, YTO UCKaKeHUE OUTOB MPOUCXOIUT HACTOJIBKO PEJKO,
YTO OLIMOOYHBIN MAKeT MOKHO MPOCTO YHUUYTOXKUTH, & BCE MPOOJIEMBI, CBA3aHHbIE C
€ro ImoTeped, peluTh C IMOMOIIBI0 MPOTpaMM MPHUKIAJHOTO YPOBHS, KOTOpBIE
HETOCPEJCTBEHHO HE BXOIAT B cocTaB cetu frame relay.

3a cYeT HOBBIX CETEBbIX TEXHOJOIMH U, COOTBETCTBEHHO, HOBOTO
000py/I0BaHUsI PACCUMTAHHOW T'O Ha MCIOJIb30BaHHE OoJjiee KAYeCTBEHHBIX JIMHHM
CBS3M, CKOpPOCTH Iepeladyl JaHHbIX B YK€ CYUIECTBYIOIIUX KOMMEPUYECKUX
[JI00ANBHBIX CETSAX HOBOTO IOKOJIEHHS MPUONMKAIOTCS K CKOPOCTSM JIOKAJbHBIX
cereii (B cersx frame relay ceiivac goctymuel ckopoct 2 MO/c), a B
AKCIEPUMEHTAIbHBIX I100aNbHbIX ceTsiX ATM u npeBoCXOAST WX, JOCTUTasl COTEH



MEraOuT B CEKYHTY.

JlokanbHBIE CETH, B CBOIO OY€pe]lb, IEPEHUMAIOT HEKOTOPHIE POJOBHIC YEPTHI
rnobanbHbIX ceredd. lloutn Bce HOBBIE CKOPOCTHBIE TEXHOJOTMH HCIOJIB3YIOT
CHelHalIbHbIe YCTPOWCTBA - KOMMYTATOPbI HJIM KOHIIEHTPATOPBI, KOTOPHIE TIEpEatoT
MaKeThl MEXKAY KOMITbIOTEPAMH, MTOAKIIOUYEHHBIMH K 3TUM YCTPOHCTBAM, C MTOMOIIBIO
UH/IWBUYAIbHBIX, @ HE pa3JeNsieMbIX JHMHUNA CBA3M. B 3THX TEXHOJOTHIX
KOMMYTATOPbI COSTUHSIIOT MEXy COOOW IO HMepapXHUeCcKol cxeme. MoJ00HO TOMY,
KaK 3TO JIeJIaeTCsl B TEIC(POHHBIX CETAX: UMEIOTCS KOMMYTATOPbl HIXKHETO YPOBHS, K
KOTOPBIM HENOCPEJICTBEHHO MOJKIIOYAIOTCS KOMIIBIOTEPhl CETH, U HMEIOTCS
KOMMYTAaTOpbl ~ CIEAYIOIIETO YPOBHS, KOTOPBIE COCOMHAIOT MEXIy CoOoi
KOMMYTaTOpbl HIDKHETO YpoBHS U T. 1. KomMmyraTopsl 0osee BBICOKHX YpOBHEH
0o0namaT, Kak MpaBHUIIO, OOJNBINCH MPOU3BOAUTEIBHOCTBIO U PabOTAOT ¢ Oolee
CKOPOCTHBIMU KaHaJaMH, YIUIOTHSS JaHHbIE HWXKHUX ypoBHEH. OmNMCaHHBIMU
yepTaMu TII00ANBHBIX ceTel (He BCerJa BCEMHU OJHOBPEMEHHO) 00J1aJaloT HOBBIE
texHojoruu Fast Ethernet u 100VG-AnyLAN, a taxxe TexHonorust ATM.

[IpereprieBaloT M3MEHEHHS M KJIACCUYECKHE TEXHOJIOTUH JIOKAJBbHBIX CETEH,
takue kak Ethernet u Token Ring. ITosiBuics HOBBIM KjacC KOHIEHTPATOPOB, TaK
Ha3bIBa€MbIE  KOMMYTHPYIOUIME€  KOHIIGHTPATOPBI,  KOTOPHIE  HCIIOJIB3YIOT
TEXHOJIOTHIO, OJIM3KYI0 K TEXHOJIOTUU HU(PPOBOH TeneOHHOW KOMMYTALWH, IS
nepeaayn JaHHBIX MEXIy TPaIUIHOHHBIMH pa3ieisieMbIMH KaHaJIaMHU JIOKATbHBIX
cereii. Takuwe KOHIEHTPATOpbl MMEIOT B CBOMX HAa3BaHUAX POJOBYIO IPUCTABKY
switching, To ecTb KOMMYTHPYIOIIHE, @ TEXHOJOTHS KOMMYTAIlMH TPAIUIIMOHHBIX
IPOTOKOJIOB JIOKAJIbHBIX ceTed HasbiBaeTcsi LAN switching. C ydeTom u3meHeHwHii B
TEXHOJIOTUH TePEIaui AaKETOB TI0 JIMHUSM CBSI3U OCHOBHOM TOTIOJIOTHEH JIOKATbHBIX
ceTell CTaHOBHTCS MepapXUUecKasi 3Be3/a, XapakTepHasi U JJIsi MHOTUX TIIOOATbHBIX
ceTer, 0COOEHHO O0IIEeCTBEHHBIX.

CepBucbl  On-line, omepaTMBHOrO MJOCTyIa, CTAHOBATCS OOBIYHBIMH H B
rinobanbHbIX cersx. [Ipumep - rumeprekcroBbie mHMOpManmoHHbIe ciayx0s World
Wide Web.

B nokanmpHBIX ceTSAX B IOCIEAHEE BPEMs YIENSAETCS TaKoe e OOJbIIoe
BHUMAaHHE METOZaM 00eCIieueHus 3aluThl HH)OpMAIK OT HECAHKIIMOHUPOBAHHOTO
JOCTyIa, KaK M B TJIOOAIBHBIX CETAX. Takoe BHUMaHHE OOYCIOBIEHO TEM, YTO
JIOKaJIbHBIE CETH MEPECTad OBITh H30JMPOBAHHBIMH, YaIlle BCETO OHH UMEIOT BBIXOJI
B "OonbI0il Mup" yepes riaobanbHble CBA3U. [Ipu TOM 4acToO UCIONIB3YIOTCA OHU U
T€ K€ METO]Ibl — MHudpaus
JAHHBIX, ayTeHTH(HKAIMS TO0JIh30BaTENeH, BO3BEIACHHWE 3allUTHBIX Oapbepos,
NPEOXPAHSIOMINX OT TPOHUKHOBEHUS B CETh M3BHE.

Bricokasi creneHp CTaHAapTH3aIllMd, MOAYJIBHOCTH U, BCIEICTBHE JSTOTO -
JieTKask pacHIMpsieMOCTh U MacIITaOUpyeMOCTh TEMepb XapaKTepHBI HE TOJIBKO IS
JIOKaJIBbHBIX, HO M ISl TIOOAIBHBIX CETel HOBOTO IMOKOJIeHHs. Bce craHmapThl 3THX
ceTell MpeaycMaTpUBAIOT HapallMBaHWE YHCIIA Y3JI0OB M BO3MOKHOCTh OOBEIHMHEHUS
HECKOJIbKUX CETeH B €IMHYIO CeTh. [IOSBISFOTCS HOBBIE TEXHOJIOTUH, M3HAYAIBHO
npeHa3HauYeHHbIe Uisi 000MX BUIOB ceTeil. Eciu onHa u3 Takux texHomoruit - ATM
- 3aBOIOET MHUp, TO OHA CTaHET OOIIUM CTaHIAPTOM JUIs OOJNBITUHCTBA JIOKAIBHBIX H
r100aTBHBIX CETEH.

17.3. Tunsl r;J100aJdbHBIX ceTeil

['mobanbHbIEe ceT yao0HO rpydo KiaccuPHUIMPOBATh MO UCIIOJIB3YEMBIM B HUX
MeTronaM KoMMmytanuu. Ilo sToMy mpu3HaKy riioOajbHbIE CETH Iepelauyd JTaHHBIX
JIeTISATCS] HA CeTH ¢ HEKOMMYTUPYEMBIMHU KaHaJlaMHM, CETH ¢ KOMMYTalllel KaHaJoB U
CEeTH C KOMMYTallMeH MaKkeToB.

Bvidenennvle kananvl TPENCTABISIOT COOOW IMOCTOSIHHBIE YAaCTHbIE KaHAaJIbl
CBSI3U, KOTOpBIE ApEHIYIOTCA Yy TEJIEKOMMYHUKALMOHHOM (UpPMBI. Y Bac JOJDKHBI
ObITh BBICOKME TPEeOOBAaHUS K MPOMYCKHOW CIIOCOOHOCTH TJIO0ANBHBIX CBS3EH JUIS
000CHOBaHMSA HEOOXOJMMOCTH AapeHJIbl BBIIENEHHBIX JMHUHA, XOTA MNOTPEOHOCTH B
KOMOMHHUPOBAHHOH mepenaue peud, GpakcoB M HU(POBBIX JAHHBIX YacTO SIBISIOTCS



JIOCTAaTOYHBIM OCHOBAaHUEM JJISi MCIOJb30BAHUS YACTHBIX CETeH M apeHbl JMHMM.
[Tpumepamu BBIAETICHHBIX JIMHUH SBISIOTCS U(poBbie KaHaiubl 56/64 K6/c. T1/El n
kaHaibl TexHonoruii SONET/SDH.
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P
Touka A Q

KaHax Ha Bpems
BBLINOIHEHHA BLI30BA

Touka B

6) KomvyTauns xaHa. 108

. v
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B) KoMviyTauus makeros

Pucynox 17.1. Cnocobwl kommymayuu 8 cemsx

a) 8vloeienHble Kanavl, 6) cemu ¢ KoMmymayuell Kauanos, 8)
cemu ¢ Kommymayuei naKemos

B cersix ¢ kommymayueii kananos Mexy IByMs KOHEUHBIMH I0JIb30BATEISIMHU
YCTaHABIIMBAETCS BPEMEHHBIN BBIJCIEHHBIA KaHall, KOTOPBIN CYLIECTBYET B TEUEHUE
BCEro nmepuoja nepedaaun  JaHHbIX. Kananm  oOpasyercss ¢ MOMOIIBIO
MYJIBTUIUIEKCUPOBAHUS C pa3[eJICeHHEM BPEMEHU WJIM IMYTEM BBIJCICHUS KaXIAOMY
KaHaJIy ONPe/IeTIEHHON YaCTH UMEIONICHCs MpomyckHOM criocoOHocTu. [lonp3oBarenu
00J1a/1at0T 3TUM KaHaJIOM MOHOIIOJIBHO - TO €CTh HE Pa3AENsAOT €ro HU C KEM JIPYTUM,
oKa He pa3opByT coeauHeHue. Ilo cersM ¢ KoMMyTanueil KaHaJIOB MOTYT
NepechuIaThCsl pedb, JaHHbIE U M300paKeHUs, XOTS YYBCTBUTEIbHBIE KO BPEMEHHU
CUTHAJIbl B HaumOOJbIIEH CTENEHH COOTBETCTBYIOT 3TOMY TuUIy cereid. [Ipumepom
KOMMEpPUYECKH JOCTYIHBIX CETeW ¢ KOMMYyTaIuedl kaHaioB siBisiroTcs cetr ISDN
(pucynok 17.16).

B cerax ¢ kommymayueii naxemoé HAaHHBIE Pa3lENAIOTCS Ha IAKETBl H
MEepeChUIAlOTCS MO KaHajlaM, Pa3/iefiIeMbIM MHOXECTBOM IMoJb3oBareneid. Kaxmbiii
nakeT cHaOXaeTcsl aJjpecaMd MCTOYHUKA U MPUEMHHUKA, a TaKKe APYroi ciy:keOHoM
uHpopmanueit. [lo Mepe Toro, kak Mmaker nepeMeniaeTcs Mo CeTH, KOMMYTHpYIOLIee
YCTPOMCTBO 4YMTAET 3THU ajpeca M IMepeMellaeT NakeT MO HYKHOMY MapuIpyTy K
ajZipecy Ha3Ha4YeHHs. DTU CETHU YacTO HA3bIBAIOT CETSIMH C BUPTYAJIbHBIMHU KaHaJlaMU.
Cern c KOMMYyTAalMeill MaKeTOB HAWJIy4lIIMM O0pa30oM COOTBETCTBYIOT Tpauky
JIOKaJIBHBIX CETEH, KOTOPBIN SBISICTCS aCHHXPOHHBIM U HEPAaBHOMEPHBIM BO BPEMEHHU.
[Tpumepamu Takux cereit sBistores cetu frame relay u X.25 (pucynok 17.18).

IIponycknas cnocobHocms no mpeboganuto - STO HOBasg KOHIEMNIMS, B



COOTBETCTBUH C KOTOPOH MOJIb30BATEIIO MPEIOCTABISAETCS BOZMOKHOCTh 3aTpeOOBaTh
TaKyIo MPOIYCKHYIO CIOCOOHOCTh KaHala, Kakasi TpeOyeTcs ero MpuiIoKeHuo. Takue
YCIIYTH TaK)Ke MO3BOJISIOT TUIATHTH TOJBKO 32 Ty MPOMYCKHYIO CIOCOOHOCTh, KOTOPast
OblIa MCIOJIB30BAaHA, BMECTO TOTO, YTOOBI OIJIaYMBAaTh KaHaJ HE3aBHUCHUMO OT TOTO,
UCTIONIB3YETCSI OH TOJHOCTBhIO Wi HeT. CepBUCHI "MPOIyCKHAs CIIOCOOHOCTH IIO
TpeOoBaHuio" mosgBwiInch B 90-€ roabl M MOTYT MOAJAEPKUBATHCS Pa3INYHBIMU
cersimu, Takumu Kak frame relay, ISDN, switched 56 u npyrumu.

17.4. Bp16op THIA I7100aJbHBIX CBSI3EH.

17.4.1. H3mepenue 2nobanvnozo mpaghuxa.

OnHUM W3 TIaBHBIX KPUTEPHEB MPHU BHIOOPE THIA TIIOOATBEHOUN CBSI3U SBISICTCS
HeoOXoauMasi TPOMYCKHas CHOCOOHOCTh KaHana. ToyHas OLEHKa HEOoOXOIMMOM
MPOIMYCKHOW CHOCOOHOCTH [UIsl TJIOOAIBHBIX CBsi3ed B oOmieM ciydae TpeOyer
MPHUBJICYCHHUS] MATEMAaTUYCCKUX METOJIOB, CPEIU KOTOPBIX Hauboyiee MOMyJISIpHBIMH
JUIS TaKoTO pPOJAa 3a/1ad SBIAIOTCS METOIBbl TEOPHUH MAacCOBOTO OOCITYKHBAHHUS.
HeoOxomuMOCTh TakMX TOYHBIX OIICHOK CBSi3aHAa C TEM, 4YTO HWHTCHCHBHOCTH
JIOKAJILHOTO TpaduKa HEe CBA3aHA HEMOCPEACTBCHHO C 3aTPauyMBaEMbIMH CPEIICTBAMHU.
B TO BpPEeMsI KaK 3aBBIIICHHBIC TPEOOBAHUS K MIPONMYCKHON CIIOCOOHOCTH TJI00aIBHOTO
KaHaja MPUBOJIAT K BECbMa 3HAYUTEIIHHBIM JIOTIOTHATEIBHBIM 3aTpaTaM, HampuMep, K
YBEJIIMUCHUIO apCHTHOM TUIATHI 32 BBIJICIICHHBIN KaHAIL.

[Tpu oreHke rI00ATEHOTO TpaduKa HY)KHO YUIUTHIBATH CICAYIONINE JOCTATOYHO
o0mre cooOpakeHusl.

e [lo mI00aNBHBIM CBSI3SIM IEPENACTCS TOJIBKO YacTh JIOKAIBHOTO TpaduKa.
Od4eBHUIHO, YTO 32 CYET MOCTOB, MAPIIPYTU3ATOPOB WIH IUTIO30B B III00AIBHYIO CBS3b
MEePeJaloTCs TOJBKO TE TAKEThI, aapeca KOTOPBIX COOTBETCTBYIOT YJIAJICHHBIM
JOKAIBHBIM  ceTsaM. [l cokpalmeHuss Harpy3kKd Ha TJIOOANBHYIO  CBS3b
IIMPOKOBEIIATEIbHBIC JIOKAIBbHBIE MMakeThl (makeTsl mpoTokonoB RIP, SAP wmm
nakeTsl Watchdog) mo/mkHbI moaBepraroTcs puabTpauu (TEXHOIOTUs cmagdunea).

* HeoOxomuMoO BBISSCHUTh MAaKCHUMAaJIbHO JOMYCTUMOE C TOYKH 3pPCHUS
MOJIL30BATENSI BPEMsI PEAKIIUH CUCTEMBI, TO €CTh BPeMs ¢ MOMEHTa BO3HHKHOBCHHS
YIQJIEHHOTO 3aIipoca 10 MOMEHTA MOCTYIUICHHs OTBETa Ha HETO.

e CnexyeT MakCHMAaJbHO ONUPAThCS Ha PE3yJbTaThl H3MEPEHUS PEaTbHOTO
TpaduKa B YK€ CYIICCTBYIONUX JIOKATHHBIX CETSIX WIIH III00ATBHBIX CBSI35X, KOTOPHIE
MOTYT OBITh WCIOJIE30BaHBI B KAueCTBE HWCXOMHBIX JAHHBIX JIJII MATEMaTHYCCKUX
MOJIEJIE BHOBb CO3/1aBaeMoil cetu. Mcmosb3yiTe aHanu3aTopbl MPOTOKOJOB JJIS
TOT0, YTOOBI BBIICHUTHh MHTCHCUBHOCTH MAaKETOB KAXKJIOTO TUIIA, UX CPEIHUN pa3Mep.
Hcnonp3yiiTe reHepatopsl MAakeTOB AJIl TOTO, YUTOOBI OLIEHUTH MpeneabHbId TpadUK,
JIOITYCTUMBIN JUISI IMEIOIIUXCSl Y BAC MOCTOB U MapIIIPyTHU3aTOPOB, a TAK¥Ke JJIsl TOTO,
YTOOBI OTIPEJICIUT CPETHUE BpeMeHa (QUIIbTPAIIUU TTAKETOB.

Utak. 3a0aua evibopa enobanvbHoll c6a3u c800uUmcs K 8blO0py 2100AIbHO20 KAHAA,
obnaoarowe2o NPonycKHOU CHOCOOHOCMbIO, KOMOpAs C MmeM UIU UHbIM 3anacom
0oecneuusana 6vt mpebyemoe 8pemst peakyuu OJisi cex NOab308amenell cemu.

17.4.2. Dmanwl 6vtnonnenus 3anpoca
[Tpouienypa obcnykMBaHUs yIATEHHOTO 3alpoca MOXKET OBITh MPE/ICTaBICHA B
BUJIE TTOCIIEOBATEIHLHOCTH JTANOB €ro 00pabOTKHU pa3NuYHBIMU (ITPOTPAMMHBIMH U
anmapaTHbIMHM) DSJIEeMEHTaMH CeTH. PaccMoTpuM, Hampumep, 3alpoc Ha MOUCK
3amucel B yaaneHHo# 6aze maHHbIX. [IycTh ceTh mpezacTaBiseT co0oii JBa cerMeHTa
Ethernet, cBs3aHHBIX MeXTy COOOW BBIZACICHHON JMHHEH, U JJIS CBS3H JIOKAIbHBIX
CETMEHTOB C TT00AThHON JIMHHUEH HCIIONB3YIOTCS MapIIpyTU3aTophl. B aTOM ciydae
MO>KHO BBIJICJIUTH TAKKE ITAIbl 00pabOTKH 3ampoca:
* [TonroToBka 3amnpoca Ha KIMEHTCKOM CTaHIIHH.
* [lepenaua 3amnpoca o cermenty Ethernet ot kimeHTCKOM cTaHIMK K
MapIIpyTU3aTopy
(pu 3TOM 3ampoc B o0IIIeM ciiydae pa30uBaeTCs Ha HECKOIBKO MMaKETOB).
* O6paboTKa 3armpoca MapuIpyTu3aTOPOM CETH-UCTOUYHHKA 3aIpoca.



* [Iepenaya 3ampoca 1o ri100aJIbHON CBSI3H.
» OOpaboTKa 3ampoca MapIIPyTU3aTOPOM CETH Ha3HAUCHHUSI.
* [lepenaua 3anpoca o cermenty Ethernet ot mapmpyruzaropa k cepepy 0a3bi

JTAHHBIX.

» O6paboTka 3ampoca cepBepoM U GOPMUPOBAHUE OTBETA.

BpeMsi BbINOJNIHEHHs 3ampoca pPaBHO YJIBOSGHHOH CyMMe OJTHUX BpPEMEH.
VYuuThIBas, 4TO BpeMs Mepelnadd 3ampoca Mo MIo0AJbHOM CeTH, Kak MpaBuIIo,
3HAYUTEIBHO TMPEBBIIIACT BPEMS BBIIOJHCHUS OCTAJIBHBIX STAllOB, MOXKHO MPUHSATH
€ro B Ka4eCTBE IPy00il OLIEHKM BPEMEHH BBIIIOJIHEHUS 3a1poca.

[ToaToMy mpekae BCEro Leecoo0pa3HO OLCHHTh MHUHHUMAIBHO BO3MOKHOE
BpeMsl Iepellayd TUIMMYHOTO ITaKeTa IO INI0OATBbHOM CBSI3M B MPEAINOJIIOKCHUH, YTO
9Ta CBS3b SBJSICTCS HMJICAJbHOM M IepelaeT MOJIe3HbIe JaHHbIE C HOMHHAIBHOW
CKOpOCThI0. UTOOBI NIPE/ICTABUTH MOPSAAOK BPEMEH IepeIaud Uil KaHaJIOB C Pa3HOM
HPOIMYCKHOW CIOCOOHOCTBIO, MPHUBEAEM pEe3yJIbTaThl MPOCTCHIIMX pAacYeTOB ISt
npuMepa nepeaayn nakera B 64 Ko6.

Tabauya 17.1

HomuHanbHas npomyckHas ciocoOHocTs  |Bpewmst nepenaun
9.6 Kb/c 0.91 Mun

38.4 Kb/c 0.23 Mun

56.0 Ko6/c 0.16 Mmun

112.0 K6/c 4.7 cex

1.544 M6/c 0.35 cex

6.312 M0/c 0.08 cex

10 M6/c 0.05 cex

CpaBHuBas 3TH HU(PPHl ¢ TUIUYHBIMH BPEMEHAMH BBIMOIHCHHS 3aIlpOCOB
NPUIOKCHUSAMH (JIECATKH MHJUTMCEKYH]T), MOKHO CJIEJIaTh BBIBOJ O TOM, 4TO OoJiee
TIHIATEJIbHBIA aHaJIM3 UMEET CMBICT MPOBOJUTh, HAYMHAS CO CKOPOCTEW Iepenadn
BhIIe 1 MoO/c.

[Tpou3BOIUTEIN MOCTOB M MapUIpyTU3aTOPOB OOBIYHO MPUBOMASAT JaHHBIC O
TOM, CKOJIKO TIAKETOB B CEKYHJIy MOTYT 00pab0TaTh UX MPOAYKTHI. DTOT IMOKA3aTellb
MOYET OKa3aThCsl U HEBOCTPEOOBAaHHBIM, TaK KaK OOBIYHO Y3KUM MECTOM SIBJISICTCS HE
NPOM3BOJIUTEIILHOCTh MOCTa WJIM MapIIpyTH3aTopa, a MPONYCKHAas CIOCOOHOCTh
rio0anbHO# cBsi3M. Ho yx eciim mpuHUMAaTh BO BHHMAaHHUE IMPOU3BOIAMUTEIBHOCTH
MOCTOB U MapIIPyTHU3aTOPOB, TO HAJIO YYUTHIBATH CIEAYIOIIHE cooOpakeHus. Pazmep
MaKeTa, MCIOJIb3YeMOro MPHU M3MEPEHHUH TPOU3BOAMTEIBHOCTH. YaCTO MEHSETCS OT
MIPOU3BOJIUTENS K TIPOU3BOIUTEIIO.

B tabmuie 17.2 npuBeieHbl TUTUYHBIC 3HAYCHHUS CKOPOCTEH 0OMEHa ImakeTaMu
JIBYX JIOKaJbHBIX cerMeHTOB Ethernet uepes riobanbHble KaHambl. JTa TabNUIA TaeT
BO3MOXXHOCTh ~ COIOCTABUTh THUIHMYHBIC 3HAYCHUS TMPOMYCKHON CIOCOOHOCTH
rJI00ATbHBIX KAaHAJIOB CBSI3M C OCHOBHON XapaKTEPHCTUKOW MPOU3BOAMTEIBHOCTH
MapIIPyTU3aTOPOB - YHCIOM MAKETOB, MepeaBaeMbIX B CeKyHy. /laHHbIC B Ta0JIHUIIe
BBIUMCIIEHBI U1 akeToB Ethernet MuanmansHoO#i MHEL 64 Gaiita.

17.4.3. Komnpeccus.

Hapsany ¢ ¢unpTpanueil J0KagbHBIX MaKeTOB JJIS YMEHBIICHHsS Harpy3Kd Ha
rio0anbHbIe CBSI3U NMPUMEHSETCS Komnpeccuss NTaHHBbIX. CTaHIapTOM JAJsl MOCTOB U
MapUIpyTU3aTOPOB SBIsSETCS KOA(PUIMEHT KoMmpeccuu 2:1, XOTS HMEITCS U
KOMMepUYecKue ycTpoiicTBa ¢ ko duimentom 6:1 u 8:1.

Kommnpeccus naet xopommuit 3¢pekt a1 nakeToB CpeHUX pa3MepoB U JIMHUMN



CBSI3U C HU3KOM M CpeAHed MPOMYCKHBIMU CHOCOOHOCTAMHU. OOBIYHO KOMIIPECCHS
UCTIOJIB3YeTCs Ha IMHUSX CO CKOpocTsMH 110 56 K6/c.
Tabauya 17.2

Homuransuas nponycxknas cnocoonocmo  |Ilakemul 8 cekynoy
9.6 Kb/c 18

19.2 K6/c 36

56.0 Ko/c 106

1.544 M6/c 2909

10 M6/c 14880

MHorue npuIoKeHus, HapuMep, rpaduuecKue MaKeThl, CaMH KOMIIPECCUPYIOT
naHHble B (paiiiax, €CTECTBEHHO, /I TAaKWX JAHHBIX KOMIpeccus He HyxHa. s
HECKOMITPECCUPOBAHHBIX (hailioB, HarpuMep, (GpaiioB 6a3 JAHHBIX, KOMIIPECCHS 1aeT
yMeHbllleHus1 o0beMa JaHHBIX Ha 13-20%. TekcroBble ¢ainbl yMEHbIIAOTCA MpU
KOMITPECCHU B CpeaHeM Ha 25%, BBIMIOHsAEMbIE (ailibl U IpyTrue 0ObEKTHBIE MOTYTH
MOTYT OBITh  CKOMIIPECCHPOBAHBI O TOJOBHHBI ~ CBOEH  JUIMHBL.  YiKe
CKOMITpECCHPOBaHHbBIE (PaifyIbl HE MOTYT BTOPUYHO KOMIIPECCHPOBATHCSI.

Henocratkom Kommpeccuu SIBISIFOTCS JOTOJIHHUTEIBHBIC H3ACPKKH BPEMEHH.
Moct unu apyroe ycTpoWCTBO JOJKHO 3aTpaTUTh BpPEMsl Ha BBIOOP HAMIYYILEro
KodpuUIMeHTa KOMIPECCHH, a 3areM cxkarb (aitn. OOBYHO dYeM  BBIIIC
KOO(QQHUIMEHT KOMIIPECCHH, TeM OOJIbIlle BPEMEHHM HYXHO i Ckatus (aiiia.
MocTbl, Kak MpaBUiIO, OCYILECTBISIOT KOMIIPECCHIO, HO OyIbT€ OCTOPOXKHBI -
ITOPUTMBI KOMIIPECCUHU 3aBHUCAT OT mpousBoautens. Daiil, CKOMIIPECCUPOBAHHBIN
MOCTOM OJIHOTO TIPOU3BOJAMUTENS, HE MOXKET OBITh JEKOMIIPECCUPOBAH MOCTOM
apyroro  mnpousBoautens. Cienyer  oTAaBaTh  NPEANOYTEHUE — allapaTHOU
KOMIIPECCUH, TaK KaK OHa ropaszo ObicTpee.

17.4.4. Cnocoovt Kommymayuu

Jlns coenuHEHUs JOKAIBHBIX CceTel uepe3 roOalbHbIe B HACTOSIIEE BPEeMs
UCTIONB3YIOTCS TPU NPUHIUIHAIBGHO Pa3NUYHBIX TPH THUIA TIOOATBHBIX CETEH: C
KOMMYTalliel KaHAJIOB, BBIJCJIICHHbIE TMHUU U C KOMMYTAIIME MaKeToB.

BriieneHHble THHUU U CETH ¢ KOMMYTAIIMe KaHaioB Hanbosee MOaXOoaIT IS
CeTeH C LIEHTPAIN30BaHHOM TOITOJIOTHUEN, 4 CETU ¢ KOMMYyTallMEeW AKETOB - JUISl CETEU
C TOIOJOTHEN "KaKIbIH-C-KaXXIbIM'" U cMeIIaHHOHW Tomojiorue. C UCHoIb30BaHUEM
BBIJICJICHHBIX JIMHUI MOXKHO TaK)Xe€ CTPOUThH MO3BOHOYHUK YACTHOM KOPHOpPATUBHOMU
CETH, K KOTOPOMY MOJCOCTUHSIOTCS mojceTu. Eciau y Bac uMeeTcst Oojee 4eThIpex
MECT pacHojio’keHusi (UIMAOB, M BBl XOTHUTE pEAIU30BaTh B3aMMOJICHCTBHE
"KaKIBIH-C-KOXKIBIM'", TO COEAMHEHHMS THUMa "TOo4ykKa-Touka" OYyIyT CIUIIKOM
JIOPOTUMH, TaK KaK UX morpedyercs 2" , Tlie M - KOJTUYECTBO MECT PaCIONIOKEHUs
¢unanos.

Tun rnoGaibHON CeTH, KOTOPBIH HAWIydIIMM OOpa3oM MOAXOJIUT Ui Ballei
KOPIIOPaTUBHOM CETH, OTPEAEISIOT HECKOIBKO (PaKTOPOB:

» TpeOyemas TOMONIOTHS TTIO0ATBHBIX CBS3€H Balllel CEeTH: IEHTPaM30BaHHAs
TOIIOJIOTHS, TOITOJIOTHS THITA "KaKJIBIH-C-Ka)KIbIM' MJIM CMEIIaHHAasI TOIOJIOTHS.

» TpeGyembie cepBHUCHI - TIepenada TOJBKO PEeUYd M JaHHBIX, TIepeada TakKe U
BUJICOUH(OpPMALINH U T.II.

* TpeGyemast mpoIycKHasi ClioCOOHOCTh 0151 00ecIedeHHs] HOpMalbHON pabOTHI
TpeOyeMbIX CEpBUCOB.

* ['eorpaduueckoe pacmoioKEHUE COSTUHIEMBIX MECT OMPEAEIIAET JOCTYITHbBIE
TaM BHJIBI TJIOOAJIBHBIX CEPBHCOB.

» OUHAHCOBBIE CPEICTBA, OTBEIACHHBIE JIJISl TTI00ATHHBIX CEPBUCOB.
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[Ipy mocTpoe€HUU KOPHOPATHBHOW CETH MOYXHO BOCIOJIB30BaThCS YCIyTaMH
00IIeCTBEHHOH TTI00aThHON CETH. MOKHO CO3/1aTh CBOKO YAaCTHYIO II00QIBHYIO CETh U
MOKHO CO3/1aTh KOMOWHAIIMIO OOIIECTBEHHOW U YAaCTHOW TJIOOANBHBIX CETEH.
BONBIIMHCTBO TPEANpPUATHH HCHOJB3YIOT OOIIECTBEHHBIC TJIOOATBHBIC CETH IS
nepesayd JaHHBIX MEXIy JOKAIbHBIMU ceTsMu. CBOM COOCTBEHHBIC TII00ANIbHBIC
CeTH TPEINPHUITHE CO3JIaeT TOrJa, KOTJa MO HUM JOJDKHBI IepelaBaThCs OYCHD
Ba)XHbIC, OTBETCTBCHHBIC JaHHBIC, WM KE KOIJlda COOTBETCTBYIOUIUI CEPBUC
00IIeCTBEHHBIX ceTell HenocTyreH. [Ipu ucnoap30BaHUH O0IIECTBEHHBIX TII00aThHBIX
ceTeil Bce 3a00THI O Tepeiade MAaHHBIX MEXKIY YIAICHHBIMH (UIHalaMHu Ballei
opranm3anuu Oeper Ha ce0s pupma, mpeaocTaBUBIIAsS BaM IIIO0ANBHYIO CBsi3b. OHa
peliaeT BCE BOMPOCHI, CBS3aHHBIE C BHIOOPOM MPOMEKYTOYHOTO Mapuipyra u
o0ecrieueHneM ero HaJIeKHOCTH.

Ecnu xe rinoGalibHBIE CBS3M MPEICTABIISIIOT ISl BAC OCOOYIO Ba)KHOCTh, W BBI
XOTUTE KOHTPOJUPOBATH CAMH KXKIBIM dTAl Iepeladd JaHHBIX, TO BaM CIEAYyeT
paccMOTPETh BapHAHT MOCTPOCHHSI COOCTBEHHOH TIOOANLHON CEeTH WM BapHaHT, B
KOTOPOM TIPEIyCMAaTPUBACTCSI KOMOMHAIIMS YaCTHBIX M OOIIECTBEHHBIX TI00ATBHBIX
CBSI3EM.

Hanpumep, BBl MoOXeTe co3aTb COOCTBEHHYIO ceTh Tuma T-1, 3arpatus
CpPaBHUTEIHHO HEOOJbIIHME cpeacTBa. Jlaxke NI co3aHusi COOCTBEHHOM TII00ATbHON
CETH MPEANPUATHS OOBIYHO aPCHIYIOT JIHHHUH CBS3H Y (PUPM, CIICIHATHU3UPYIONTUXCS
B 00J1aCTH TEJICKOMMYHUKAIIMOHHBIX CBsI3eH. ECITN BBI pemIviIM CTPOUTH COOCTBEHHYIO
MIOOABHYIO CETh, TO BaM CJICIYET HAYYUTHCS IMOICPKUBATH OOJIBIIOE KOJTUIECTBO
000pyI0BaHusI, KOTOPOE TEICKOMMYHHUKAIMOHHBIC KOMITAHUH YK€ UMCIOT.

Wtak, cymiecTByeT Tpu BapuaHTa CBS3HM JIOKAJbHBIX KOPIOPATUBHBIX CeTel
yepes II100anbHbIe:

* WCIOJB30BaHUE OOLIECTBEHHBIX TNOOATBHBIX CETEH; B OITOM clydae
HEOOXOUMO TPUOOPECTH U OOCITYXHBATh CBOMMH CHUJIAMH TOJILKO 00OpyIOBaHUE
CBSI3M JIOKAJIIBHOM CETH C TTI00aIbHOMN - HAPUMEP, MOCT, MapUIPYTH3ATOP, MOJIEM;

* CO3[IJaHUE TOJHOCTHIO COOCTBEHHOM IIOOAbHOM CeTH, BKIIOYAs MPOKIAJKY
JUHHUH CBSI3U U YCTAaHOBKY KOMMYTAIIMOHHOTO 00OPY/IOBAaHUS B LIEHTPAX KOMMYTAI[UH
JUHHUH U TOTO K€ 000PYIOBaHUS CBS3H JIOKAIBHOMN CETU C TTI00aTbHOM;

* co3JlaHUE COOCTBEHHOM TJI00aNIbHON CETH, HO HA OCHOBE apeHAYEMBIX JIMHUN
CBS3HM, B 9TOM CIly4ya€ IO CPaBHEHHUIO C MPEIbIAYLIUM OTHNafgaeT HeoOXOJUMOCTb
MPOKJIAABIBATE U MOJICPKUBATH TNHUU CBSI3U.

17.5. Ucnoab30Banue aHAJOrOBbIX M HU(PpoBLIX (56/64, T1/E1, T3/E3,
SONET/SDH) BblieJieHHbIX KAHAJIOB.

Bvidenennulii kanan - 3T0 KaHal (UKCUPOBAHHON MPOIMYCKHOH cHOCOOHOCTH,
MOCTOSIHHO (peXe B TE€YEHHE OIPEJEIEHHOIO0 BPEMEHH CYTOK) COEAMHSIOLIMH JBYX
a00HEeHTOB. AGOHEHTaMH MOTYT OBITh KaK OTAEJIbHbIE YCTPONUCTBA (KOMIIBIOTEPHI MIIN
TEPMUHAJIBI), TaKk U IeJble JIOKAJbHBbIE CETHU. BplneneHHble KaHaibl OOBIYHO
apeHIyIOTCSl Y KOMIIAaHUN - ONepaTOpOB TEPPUTOPHAIIBHBIX CETEeHM, XOTS KpyIHbIE
KOpPIIOpAaIlMM MOTYT TPOKJIAJbIBaTh CBOM COOCTBEHHBIE BBIJICJIEHHBIE KaHAJIBI.
BoigenenHble KaHambl JEISTCS Ha aHAJIOTOBBIE M LIU(POBBIE B 3aBUCUMOCTU OT TOTO,
KaKOro THUIIa KOMMYTAllMOHHAs alapaTypa NIpUMEHEHA JUIsl TOCTOSIHHONM KOMMYTalluu
a0OHEHTOB.

17.5.1. Ananozogwle évioeneHHnble TUHUU

BeiienieHHBIe aHAIOTOBBIE KaHAJIBl IMPEIOCTABISIFOTCS TOJIB30BATEI0 C 4-X
IMPOBOAHBIM HJIN C 2-X IMPOBOAHBIM OKOHYAaHHEM. BI)IJIGJ'ICHHI)IG JIJUHHUU MOT'YyT OBITH
paszieneHsl Ha Be Tpymmbl. [lepBas - 3TO HarpyXeHHbIE JIMHUK (KaHAJIbl TOHAIBHOU
YacTOTHI), TPOXO/IIIMIME  dYepe3  OoOOpYyJOBaHWE  YACTOTHOTO  YIUIOTHEHUS,
pacnionoxeHHoe, Hanpumep, Ha ATC. [lo cBoeil pusmueckoit mpupoae TH JTUHUU
AQHAJIOTMYHBl KOMMYTHUPYEMBIM Tele(OHHBIM JIMHUSM, HO OOECIEeYMBAIOT JIydllee
Ka4eCTBO MPOXOKICHUE CUTHAJIOB.
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Bropas rpynna BbIIEICHHBIX JIMHUH - HEHAarpyXeHHbIE (pru3nueckue MpoBOIHbIC
auHud. OHM MOryT KpoccupoBatbes Ha ATC, HO HE IPOXOJAT Yepe3 ammnaparypy
YaCTOTHOTO YIUIOTHEHHUS. YacTo Takue JIMHUM HCIOJB3YIOTCS JJIsl CBSI3U BHYTPH
OHOTO Toponaa. Pa3BeTBNeHHBIE CETH KAaHAIOB, MPEICTABISAIONIMX  COOOIi
HEHArpy>KEHHbIC JIMHUH, HCIIOJB3YIOTCS, HAaIpUMEp, MYHHIMIIATbHBIMH CIIy:KOamMH
(aHEproHam30pa, BOJAOMPOBOA U Jp.) IJIs TIepeadn TEXHOIOTHUSCKON HHPOPMAIIHH.

AHaJIOTOBBIE BBIJICTICHHBIC TMHUH MPEIOCTABIISIOT AJISl CBSA3H JIOKAIBHBIX CeTel
Haubosee IPOCTON CEPBUC - CEPBUC '"TOJOro" MpoBoJia, HA KOTOPOM HE OIpEAEIeH
JaXe MPOTOKOJ (DPU3HUECKOTO YPOBHS, TO €CTh CIOCOO TMPEACTaBICHUS OWTOB
uHpOpMALlUM B BHUJAE OJIEKTPUYECKUX CHTHaJoB. I[loaTOMy Ha BBIACICHHOM
AQHAJIOTOBOM JIMHUM MOKHO HCIIOJIb30BaTh JIIOObIE MPOTOKOJBI, HA4YMHAS C
(¢u3n4eckoro  ypoBHs, KOTOpble  yCTpPauWBalOT TMapy  B3aUMOCHCTBYIOIIUX
BBIYUCIUTENBHBIX ~ YCTPOMCTB, Ha3bIBAEMBIX Ha S3bIKe TIJIOOANBHBIX  CceTei
"OxoneunsiM O6opynoBanuem Jlanupix" (OO/]) unm B aHTTIOA3BIYHON JHTEpATYypE -
Data Terminal Equipment (DTE). Dtu yctpoiicTBa B3aMMOJCHCTBYIOT uepe3
"Amnapatypy Ilepenaun Jannwix" (AILJ]) nim Data Circuit Terminating Equipment
(DCE). Anmaparypa mepenayu JaHHBIX KMCIIOJb3YEeT Ha BBIICICHHOW JIMHUH CBOM
IPOTOKOJI (PU3UYECKOTO YPOBHS, a OKOHEYHOE 00OPYAOBaHUE JAaHHBIX, KOTOPOE IMPH
CBSI3M  JBYX JIOKAIBHBIX CETEH  MPEACTaBICHO OOBIYHO  MOCTOM  WJIH
MapIIpyTU3aTOPOM, BBIOMPAET KaKOK-JIMOO MPOTOKOJ KaHAJILHOTO YPOBHSI.

Jis mepenaun NaHHBIX MO BBIACICHHBIM HArpy>KCHHBIM aHAJIOTOBBIM JTHHHUAM
UCTIOJB3YIOTCS. MOJIEMBI, MCIOJIB3YIONINE METOAbI aHAJIOTOBOM MOJYJSIIMHM CHTHAJIA.
[IpoTokomnsl (u3HUecKoro ypoBHs MOAEMOB ompeneneHsl B pekoMenanusax CCITT
cepuu V. Ha BbIJIeIeHHBIX HEHATPYKEHHBIX JTHHUSAX MPEAMOYTHTEIBHO MCIIOIB30BaTh
MojemMbl  "6a3zoBoi mosocekl mpomnyckanus" ("base-band modems"), kotopeie, Ha
caMoM JieJie, He MOYJIMPYIOT CHTHAJI, TaK Kak paboTaloT Ha CPAaBHUTEIEHO KOPOTKUX
PAcCTOSHUAX U Ha JIMHUSIX ¢ OoJiee IMHUPOKOH MTOJIOCON IPOIYyCKaHMUS.

17.5.2. Hudpposvie évioenennsvie nunuu

LludpoBbie BhIIEICHHBIC JIMHIUH 00Pa3yIOTCS IYTEM MOCTOSHHON KOMMYTaLlUH
B CETAX, MOCTPOCHHBIX Ha 0a3e KOMMYTAI[MOHHOM ammaparypbl, MOIIEpKUBAIOIICH
nepeiady royioca WM BUACOH300paskeHUi B Lu(ppoBoii hopme.

[TockonbKy 11 KauecTBEHHOHM Iepeaud rojioca HeoOXoauma Iepejaya
olr(pOBaHHBIX 3aMEpPOB AMJIMTYJbI 3BYKOBBIX Kosiebanuit ¢ vactoroir 8000 I, a
KaX/Iblif 3aMep MpeJCTaBseTcs B BUAE YUCIA, COCTOSALIETo U3 7 UK 8 OUTOB, TO BCS
mudpoBas TenegoHuss paboTaeT Ha CKOpocTAx, KpaTtHelx 56 K6/c mmm 64 Ko6/c.
Ckopoctb 56 K6/c B Hacrosiee BpeMms yke INpeacTaBiseT co0OM ycTapeBIIUi
CTaHJapT, IO3TOMY COBPEMEHHBIE CTaHAAPThI CKOPOCTEH KpaTHbI BennunHe 64 Ko6/c.

Kak u B aHanoroBoil tenedoHuH, mepBUYHbIE KaHAJIbl KOHEYHBIX aOOHEHTOB
YIJIOTHSIIOTCS B 60JIee CKOPOCTHBIE KaHaibl, cymiecTBytonme Mexay ATC. Ho eciu B
ananoroBbix ATC ucnosib3yercsi 4acTOTHOE YMJIOTHEHHE, KOTJa pa3iIMyuHble KaHaJIbI
UCTOJNB3YIOT pa3jMyHble HECyIIMe 4YacTOThbl, TO B IU(PoBOH TenedhoHUH
UCTONb3YyeTCsl  YIUIOTHEHHE C  pa3fieJieHMeM  BpEMEHHM, TaK  Ha3bIBaeMoe
MyIIBTHIUIEKCHpOBaHUE ¢ pasneneHueM Bpemenu (Time Division Multiplexing.
TDM).

[TpuMmep yNMIOTHEHHOTO KaHaja, HECYIEro JaHHbIE OT 24 MEpBUYHBIX KaHAJIOB
ckopoctu 64 KO6/c, mokazan Ha pucyHke 17.2. Kagp ymioTHeHHOro KaHajia HeceT
OYeHb Mayo ciykeOHoil mHpopmamuu - 310 1 Out THma F, KoTOpBIA pasnenser
YIJIOTHEHHBIE KaJIphI.

He3aBucumo oT TOro, CKOJBKO KaHAJIOB COAEP)KUT YIUIOTHEHHBIH Kajp, OH
JIOJDKEH OBITh mepedaH 3a BpeMs 125 MUKpPOCEKyH[, Tak, 4ToObl 4acToTa mepeaavu
3aMepoB KaXJI0ro MepBUYHOro KaHana Obla paBHa 8000 I'.

CymiecTByeT JIB€é OCHOBHBIX TEXHOJOIMM YIJIOTHEHHS U KOMMYTalUU
nQpOBHIX KaHAOB -IUIe3HMOXpoHHas mudposas uepapxus (Plesiochronic Digital
Hierarchy, PDH) u Oonee mo3mHuii cranmapT - CHHXpOHHAas LU(PPOBAs HEpapXHs
(Synchronous Digital Hierarchy, SDH). B Amepuke texnonoruu SDH cooTBeTcTBYeT
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crangapt SONET.

Texnonoruss PDH wucnone3yer mo cpaBHeHuto c¢ TexHonorueir SDH Gonee
y3KUH Uama3oH CKOPOCTEeW B YIUIOTHEHHBIX KaHanax - oT 64 Ko/c nmo 34 M6/c (B
Awmepuke - 10 45 M6/c). Kpome toro, kagper PDH HecyT kpaiine Mano ciyxeOHOH
uH(pOpMaIIKK, TOITOMY ONEPaTUBHOE HAOIIOACHHUE U YIIPABICHUE TIOTOKAMHU KaJIPOB B

cersix PDH BecbMma 3aTpyiHEHO.

HNmeercs Tpu OCHOBHBIX THIIA KaHaIOB ceTeit PDH:

* iepBUYHbBIC KaHabl 64 KO6/c,

* ka"anbl E1 co ckopocthio 2.048 M6/c, cocrosiiue u3 32 nMepBUYHBIX KaHAJIOB
no 64 K6/c, u3 KOTOpHIX JBa KaHaJIa OTBOJATCS VIS epeAadyu CUHXPOHU3UPYIOIIEH U

yIpaBistoeil HHPopMaIum.

» ka"aisl E3 co ckopocThio 34 M6/c, coctosimume u3 16 xananos El.

| Esponefickuit crannapr

_ _ - _¥Y.

S Crangapt CLIA ,
i
Kanan | Kauan | Kanan | Kanax | Kanan 5 % Kanax | Kanax § E Kanan
1 2 3 4 5 24 23 32
‘ L |
| |
BuT JaHHBIX / i !
WK OUT N '
KOHTPOIA h
3HauyeHHe 19
j<——125 MKC —>1e——125 MKC —
BpEMS —>
KaHai | ! P —
) |
| ) |
) .
KaHam —+ ; *

KaHan 24

Yepenymoiunecs

AHM-sbI6OPKH l

KHUM Brixon S !._li\ F_IJ_S—\ r_l% FF_L__? r——L_\‘
xozepa | ll' U{\ “ | ‘ C |
‘ I X | l !
H‘IMH lil‘] H‘llilaHllIl ‘ nim mM
CHI CH2 CH3 CH24 CH] CH2
l 125 MkcC
6———-

| xagp=193 6ut

Puc. 17.2. Ilpumep yniomuenno2o Kanaia ¢ OUCKpemHou Mooy iayuell.



13

B Amepuxke Bmecto kananoB E1 ucnonb3yrorcst kanansl T1 co ckopoctbio 1.544
M6/c, cocrosimue u3 24 nepBUYHBIX KaHAJIOB, a KaHauaMm E3 cOOTBETCTBYIOT KaHAJIbI
T3 co ckopocthio 45 M6/c. cocrosiue u3 28 kanamos T1.

CymectByeT Takoil cepBuc, kak aApoOHbie kaHanbl E1 umu T1. ODrtoT cepBuc
MIO3BOJISIET MTOKYNATh Y IOCTABIIMKA YCIYT MPOIYCKHYIO CIIOCOOHOCTD YacTsMu 1o 64
K6/c.

K cersm PDH onpenenen unrepdeiic G.703, xoropsiii pazpaboran CCITT.
Orot uHTepdelic onpenenser GU3NIECKUNA MPOTOKOT B3aMMOJACHCTBHS amlIapaTyphbl
nojb3oBarens ¢ odbopynosanuem PDH - ckopocTh mepenaun JaHHBIX, TUI KOJA HIIH
IrOpuT™M ero (popmupoBanus, GopMy UMIYIBCOB, TUN Kabenei u T.m. [Ipumensiercs
HECKOJIbKO CXE€M KOJMpPOBaHMs, OCHOBAaHHBIX Ha HEMOCPEJICTBEHHOW Iiepenaye
UMITYJIBCOB 0€3 MOYJISIIIHH.

Texuonoruss SDH npencrasnser coboii pa3surue trexuonorun PDH. Crannapr
SDH omnpenensier nepapxuro ckopoctei, KpaTHbix ckopoctu 155 M6/c (SONET - 55
Mb6/c): ot 155 Mb6/c no 10 I'6/c. Kagp manaeix SDH HeceT 3HauMTENbHYIO JIOIIO
cnyxeOHoit umHpopmammm - Tak B kKaape STM-1 (HazpiBaeMOM CHHXPOHHBIM
TPAHCIIOPTHBIM MOJyJIEM IIEPBOIO YpPOBHS), COOTBETCTBYIOUIEM CKOpocTH B 155
M6/c, na xaxasie 270 0GaliTOB IMOJB30BATEIbCKUX NAHHBIX MPUXOAUTCS 9 OalTOB
ciyxeOHoit mapopmaruu. CiyxeOHas WHPOPMAIUS MO3BOJISICT MOBBICUTH CTETICHD
KOHTPOJISI M YIPaBIIIEMOCTH CEeTeH, MOCTPOSHHBIX Ha ammaparype SDH -
MYJIBTHIIEKCOPAX M KOMMYTaTOpax. OJTa ammaparypa HCIOJb3yeT J1Ba OCHOBHBIX
croco0a COeTMHEHUS - PaJUaIbHBIA U KOJIBIIEBOM.

[Ipr mCHONB30BaHUM KOJBIIEBOTO CIOCO0A ammaparypa BCETr/ia COCIHHSIETCS
IBYMs KosbliaMu. KoJbIieBO# cioco0 COeAMHEHUS TI03BOJISIET MTOBBICUTH HAIECKHOCTh
cereii SDH. DT0 nmocturaercs ogHUM U3 ABYX CIIOCOOOB. B mepBoM maHHBIE Beeraa
NepeaarTCss OJHOBPEMEHHO O JABYM KOJIbIIAM B MPOTHUBOIIOIOKHBIX HAIIPABIICHUSIX.
Ecin B MOMEHT npuema Kajapa JaHHBIX MPOUCXOAUT cOOW B OJHOM M3 KOJEl, TO
cHCTEeMa YIpaBJIeHHUS aBTOMAaTHUECKU BBIOMPAET ITOT K€ KaAp U3 IPYroro Koisia. Bo
BTOPOM CITOCOOE OJHO W3 KOJIEIl SIBJISIETCS OCHOBHBIM, a BTOpPOE - pe3epBHBIM. llpu
OTKa3e OCHOBHOI'O Koublla, kKak M B TexHojoruu FDDI, npoucxonut 3ambikaHue
OCHOBHOTO M P€3€pPBHOI0 KOJIEI U 00pa30BaHUE U3 JIBYX KOJIEL] OHOIO.

[Ipu moctpoenne cereit SDH Ha OonbIIMX TEPPUTOPHIX NPUMEHSIETCS
MOCJIEI0BATENbHOE COEAMHEHNE HECKOJIBKUX KOJIEL, a IIPU CO3/IaHHUU CETHU MaciiTada
ropojia MOXKET HCIIOJIb30BAThCS M OJJHOKOJIBIIEBAs CETh. VI3BECTHBIM MPUMEPOM CETH,
MPEOCTABIISIONICH CEPBUC BBIIEICHHBIX IU(PPOBBIX KaHAIIOB HA OCHOBE amIapaTyphbl
SDH, sBnsiercst cets MAKOMHET, paGoratomias B mpenenax MOCKBBI.

Ammaparypa SDH moxer ucnonb3oBathk kaHainel PDH B kadecTBe BXOTHBIX
kaHasoB. [y nocryma k ammaparype SDH ucrionb3yercs natepdeiic G.703.

CBs13b KOMITBIOTEpPA WJIM MapIIpyTU3aTopa ¢ HU(POBON BHIACIECHHOW JMHHUEH
OCYIIECTBIISIETCSI C IMOMOIIBIO TMapbl YCTPOWCTB, OOBIYHO BBIOJHEHHBIX B OJHOM
KOpITyce WM K€ COBMEUICHHBIX C MAapHIpyTU3aTOPOM. ODTHMH YCTPOHCTBaMHU
SABISIIOTCS:  ycmpouicmgo — oocnyocusanusi  oannvlx  (YOIHA) wu ycmpoticmeo
oocnyocusanusa kanara (YOK). B aHrnosssiyHoi JuTepaType 3TH yCTpoicTBa
naspiBatorcss Data Service Unit (DSU) u Channel Service Unit (CSU). YO/
npeoOpasyeT curHaisl, nocrynaromme oT OO/ (00braHO 1o HHTEpGeticy RS-232 wmun
HSSI), B ounonsipasie umirynbebl uHTepdeiica G.703. YO/l Takke BBITONHIET BCE
BpPEMEHHBIE OTCYETHI, PEreHEpalri0 CHTHajla ¥ BbIpAaBHUBAHHME 3arpy3KH KaHaua.
YOK Boinonusier 6onee y3kue (QyHKIUU, B OCHOBHOM OHO 3aHHUMAETCSI CO3JIJaHUEM
ONTUMAITFHBIX YCJIOBHH TIepe/lavyd B JMHUU (BBIpaBHUBAHHE). JTH YCTPOHCTBA, KaK H
MOYJIATOPBI-IEMOTYJISITOPbI, 4YacTo O0O3HAYarTcs oMM cioBom DSU/CSU
(pucynok 17.3).

17.5.3. IIpomokonwt "mouka-mouka'.

Ha BbIIeneHHBIX JWHUSX, TOAJCPKUBAOIIMX B JIYYIIEM CIIy4ae TOJIBKO
MPOTOKOJBI  (PU3UYECKOTO YPOBHS, HEOOXOJWMO HCIOJIb30BaTh KaKue-HUOYIb
MPOTOKOJIBI KAHAJIBHOTO YPOBHS, OOECIEUYHMBAIONINE TIEpe/ady MaKEeTOB JIOKAIBHBIX
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CceTedl C HYKHOM CTENEHBI0 HAJCKHOCTU M YIPABISIOIIME IIOTOKOM KaJIpoB UL
IPEIOTBPALICHHS IIEPENIOJHEHUS COCEAHMUX Y3JIOB.

YcrpolictBa
o0cmyXKUBaHUS KaHala
Y JaHHBIX

KoMmnsioTep YOI YOK KommyTaTop

(O0M) (DSU) [] (CSu) [ TerebOHHOI

j CTAHLIUH B UH(POBYIO
................................. ceThb

HJIN
KOMOMHHPOBAaHHOE
YCTPOHCTBO
YO/YAK
(DSU/CSU)

Puc. 17.3. Csazb komnviomepa ¢ yugposou iuHueti

B cersix TCP/IP gonroe BpeMsi HCHOIB30BAICS JOCTATOYHO MPOCTON MPOTOKOI
SLIP (Serial Line IP), mepenocsmuii Tobko |IP-makeTsl 1Mo ri1o0aibHBIM KaHajaam
cBs3U. B Hacrosiiiee BpeMsi OCHOBHBIM IPOTOKOJIOM BbIAEJIEHHBIX JIMHUN SIBISETCS
nporokon HDLC (High-level Data Link Control), umeromuii craryc cranmapra 1SO.
[Tporokon HDLC nHa camom pgene mpencTaBisieT cOOOW CEMEHCTBO MPOTOKOJIOB, B
KOTOpoe BXoJAT u3BecTHble nMpoTokoisl LAP-B, LAP-D u LAP-M, ucnons3yemsle B
cerax X.25, ISDN um B momemax coorBercTBeHHO. Ha 06a3e mpotokoma HDLC
noctpoeH nportokosn PPP (Point-to-Point Protocol), koTopelit pactmpsier QyHKIHHA
HDLC nist npiMeHeHHs B CETSIX ¢ HECKOJIBKHMHU MPOTOKOJIAMH CETEBOT'O YPOBHSI.

IIpomoxon HDLC sBnsiercss BecbMa CIIOXHBIM MPOTOKOJIOM, pabOTalomM Ha
OCHOBE QJITOPUTMOB YCTAHOBJIEHMSI COEIMHEHUS M CKojJb3sAuero okHa. OH
UCHOJNB3YeT 12 pa3nyHbIX TUIOB KaJpoB U OOECIIEYMBAET CHUKEHHE BEPOSITHOCTH
nckaxkenns outa ¢ 10° jmo 10°. Tarke obecreumBaercs YIpaBIEHHE MOTOKOM
JAHHBIX 32 CYET MEXaHHW3Ma OKHa U CHEeIUAIbHBIX KaJpOB, IPUOCTAHABIIMBAIOIINX Ha
BpeMs Iepesiady JaHHBIX OT ucTouyHuKa. [IpoTokos paccunTan Ha MOJHOIYIIIIEKCHBIE
COETUHEHMUSI.

Ilpomoxon PPP paspaboran rpymmoii Internet Engineering Task Forse kax
gacth creka TCP/IP mis mepemaum kaapoB MHGOpPMALUMHU IO IMOCIEIOBATEIBHBIM
ro0abHBIM KaHajlaM CBsI3M B3aMeH yctapesiiero nporokona SLIP (Serial Line IP).
OTOT NPOTOKOJ CTaJ TaKKe (PAKTUUECKUM CTaHIApTOM IS TJI00aIbHBIX JIMHUN CBSA3U
IIPU COEIMHEHUH yJAJICHHBIX KIIMEHTOB C CEpBEPAMHU U Ui 00pa30BaHUs COETMHEHUN
MEXIy MaplipyTH3aropamu B KopriopaTuBHON ceTd. IIporokon PPP wmcnons3oBan
n3HadaibHO (popmar kaapoB HDLC u momomHWI WX COOCTBEHHBIMU MOJISIMH. [1oms
npotokosia PPP Bioxxens! B mone ganubix kajapa HDLC. TTozxe Obutm pa3paboTaHbl
CTaH/apThl, UCIOJB3YIOlIee BiIoKeHue kaiapa PPP B kamper frame relay u mpyrux
MIPOTOKOJIOB IJI00ABbHBIX CETEH.

OcHoBHOe oTiinune PPP oT npyrux npoTokosioB KaHAIBHOTO YPOBHSI COCTOUT B
TOM, 4TO OH JJOOMBAETCSl COTJIACOBAaHHOW pabOThI Pa3IMUHBIX YCTPOICTB C MOMOIIBIO
NEPEroBOPHONM  MpOLEAYphl, BO BpeMs KOTOpPOH MNPUHUMAIOTCS  pa3IU4HbIE
napaMeTpbl, TakMe€ KaK KayecTBO JIMHHUH, TMPOTOKOJN ayTeHTU(PUKAUUU U

\
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MHKAIICYJIMPYEMBbIE IPOTOKOJIBI CETEBOIO YPOBHSI.

Xorss PPP uacto paccmarpuBaercss Kak €IMHOE LIEJIOE€, Ha CaMOM JEle€ OH
IpEeCTaBIsieT COOOW TPYIITy MPOTOKOJIOB, KOTOPHIE B COBOKYITHOCTH 00ECIIEUUBAIOT
OOLIMPHBIN CIIUCOK CEPBUCOB ycTaHOBieHUs coenuHeHuil. Ctrek PPP ocHoBan Ha
YeThlpeX MPHUHLUIAX: [EPEroBOPHOE MPHUHATHE MAapaMeTpoB KOH(HUTypaluy,
MHOTOIPOTOKOJIbHAS MOAJEPIKKA, PACHIMPAEMOCTb IIPOTOKOJA, HE3aBUCHUMOCTh OT
r7100aTbHBIX CEPBUCOB,

Ilepezosopnoe npunsmue napamempog Kougueypayuu. ITAM TEPMHHOM
o0o3HauatoT crnocoOHocTh PPP  ycranaBimmBaTh TpeOOBaHUS K IPOITYCKHOM
CIIOCOOHOCTH MEXAY BYMSI HEIIOCPEICTBEHHO CBSI3aHHBIMM KOHEYHBIMHU CUCTEMAMH.
B xoprniopaTuBHO# ceTH KOHEYHBIE CHCTEMBI YacTO OTIMYAIOTCS pasMepamu Oydepos
07151 BpEMEHHOI'O XpaHEHUs IIAKETOB, OrPAaHUYEHMSIMM Ha pa3Mep IAKeTa, CIHCKOM
NOJJIEPKUBAEMBIX IIPOTOKOJIOB CETEBOT0 YpoBHs. Pu3nueckas JIMHUSA, CBSI3bIBAIOIIAs
KOHEYHBIE YCTpPOICTBA, MOXXET BapbHUpPOBATHCS OT HU3KOCKOPOCTHOW aHaJOTrOBOM
JIMHUU JI0 BBICOKOCKOPOCTHOU IM(DPOBOI JMHUM C PA3IUYHBIMH YPOBHIMH KadeCTBa
cepBuca.

Jns Toro, 4ToOBI CHPaBUTBCS CO BCEMH BO3MOXKHBIMH CHUTYallUsIMH, B
nporokosie PPP wumeercs Habop cTaHAAapTHBIX YCTAHOBOK, JEHCTBYIOIIMX IIO
YMOJIYaHHIO, YYUTHIBAIOIIMX BCE CTaHJAapTHble KoHpurypanuu. [Ipu ycraHoBieHUn
COEIMHEHUS JIBa B3aUMOJICHCTBYIOIIUX YCTPONCTBA MBITAIOTCS CHavaja UCIOIb30BaTh
9TH YCTAaHOBKM Ul HaXOKJIEHUs B3auMomoHuMaHus. Kaxnplii KoHeuHbI y3en
ONMCHIBAET CBOM BO3MOXXHOCTM M TpeOOBaHUSA. 3aTeéM Ha OCHOBaHUM 3TOU
uH(pOpMalUy IPUHUMAIOTCSA NapaMeTpbl COEIMHEHUS], YCTpanBaolue o0e CTOPOHBI,
B KOTOpbIE BXOIAT (OPMAThl WHKAICYISIIHUU JAAHHBIX, pa3Mephl MaKeTOB, Ka4eCTBO
JMHUU ¥ TIPOLEAYpa ayTCHTU(HUKAIIH.

[TpoToKo0JI, B COOTBETCTBUU C KOTOPHIM IPUHHUMAIOTCS NTapaMeTphbl COSAUHEHMS,
Ha3bIBaeTCs npomorxon ynpaesienus céasvio (Link Control Protocol, LCP). ITpotoxkour,
KOTOpBIM IO3BOJIAET KOHEUHBIM Yy3J1aM JOTOBOPUTBHCS O TOM, KaKUE CETEBbIE
IPOTOKOJIbI  OyAyT MYJIbTUIUIEKCUPOBATbCSI B YCTAHOBJIIEHHOM  COEJIMHEHUH,
Ha3bIBACTCS npomoxon ynpasienus cemesvim yposnem (Network Control Protocol,
NCP). Buyrpu omnoro PPP-coenumHeHMss MOTYT HMpPKYJIMPOBAaTh MOTOKH JaHHBIX
Pa3IMYHBIX CETEBBIX MPOTOKOJIOB. XOTs IpH BbIOOpe nmapamerpoB PPP-coenunenus
KOHEYHBIE Y3JIbl MOTYT BBIOPATh PEKUM OJIHOPAHIOBOM ayTeHTHU(HUKaUuu ((PyHKINIO
3alllMThl JAHHBIX), caM Mo cebe mporokos PPP He HaBsA3bIBaeT aaroputM, KOTOPBII
OyJeT MCHoJIb30BaThCs AJIs ayTeHTH(UKALUMU M KOMIpEecCUU AaHHbIX. s neneit
ayreHtudukaruu  PPP  mpemmaraer wucmonp30BaTh B KA4eCTBE CTaHIAPTHBIX
BO3MOXKHOCTEH, KOTOPbIE MOTYT BHIOpaTh KOHEUHbIE Yy3I1bl, mpoTokosn PAP (Password
Authentication Protocol) u mporokon CHAP (Challenge Handshake Authentication
Protocol), HO mosb30BaTeNIIM TaK)Ke pa3perracTcst 100aBIATh U HOBBIC ATOPUTMBI
ayreHTU(UKanuu. ToT K€ MpUeM UCIIOJIb3YETCs U JIJIsl aITOPUTMOB KOMITPECCHH.

Mmnoconpomokonvnas noodepocka - ITO  CBOMCTBO TmpoTokoia PPP
NOJJIEP’)KUBATh HECKOJBKO MPOTOKOJIOB CETEBOIO YPOBHS CTAJlO IVIAaBHOM NMPUYHUHOMN
pactipoctpanenust mporokona PPP kak cranmmapra ge-dakto. B oTimume ot
nporokonia SLIP, xoToperii moxer mepeHocuth Tonbko makeTsl IP, mmu LAP-B,
KOTOPBIA MOMKET TEPEHOCUTh TOJIbKO makeThl X.25, PPP paGoraer co MHormmm
poTOKOJIaMu ceTeBoro yposHs, Bkiodas IP, Novell IPX, AppleTalk, DECnet, XNS,
Banyan VINES u OSI. Kaxnaplii mpoTOKOI CETEBOTO YpPOBHS KOH(PHUTYpHpYyETCs
OTJICITHHO C TIOMOIIIBIO COOTBETCTBYIOMIET0 mpoTtokoina NCP.

Pacwupsemocms npomokona. Ha mnpotsbkenunm psiga ner rpymnma |ETF
pacmmpsuta Habop mpotokonoB PPP Beenennem HOBBIX RFC, koTOpBIC Ompemem
TaKh€ CBONCTBA, KaK OOIIME CEpPBUCHI AYTEHTH(PHUKAIUHU JaHHBIX, BO3MOXXHOCTH
mu@panru JaHHBIX U UX KOMIpeccupoBaHus. Hamuune Takux cTaHIapTHBIX CPEACTB
yYMEHbIIaeT H30BITOYHOCTh HEKOTOpPhIX omepauuii B cetd. Hampumep, MHorue
TEXHOJIOTHH TJI00aJIbHBIX CETe BBIOMPAIOT MOIXOSIINE aJTOPUTMbBI KOMIIPECCHUU B
3aBHCHUMOCTH OT KadyecTBa JIMHUU. Pa3nuyHble TEXHOJIOTHH UCHOJIB3YIOT pa3inyHbIe
CXEeMbl KOMIIPECCHH, YTO MPUBOAMT K OCYIIECTBICHHMIO OIEpalii KOMIIPECCHUH U
JEKOMIIPECCUU Ha pa3HbIX YpOBHAX ceTH. Vcrosb30BaHHE KOMIPECCHU IPOTOKOJA
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PPP wuckitouaer momoOHYI0 H30BITOYHOCTH M YMEHBIIAET 3arpy3Ky CHCTEMHBIX
pecypcoB.

Hesasucumocmos om enobanvhvix cepsucos. HadanwHas Bepcusi PPP pabGorana
Tonbko uepe3 cetu ¢ ¢peiimamu HDLC, Tenepr B crtek PPP  noGaBnensl
cneun(UKanuy, TO3BOJISIONIME HCIONb30BaTh PPP ¢ mo0ObIM  momynsipHBIM
rio0anbHBIM cepBrcoM, Harpumep, ¢ ISDN, frame relay, X.25, Sonet u ceru HDLC.

17.6. Ananorosbie Tejaedonnbie cetu u cetu ISDN.

Haubosee momynsipHbIMH KOMMYTUPYEMBIMH KaHAJIaMH SIBJISIOTCS OOBIUHBIC
aHayoroBble TeJe(OHHBIC JIMHUM, HO OHU MAJONPHUTOAHBI JUIS TOCTPOCHUS
KOprmopatuBHbBIX ceTell. C MpoIycKHOM crmocoOHOCThIO 9600 O/C 3TH TUHUH TOIXOMIST
TOJIBKO JUISl TIOJIb30BATelNisi C MHUHMMAIbHBIMH TPEOOBAaHMSIMH K BPEMEHH DPEaKLUU
cucteMbl. Yamie BCero TakuWe JHWHUU HCIONB3YIOTCA U WHAWBUIYAIbHOTO
YIAJIEHHOTO JOCTyNa K ceTu. Tem, KoMy Hy)XHa OoJbIIas MPOU3BOIUTEIHLHOCTh HA
TaKUX JMHUAX, HEOOXOAUMBI MOJIEMBI C KOMITPECCHEN.

TenepoHHass ceThb HUCHOJB3YET TEXHOJIOTUIO KOMMYTAlUU LEHed s
nojkitoueHus K yerporicrsam OO/L.

OcHOBHBIE XapaKTEPUCTUKH TEXHOJIOTUN KOMMYTAIUU LIETICH:

* Ilpm BBI30BE TOJH30BATENM IMOJNYYAIOT TMPSMOE COCAMHEHUE Yepes3
KOMMYTAaTopbl B ceTd. lIpsiMmoe coeaMHEHWe OHKBHUBAJICHTHO Tape IPOBOJOB,

COCIMHSIONINX MOJIH30BaTEIICH.
* KommyTatopsl He 0071a4al0T BO3MOXHOCTSMHU IPOMEXKYTOYHOTO XPAaHEHUS
NAHHEBIX.

* IlockosbKy 3allOMMHAIOLIME YCTPOMCTBA K KOMMYTAaToOpax OTCYTCTBYIOT,
BO3MOYKHA OJIOKUPOBKA JIaHHBIX ITPH KOMMYTALUU LeTIel IpU 3aHATOCTH aOOHEHTA.

» Kommyranus neneit obecriednBaeT OrpaHU4eHHBIA CEPBUC, KOTOPBIA TPYAHO
pacUIMpUTh.

CoBpeMeHHbIE cHCTEMbl Telne()OHHOH KOMMYTALUU MOJPA3AEISIOTCA Ha
JJIEKTPOMEXaHWYECKHEe M IPOrpaMMHO-YIpaBisieMble.  DJIEKTPOMEXaHUYECKHE
CHUCTEMBl YNPABIAIOTCA [0 TMPOBOAHBIM LEMsAM UM HPUBOJAATCS B JACHUCTBUE
3JIEKTPOJBUTATENIIMU, TO €CTh 3JEKTPOMEXaHUYECKH, JTUOO IIaroBBIMU HCKATENSAMHU,
OyTeM [O0JIauM DJIEKTPUYECKHX HMITYJIbCOB. B 3/IeKTpOMeXaHMYecKHX CHCTeMax
JOTMKa MapuIpyTU3allMd BCTpoeHa B ammaparypy. I[IporpammHo-ynpaBisemble
KOMMYTATOpbI Ul MIPEACTABICHHS JJOTUKH KOMMYTAIlMM MCIIONB3YIOT MIPOrpaMMHBbIE
cpeacTBa. B cucremax ¢ mporpaMMHBIM YIpPaBJI€HHEM MOXET OBITh HCIIOJIb30BaHA
udpoBas cucTeMa KOMMYTaIluH, KOTopas paboraeT B 4 pa3a OblcTpee, yeM camas
ObICTpast U3 IEKTPOMEXAHUYECKUX CUCTEM - MaTPUYHAsL.

[Tpy ucnonab30BaHUM KOMMYTHPYEMBIX Tele(OHHBIX JUHUA MOJAEM JOJKEH
UMEThb YCTPOMCTBO aBTOBBI3OBa, paboratomee Ha uyactore 20 I'm, Mcmomnb3oBanue
TAaKOM CKOpPOCTHM 3aMeJIsieT YCTAaHOBJICHME CBSI3M HA CYLIECTBEHHYIO JJIs
KOMITbIOTEPHBIX CUCTEM BEJIIMUMHY.

ISDN (Integrated Services Digital Network) - mudpossie cetu ¢
UHTETPAIbHBIMM  YCIIyTaMH) -OTHOCATCA K CeTAM C KOMMYyTalMeld KaHaJoB.
[Tepuunoii nenvio paspadotku ISDN O6buto HamepeHHe OOBEAMHUTH OTIENbHBIE
UHPACTPYKTYPHI I NIepejaud peur U HU(POBBIX JaHHBIX B €UHYIO CETh.

Xota cetu ISDN u3BecTHB! yke JaBHO, OHM HE MOJYYWIM TOKa LIUPOKOTO
pacrpoCcTpaHeHHs 110 HECKOJIbKMM npuuuHaMm. Jloiroe BpeMms ocTaBajach
HepelIeHHOW Mpobiiema craHfapTu3aluu. Xota cranaapt Ha cetd ISDN u Obun
npusiaT komutetoM CCITT B 1988 romy, oH nomyckana HECKOJIBKO Ppa3IWYHbBIX
peanu3anuii 3Tux cereil. [loaTomy o0opynoBaHne pa3NTUYHBIX TPOU3BOJUTENCH YacTO
OKa3bIBAETCSI HECOBMECTHUMBIM. J[pyroil mpuuMHON cTana HeoOXOAMMOCTh OOJBIINX
MHBECTULIUI JUIsl 3aMEHBl KOMMYTAIlMOHHOTO 000py/JoBaHUs B LeHTpaidbHbIX ATC.
W3-3a cAMIIKOM JOJroro mepuoja CO3PEeBaHUS ITH CETH yXe He 00eCreuuBaroT Ty
IOPOMYCKHYIO  CIIOCOOHOCTb, KOTOpas HyXHa HauOojee TpeOOBaTEIbHBIM
CerOJHAIIHUM M 3aBTPAIlHUM MpHiIoKeHUsM. [loaToMy o00nacTe HCIOIB30BaHUS
cereii ISDN wMensercs B cTOpoHy oOecneueHUs CBSI3M HEOOJBIINX OQHCOB,
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yJIJIEHHBIX MOJIb30BaTeNei, paboTalomX I0Ma.

Kak mpaBuiio ceru ISDN He ncnosnp3yroTcsi B KaueCTBE OCHOBHOW MarucTpaiu
KopropatuBHbIX cereil. B EBponie cetu ISDN mosydnnm Gombliiee pacpocTpaHeHue,
yem B CIIIA, Tak Kak TeJIEKOMMYHUKAIIMOHHBIE CETH TaM ObLUIM Pa3BUTHI B TOPa3io
MeHblIed creneHu. [103ToMy BHeApeHuE HOBBIX CETe He MOTpeOOBaJIO pEIICHUS
npobjJeM COBMECTUMOCTH C YK€ CYHIECTBYIOIIMM OOOpYAOBaHHMEM B TaKuX
MmacmTabax. 3anaJHo-eBpOIeiiCKIe Mob30BaTean oTaaoT npeanoyrenue ISDN, Takx
KaKk CTOMMOCTh TIepelayd JaHHBIX 4Yepe3 BBICOKOKauecTBeHHYIO cerb ISDN
3HAYUTEIBHO HIDKE, YeM uepe3 TenedoHHyio cetb. B ['epmanum e pazButue cereit
ISDN mepexxuBaer Hactosmuii 6ym. Otcioga cienyer, 4yTo B Poccuu cyiiecTByeT
emie Oomnee OnaronpusTHas cutyanus s co3ganus cereid ISDN.

C uenaBuux mnop ceru ISDN cramu HaspBaTh yskononocuwvimu (narrowband)
ceramu ISDN. 4ToOBl OTIMYaTh WX OT HOBOTO THMA IUQPPOBBIX CETEH -
wupoxononocuvix (broadband) cereii ISDN, koTopbie criocoOHBI 00ECTICUUBATH €IIIE
0oJ1ee BHICOKYIO TPOU3BOAUTEIHHOCTb.

Apxutekrypa cetu ISDN npemycmaTpuBaeT HECKOIBKO BUJIOB CEPBUCOB (PUCYHOK
17.4):

* HEKOMMYTHPYEMBIE CPE/ICTBA,

* KOMMyTHpYyeMasi TelleOHHas CeTh OOLIETO MOJIb30BAHMS,

* CETh NEPEIAYM JAHHBIX ¢ KOMMYTAlUEH KaHAIOB,

* CeTh IIepeauu JaHHBIX C KOMMYTalllel MaKeToB.

Cerp ISDN mnpenocraBnsier nBa Buaa uHTepderica MOJIb30BaTENsl ¢ CEThIO -

navanbHbiii (BRI) u ocnoBuoit (PRI). Hauanvnwviit unmepgeiic BRI npenocrasiser
JIBa KaHaJa, HECYIIMX MOJb30BaTeIbCKUE JMaHHbIe (KaHabl Tuna B), mo 64 K6/c u
KaHal JUisl mepeAadyd ympapistomed uHpopmamuu (tuna D) ¢ mpomyckHoi
cnocobHocThi0 16 KO/c. Ocnosnoii cepsuc PRI mpencrasiser coboii kanan T1, B
KOTOpOM 23 KaHala BBIAEJICHBI IJIs Mepefadyd JaHHBIX, TO €CTh SBISIOTCS KaHaJaMH
tuna B, a ouH kaHaJ sBIseTCs KaHaioM Tuna D, moaToMy 3TOT BUJI cepBHCa OOBIYHO
ob6o3navaercsa 23B+D.
Ha kananax tuma B GonpimmHcTBOM oneparopoB ceteil ISDN peanusyroTcst TOJIbKO
HEKOMMYTHPYEMbIE CEpPBUCHl M CEPBUCHI KOMMYTHUpYyeMO#l TenedoHHON ceTw,
nepearoie roirocoBoil Tpaduk B mudpooit Gopme. Kanan D ucnonszyercs s
nepenaun uHpopManuu o0 angpece aOOHEHTa, HCMHOJIb3YEMOW il KOMMYTAIlUU
kaHamoB B. Jlnsa mnepemaum aapecHoi HMHQOpPMAIMM  OIpPENeiIeHbl MPOTOKOIIBI
¢usnueckoro (1,430/1), xananpHoro (1.440/1) u ceresoro (1.450/1) ypoBHeH, c
MOMOIIBI0 KOTOPBIX ajpecHas HH(popMmalnus B ¢GopMe MNaKkeToB IepeaaeTcs o
kaHasnaMm D, oOpa3yronym curHanbHyto ceTh (pUCyHOK 17.5).

DyHKYUuU nO
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Puc. 17.4. bazosasi mooenv apxumexmypoi ISDN
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Tak kak mocie mnepexayn aapecHoil wuHpopmanuu kanan D ocraercs
CBOOOJHBIM, TO €r0 MOXXHO HCIIOJIb30BaTh JJISl Mepe/laud KOMITbIOTEPHBIX IaKeTOB,
OJTHAKO HEBBICOKAsi CKOPOCTH 3TOro KaHana - 16 K6/c - He MOXKeT yJJOBIETBOPUTEIHHO
NOJIEPKUBATh TPa(hUK COBPEMEHHBIX BBHIUMCIUTENbHBIX ceTeil. [loaromy cetn ISDN
B HACTOALIEE BpPEMs HCIOJB3YIOTCS IPU COEIMHEHUU JIOKAJIbHBIX CETEH Kak
BBICOKOCKOPOCTHBIE KOMMYTHPYEMBIE CEPBHCHI (PU3NYECKOTO YPOBHS I0J00HO
AHaJIOTOBBIM TeJIe()OHHBIM KaHajaM, HO JIYUYIIero KayecTBa.

OkoHeuHOE OO0OpyAOBaHME JIAaHHBIX [OJB30BATENS JIOKATBHOM CETH -
COOTBETCTBYIOIIMI aJanTep KOMIIbIOTEpa, IMOPT MOCTa WIM MaplpyTu3zaTropa -
00bryHO coenunsieTcst ¢ cetbio ISDN wepe3 TepmunanbHblil agantep TA, KOTOpPBIi
npeoOpasyet cranmaptablidi st OO/l uaTepdeiic, Takoit kak RS-232C nmm X.21, B
crangaptHeii uHTEpdeiic ISDN  ¢usmueckoro yposus 1.430. Crammapter ISDN
ompeneNnseT pa3InyHble THUIBI HHTEP(ENHCOB Uil MOIKIIOUEHHS O000pYHIOBaHHS
[10JIb30BATENS PA3IMYHOrO TUNA (PUCYHOK 17.6).

Croumocts ycmyr ISDN mnepBoil BosiHBI Obula CIMIIKOM BBICOKOH JUis
OTJICTHHBIX KOHEUHBIX ToJb30oBatTenei. Bropas xu3ap ISDN mHauamace torma, xorma
MHOT'OUYHCJIEHHBIM KOPIOpAlUsAM M YUPEXKICHHUSM IOHAJA00MIOCh COEIUHUTH CBOU
pa3dpocaHHbIE CETH B KOPIOPATUBHYIO CETh, a 00Ul Tpahuk Mexay punmamom u
ITa0-KBapTUPOM OBLI CIMLIKOM Majl, YTOObl apeHJ0BATh BBIACIECHHYIO JIMHUIO.
Kpome Toro, OuzHec Hauajg CEpbe3HO IKCIUTYaTHPOBATh JUCTAHLIUOHHBIM TOCTYH U
paboTy ¢ MOOMIIBHBIM MEPCOHAIOM. DTO MPHUBEIIO K CTPATEIHH BUPTYAJIbHBIX O(HCOB,
KOI'Jla COTPYJHUKH MOTYT MOAKIIOYATHCS K JOKAJIbHOM CETH KOPIOopaluu 13
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1.430/1 1 1 ] 1 1 1.430/1
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| - L=

Kanaim B < H ﬂ
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1

32 r4s0n
2 | 1440
Kanan D ! | 14301 x
CurnaanHas ‘
1
NTE —/ | cem

Puc. 17.5. Kommymayus kananos 6 cemsx |ISDN.

yVAQJICHHBIX MecT (Kak TMpaBUiio, W3 J0Ma) B TIPOU3BOJIbHOE Bpems. Takue
MOJIH30BATEIN KEJIAIOT MPUMEHSATh CBOM OOBIUHBIE TPHJIOKEHUS JIOKAJTBHOM CETH
JIUCTAHIIMOHHO C MPOU3BOAUTEIBHOCTbIO, CPAaBHUMOW C TOH, KaKyl0 OHU HWMEJIH,
Koraa OpuTH HemocpeacTBeHHO nojcoeanHeHsl K JIBC. [1oaToMy uM Hy)XKHaA BBICOKAsI
CKOPOCTh  COEJMHEHMS, HMHOTAa  3HAYUTEIBHO  MPEBBINIAIOIAS  CKOPOCTH,
obecreurnBaeMyr0 cCaMbIMH OBICTPOICHCTBYIOIIUMH MOJIEMAMHU.

VY3KUM MECTOM JI€MCTBUTEIIBHO BBICOKOCKOPOCTHBIX TEIEKOMMYHHUKAITMOHHBIX
TEXHOJIOTUH. TakuX, Kak, Hampumep, ATM wimu Frame Relay, Bcerna craHoButcs
TOYKA TOACOCAMHEHUS] K JIOKAIbHOM CETH, T/I€ CKOPOCTh MO-IPEKHEMY OCTAETCS
HenocrtatrouHou. [lpu cymectByromux 1neHax TAHYTh ATM 110 KOHEYHOTO
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10JIb30BATENS U YCTPOMCTB JIOKAJIIBHOM CETH pa3opuTenbHO. C Apyroil CTOpOHBI,

TO1 COo1 co2 ATC +—

e —— o m — — e -
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Puc. 17.6. Ilooxmouenue nonvzosamenvckoeo obopyoosanusi (OO/) k ISDN

102 - mepmunanvrhoe obopyoosarnue 2, umerowee unmepgheticot cepuu N unu X
MKKTT (nanpumep, V. 24, X.21),

TA - mepmunanvusii adanmep, npeodopazosvisaiowuil unmepgeticol cepuu N unu
X 6 unmepdpeticor 1.430,

T01 - mepmunanvroe obopyoosanue 1 — umeem cmanoapm 1.430 (nanpumep,
yugposoi menegon),

C02 - cemesoe okonuanue 2 - pearusyem gyukyuu 2-20 u 3-eo yposueti OS| (PBX,
Mapwpymusamop),

COI - cemesoe oxkonuanue 1 -peanuzyem gynxyuu CSU (yposenw 1 mooenu OSI).

ISDN MOXHO [IOBECTH IO CTOJIOB IIOJIB30BAaTelleii, 00eCIeYMB BCE HACTOJILHBIE
yCTpOKCTBa B MacmTade ropoja JMHUSIMHU CBSI3U ¢ Tojocoi npomyckanus 128 Ko/c,
9TO O0OWIETCS OTHOCUTENIbHO Hexoporo. Jlaxe ecim B paiionnoir ATC Her
nU(pPOBOr0 KOMMYTHPYIOUIETO O0OpYAOBAaHUS, TO aJbTEPHATUBHBIE CIIY)KOBI
no3BOJIIOT moy4arh joctym K ISDN uepe3 momoOHyro ammapaTypy, WMEIONTYROCS
rae-mbo B mHOM Mmecte cetH. Kak mpaswmio, tpaduk ISDN nHampaBnsiercs Torma
yepe3 ATC apyroro paitona. B 6onbuinHcTBe KpynHbix ropogos Espomnsl 1 CILIA Her
npo6aem ¢ gocrynom k ISDN.

Kopnoparust Microsoft ucrmonezyer ISDN ¢ 1988 roma, xorma oHa Hauana
COTPYAHMYATh CO CBOMMH MECTHBIMH Tele(OHHBIMH KOMIIAaHWSAMH. B Hacrosiee
Bpems 220 ciyxamux Kopnopanuu ucnonb3ytor BRI mis nucrannmonnoro nocryna
13 JIOMa, a B KOPIIOPAIUH HKCIUTyaTHPYETCsl 00IeHalMOHalbHas ceTh Ha ocHOBe PRI,
K Kotopou moncoeauHeHo Ooinee 30 ¢ummano B CIHIA. BaxXHbIM CTHMYJIOM K
ucnionp3oBanuio ISDN sBisiercst Bo3aMokHOCTh goctyna k Internet. B CIHA psin
MOCTABIIUKOB YCIIYT 1O AocTyny k Internet paGortaet Hax TeM, YTOOBI K HUM MOKHO
OBLTO MOICOeTMHUTHCS 0 KaHamaMm ISDN.

Jliis opreHTHpa IpUBeAeM HEKOTOphIE LIEHBI Ha yciayru u obopyaoBanue ISDN
B CIIA.

Jlunus BRI:

* 22 poJsmapa B MeCSII 3a MPEAOCTABIECHUE YCIYT CBSI3H,
* 70 noJu1apoB - €AMHOBPEMEHHAS IUIaTa 32 MOAKIIOUYCHUE,
* 125 nonnapoB - eAMHOBPEMEHHAS I1J1aTa 3a YCTAHOBKY.

Obopyodosanue:

» Ananrep Tepmunana Motorola UTA - 220 (s npeanpusitust) - 995

JI0JIIapOB,

* Mogem Motorola Hybrid Modem (st KOHEYHOTO MOJIB30BATES,

Bkimoyaer  (dakc-momem 144 V.32bis wu  coemmuutens NTI  mis

MYJIBTUIUIEKCUPOBAHUS TOJI0Ca U JaHHBIX) -895 nonnapos,
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* MocTsl it noxcoenuaenus JokainsHoi cetd K ISDN - ot 500 o 1000
JIOJLTApOB.

17.7. Cetu ¢ kommyTanueii nakeros X.25 u frame relay.

Cemu X.25 ABISIOTCA HA CETOAHSIIHUI JI€Hb CAMBIMU MOIYJISIPHBIMU CETSIMU C
KOMMYyTallieli NaKeTOB B OCHOBHOM M3-3a TOrO, YTO JOJIO€ BpEMs OHU ObLIU
€IMHCTBEHHBIMU JIOCTYIHBIMU CETSIMH TaKOro THIA, a TAKXE M3-3a TOTO, YTO OHU
xopomio pabotaioT Ha HeHaaexkHbIX JuHHIX. Cranmapt X.25 "Hutepdeiic mexmy
OKOHEUHBIM OO0OpYZOBAaHMEM JaHHBIX M alMaparypoil mepeaadyd MaHHBIX IS
TEPMHHAJIOB, pa0OTAIONINX B MAKETHOM PEKHUME B CETAX Mepeadd JaHHBIX OOIIEero
nonb3oBaHusa" Obul  paspaboran  komurerom MKKTT jmns  mpemocraBieHwHs
TEPMHHAJIAM JIOCTylla K MHOTOYHCICHHBIM YIAJIIEHHBIM MeHH(peiiMaMm depe3 CeTh
KOMMYTalUU MakeToB. [103TOMy 3TOT cTaHAAPT HAMIYYIIUM 00pa3oM MOAXOIHUT IS
nepenaun Tpaguka HU3KOW WHTCHCHBHOCTH, XapaKTEPHOTO JUIsl TEPMHUHAIIOB, W B
MEHBIIICH CTENIEHN COOTBETCTBYET 00Jiee BEICOKMM TPeOOBaHUSM TpaduKa JTOKATBHBIX
ceTen.

Cerp KOMMyTallUM NAKETOB COCTOUT U3 YEHMPO8 KOMMYMAyuu naxkemoe
(IKII), pacnoioXeHHBIX B Pa3iM4YHBIX TreorpauuecKux TOYKaxX M COEAUHEHHBIX
BBICOKOCKOPOCTHBIMU KaHallaMu oOMeHa (pucyHok 17.7).

X.25

- X.25

X2 e

KOMMYTAaUHH
naKeToB
X.25
X.25
X.25 _—
BerpoeHHbIH
AL - X.25
x.zs/ / , A X 25
/ \ '
/\// X28 X.25 ,
N L o ACHHXDOHHBIE S X.25
@ - £ TepMHHAIbI \ e
X.28

VY naneHHbIH

NAA

Kaxablii TepMuHan
B Pa3JTMYHOM yja-
JIEHHOM MecTe

Bce TepMuHanbl
B OJTHOM MECTE

Puc. 17.7. Cemb xommymayuu naxemos X. 25
B cetn mpemycmMoTpeHO TpeoaoieHHe OTKa30B KaHaloB cBsizu Mexay LIKII
nyreM o0XoJa TMOBpeXIeHHOTo YydacTka ceTu. CeTb 00bIYHO (opMupyercs,
(GYHKIIMOHUPYET U KOHTPOIUPYETCSl CUCTEMOM YIPaBICHHSI CEThIO, PACTIOJIOKEHHO! B
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OJIHOM W3 IICHTPOB KOMMYTAIIMH ITaKETOB.

DTOT CTaHIApT OCHOBAaH HAa CHHXPOHHOM Iepenaue JaHHBIX. ACHHXPOHHBIC
CTapT-CTOIHBIE TEPMUHAIIBI TOJIKIFOYAIOTCS K CETH Yepe3 TaK Ha3bIBAEMbIEC naKemHubvle
aoanmepwl dannvix (ITAJ]). OHH MOTYT OBITH BCTPOCHHBIMU WIH YIAJICHHBIMHU.
Berpoennsrit  ITAJ] oOsrunO pacmonoxedn B croiike IIKII. Ynpamennsrii ITA]]
npecTaBisieT co0ol HeOONbIIOe aBTOHOMHOE YCTpOWCTBO, noakiaroueHHoe Kk LIKII
yepe3 onuH kaHai cBsi3u X.25. Onun [TA]] 06praHO oOecnieunBaeT AocTym ais 8, 16
WK 24 aCUHXPOHHBIX TEPMUHAJIOB.

K ocnoBubIM dyHKIMSIM [TA]J] oTHOCSTCS:

* cOOpKa CUMBOJIOB, IOJYYEHHBIX OT aCHHXPOHHBIX TEPMHUHAJIOB, B MTAKETHI,

* pa30opKa 1moJieil TaHHBIX B TAKETaX U BBIBOJ JAHHBIX HA aCHHXPOHHBIE
TEPMHUHAIIBI,

* yIpaBJlieHUE MPOIeypaMH YCTAHOBJICHHS COSAMHEHUSI U Pa3beIUHEHUS,
cOpoca 1 mpepbIBaHMUs,

* rIepe/iaya CUMBOJIOB, BKJIFOUAOIIUX CTAPTCTOIHbIE CUTHAJIBI M OUTHI IIPOBEPKU
HA YETHOCTb. M0 TPEOOBAHUIO ACHHXPOHHOI'O TePMHUHAIA,

* IPOJIBUKEHUE MAKETOB MIPH HAJIMYUU COOTBETCTBYIOIINX YCIOBUM, TAKUX KaK
3aMoJIHeHHE TTaKeTa, UCTEYCHUE BPEMEHH OXKHIaHUs U JIp.

Pexomengannu Mexnaynapoanoro KoncyneratuBnoro Komurera mo Tenedhonun u
Tenerpaduu X.25 BkiIO4aOT B ceOs MPOTOKOIBI TPeX HUIKHUX YPOBHEH MOIEH
ISO/OSI:

* Ha ¢usuyeckom ypoBHe onpenenensl mpotokossl X.21 u X.21bis. ITpotokon
¢usnueckoro ypoBHs X.21 ompenenser uHTephEHC MeEXKAY KOMIBIOTEPOM H
ipoBbIM KaHaoM CBsi3u, a X.21biS - MexIy KOMIBIOTEPOM M aHAJIOTOBBIM
KaHaJIOM (C MCIIOJIb30BAaHUEM MOJIEMOB).

* Ha xananbHOM YpOBHE HCHOJIB3yeTCS MOAMHOXecTBO mpotokona HDLC.
o0OecrieunBaroliee  BO3MOXKHOCTh ~ aBTOMATHYECKOW  Tepedadyd B CiIydae
BO3HUKHOBEHHUS OIIMOOK B JHHHH. [IperycMoTpeHa BO3MOXKHOCTh BBIOOpaA M3 JBYX
npoueayp nocryna k kanany: LAP unu LAPB.

* Ha cereBoM ypoBHe ompeeneH mpoTokoi X.25/3 oOMeHa maketaMmu M1y
OKOHEYHBIM 000PYZOBaHUEM U CEThIO Mepeaaun JaHHbIX.

CereBoil ypoOBEHb pealu3yeTcsi C HCIOJIb30BaHUEM 14 pa3auyYHbIX THIIOB
nakeroB. Tak Kak HAACKHYIO Mepelady JaHHBIX 00eCleYHBAaeT YK€ YIOMSHYTHIH
npotokos LAP-B, To mpotokon X.25/3 BbIIONHAET (QYHKIUM MapUIpyTHU3aLUU
MAKeTOB M YIPaBIEHUS TOTOKOM MaKETOB.

[Tpexne, yem maker OyaeT mepenaH depe3 ceTh, HEOOXOAWMO YCTaHOBUTh
coedunenue Mexnay wucxogubiMu OOJ] - TepMuHanaMM H  KOMIBIOTEPaAMHU.
CyliecTByeT JiBa TUIIA COSTUHEHUI - Kommymupyemvlii eupmyanvhvii kanar (SVC -
Switched Virtual Channel) u nocmosinnwiii supmyansneiii kanan (PVC - Permament
Virual Channel). SVC M0XHO cpaBHHTh ¢ KOMMYTHPYEMbIM KaHAIOM Tele()OHHOI
ceTu oOIIero monb3oBaHusA. [lJii YCTaHOBJIEHUS COEIMHEHHMs HEOO0XOIMMO 3HaTh
ceTeBoil HOMep - azapec monb3oBarens. Pekomennanusa X. 121 MKKTT onpexnenser
MEXYHAPOJAHYIO CUCTEMY HyMEpalluu aIpecoB I ceTel mepeaayy TaHHBIX 00IIero
MOJIb30BaHUA.

[TocTosHHBIN BUPTYaNbHBIN KaHal MOJ00EH BBIACTICHHOMY KaHaly B TOM, YTO
He TpeOyeTcsi yCTaHaBJIMBaTh COECAMHEHUE WM pazbeanHeHne. OOMeH makeTamu Io
PVC moxet mpoucxoauts B 1t000it MomeHT Bpemenu. PVC dbopmupyercst cucreMoit
ynpasieHus cerbto. Otnune PVC ot BeinenenHol tuHuK tuna 64 Ko6/c B Tom, uro
MOJIb30BaTelh HE UWMEET HHUKAKHUX TapaHTUH OTHOCUTENBHO JeHCTBUTENHHOU
npornyckHoi criocoOHoctu PVC. Iloatomy ucnonb3oBanne PVC o0bvHO HaMHOTO
JIEIIeBIIe, YeM apeH/Ia BBIICICHHON JINHUY.

MapuipyTusanus Ha OCHOBE BUPTYAIbHBIX KAaHAJIOB - 3TO OOBIYHBIN IMpHUEM,
UCTIONB3YEMBI B TOOanbHBIX ceTax. Kpome cereit X.25, Takas TeXHHKa
npumensiercs B cetsix frame relay u ATM. CyTb Takoii MapiipyTH3alliy NOKa3aHa Ha
pucynke 17.8. Ilpu yCTaHOBIEHHWH COECIUHEHHUS MEXAY KOHEUHBIMU Y3JIaMHU
UCTIONIB3YETCSl CIIeUaNbHBIA THI MaKeTa - 3alpoc Ha YCTAHOBIEHHE COCAUHEHUS -
KOTOPBI CONEPKUT JIUHHBIA ajpec y3ia-aJapecara, a Takke HOMEp BHPTYalbHOTO
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COCIMHEHUS, NPUCBOEHHOTO JIaHHOMY BHPTYaJbHOMY COEOUHEHHIO B Yy3Je-
OTIpaBuUTENE, HarlpuMmep, 15. Axpec Ha3HaUEHUS UCIONB3YETCA I MApLIPYyTU3ALUU
nmaKkeTa Ha OCHOBAaHMM TaONMIl MapIIPYTH3alMH, AaHAJOTHYHBIX TEM, KOTOpbIE
UCTIOJIB30BATMCh NpH omnucanuu mnpotokonoB RIP umu OSPF. B mpuBeneHHOM
nprMepe OKa3ajJoch HEOOXOAMMBIM TNiepeaarh maker ¢ mopra 1 nHa moprt O.
OpnHOBpeMEHHO ¢ Iepenayeil makera MapUIpyTH3aTOp M3MEHSET y IaKeTa HOMEp
BUPTYaJIbHOI'O COEJIMHEHHUS - OH IPHUCBAMBAET IAKETY INEPBBIM HEUCIIOJIb30BAHHBIN
HOMEDP BUPTYAIBHOI'O KaHaja JUisl JaHHOTO KoOMMyTaTopa. Kaxaslii KOHEUHBIN y3€ll U
KaX/IbIii KOMMYTaTOp BEJET CBOW CIIMCOK HCIOJB30BAaHHBIX M CBOOOJHBIX HOMEPOB
BUPTYalbHBIX  CO€QUHEHMH. B  Tabmume  KomMMmyTanuud  BXOJHOrO  IopTa
MapUIpyTU3aTOp OTMEYAET, YTO B JaJbHEUIIEM MaKeThl, MPUOBIBIINE Ha 3TOT MOPT C
HOMeEpOM 15, nomkHbI epeaaBaThes Ha opt 0, IpruueM HOMEp BUPTYAJIbHOTO KaHaa
JoJoKeH ObITh n3MeHeH Ha 10, OZHOBpEMEHHO JeNIaeTcs M COOTBETCTBYIONIAS 3aIUCh
B Tabnuie kommyramuu nopra 0 - makersl ¢ HomepoM 10 HYXHO nepeaaBaTb Ha MOPT
C HOMEpOM |, MeHsist HoMep BUPTyaJIbHOTO KaHaja Ha 15.
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Talanua MApIIPYTH3IAUNHH ceTH

Aapec Hama'leuml]g Boixoano# nopr
12357 681 334 1

Tab.1Hua koMMyTaLHH nopta 1

VCI-in | VCI - out | Iopt

61212356771 2

15 10 0
Ta6.aHua koMMyTaimy nopra 2 Tabanua kommyTaunu nopra 0
VCI-in | VCI-out| ITopT VCI-in | VCI-out| Ilopr

7 Hoa1 0 10 15 i
11 7 2

Puc. 17.8. Kommymayus 6 cemsx ¢ 8upmyanvHuiMu coeOuHeHUsIMU.

B pesynbraTte nelcTBUS TaKOM CXeMBbl MAKEeThl JaHHBIX Y)K€ HE HECYT JJIMHHBIC
ajipeca KOHEYHBIX Y3JIOB, 2 UIMEIOT B CIyKEOHOM I0JI€ TOJBKO HOMEP BUPTYAIBbHOTO
KaHajla, HA OCHOBAaHUHU KOTOPOTO M MPOM3BOJUTCS MapLIpyTH3alMs BCEX MaKETOB,
KpOME IaKkeTa 3ampoca Ha YCTAaHOBJIEHUE COEIMHEHUsA. B ceTm mnpokianbIBaeTcs
BUPTYaJlbHBI KaHall, KOTOpPBIM HE M3MEHSAETCS B TEUYEHHME BCETO BPEMEHU
CYIIECTBOBaHMs coeqUHEHUs. [[akeThl B BUPTYyaJbHOM KaHalle UPKYIUPYIOT B ABYX
HAIpaBJICHUSAX, IPUYEM KOHEYHBIE Y3Jbl HE 3aMEyal0T W3MEHEHMH HOMEPOB
BHUPTYaJIbHBIX KaHAJIOB IIPU IPOXOXKIACHUN [TAKETOB YEPE3 CETh.

3a  yMeHbIIEHHE  CIY)XEOHOrOo  3aroJioBKa  NPUXOAWUTCS  IJIATUTh
HEBO3MOXKHOCTBIO OanaHca Tpaduka BHYTpU BUPTyallbHOTO coenuHeHus. [Ipu oTkase
KaKoro-1mobo KaHajaa CoeJUHEeHNE PUXOANUTCS TaKKe YCTaHABIUBAThH 3aHOBO.

[Tpotokon X.25 fomyckaeT UCIONb30BAHUE CIEAYIOUIMX MaKCHUMalIbHbIX
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3HAYCHUM UIMHBI TOJNS JaHHBIX: 16, 32, 64, 128, 256, 512 u 1024 Oaiita.
[TpenmourutenbHON sBsiercss juymmHa 128 OaiiToB. [lakeTbl NaHHBIX UKIUYECKH
HymepytoTest oT 0 1o 7 umu or 0 mo 127. B 3aronoBke makera MOMELIAOTCS JBa
HOMEPA: MOPSAAKOBBIA HOMEp IEpeladu U MOPSAAKOBBIM HOMep npuema. [lopsaakoBbiin
HOMED nepeaadd HeoOX0quM Ui 00ecTIeYeHHs TTOCIEeI0BATEIbHON TPAHCIIOPTHPOBKH
JAHHBIX TI0 BUPTYAJIbHOMY KaHally, 0OHApyKEHUS MOTeph MaKETOB U JJISl YIPABICHHS
MHTEHCUBHOCTBIO [TOCTYIUIEHHUS [IAKETOB B CETh ME€PEladu JaHHBIX.

Yenyru mo crangapty X.25 TpeIOCTaBISIOTCS MHOTHMH OOIIECTBEHHBIMH
cersimu niepenaun nanHbix - B CIIIA Sprint/Telenet, BT/Tymnet, Infonet u npyrumu,
B Poccuu - "Uctok-K". "Cnpunt Cets", MACHET, POCITIAK, UH®OTEJI, Penkom u
apyrumu. Cetu X.25 4acTo SIBASIOTCS €IMHCTBEHHOM BO3MOKHOCTBIO JIJISi CO3/IaHUS
MEXIYHapOJHOM CETH, TaK KakK IOYTH BO BCEX CTPAHAaX UMEIOTCS CETH JAHHOTO THUIIA.
MOXHO MOCTPOUTh M CBOIO COOCTBEHHYIO CeTh X.25, KyNMUB KOMMYTAallMOHHOE
o0opynoBanue X.25 U apeH10BaB BbI/ICJICHHbBIC JIMHUU.

Cemu frame relay - cpaBHHTENIBHO HOBBIC CETH, KOTOpPbIE TIOpa3ao JydIle
HNOJIXOAAT IS Tiepefayn Tpaduka JOKAIBHBIX CEeTeH 1Mo cpaBHEHMIO ¢ ceTsimu X.25.
[MpeumymiectBo ceteit frame relay 3axmrouaeTcss B WX HHU3KOW HM30BITOYHOCTH,
BBICOKOM E€MKOCTH MpU HU3KHX 3aJiep’KKaX W HaJAEKHOCTHU IEpelayd JAaHHBIX 10
CYLIECTBYIOIIUM OOILIeCTBEHHbIM ceTsiM. OHM cheuuaibHO pa3paloTaHbl Kak
OOIIECTBEHHBIC CETH JUIS COSAMHCHHUSI YaCTHBIX JOKabHBIX cereil. Cetu frame relay
cranaaptu3oBanbl nogkomurerom CCITT 1.122. OnHu obecrneuuBarOT CKOpPOCTb
nepesavyn JaHHbIX 10 2 MO/c ¥ TIO3BOJIAIOT TOTPEOUTENI0 HApAlTUBAThL TPEOYEeMYIO
NPOMYCKHYIO crIocoOHOCTh YacTsiMu 1o 56 Ko/c.

Ceru frame relay oOecrneunBalOT BBICOKYIO MPONYCKHYIO CIOCOOHOCTH |
HU3KHE 3aJEpKKU 3a CYET HCKIIOUEHHUS H30BITOUHBIX ONEpaluil MO KOPPEeKLHU
OomMOOK, TaK KaKk OHM PACCUMUTAHbl HA HWCIOJH30BAHWE HAACKHBIX IH(PPOBBIX H
BOJIOKOHHO-ONITHYECKUX JIMHUEK cBsi3u. [lporokon frame relay 3anmmaercs
oOHapyKeHHEeM OIIMOOK TOJBKO Ha MEepBHIX ABYX ypoBHsX mozenu OSl. B To Bpems
Kak B nmpotokoiie X.25 3TiuM 3aHMMaroTcs Tpu ypoBHs. [Iporokoun frame relay, tak kak
OH paboTaeT TOJIKO Ha MEPBHIX JBYX ypoBHsX Mozaenu OSI, sBisercs He3aBUCHMBIM
OT BEpXHHMX YpPOBHEH CTeKa IPOTOKOJA, M3-3a YEro €ro JIErKO BCTPauBaTh B CETH.
CymectByer cnenmdukanus RFC 1490, ompenensironas MeTOAbl WHKAICYIISALIUNA B
tpaduk frame relay tpapuka SNA 1 JTOKaTBHBIX CETEH.

[Tporokon frame relay moapa3zymeBaet, 4T0 KOMMYHUKAIIMOHHOE 000PYIOBaHUE
KOHEYHBIX TI0Jb30BaTeneil (a, TOouHee, MPOTOKOJbl CETEBOTO M TPAHCIHOPTHOTO
ypoael, monoobusie IP u TCP) Oynyt oOHapy>XKUBaTh U KOPPEKTUPOBATh OLIMOKH 32
CYeT TMOBTOPHOM MepeAayu MaKeTOB CETEBOro WM 0ojiee BBICOKMX YpPOBHEH. DTO
TpeOyeT HEKOTOPOIl CTENEHN UHTEIUIEKTYalbHOCTH OT KOHEUHOT0 000pYy/1I0BaHUSs, UTO
110 OOJIBIIEH YaCTH CIIPaBEAIUBO JIJIsl COBPEMEHHBIX JIOKAIbHBIX CETEH.

Frame relay npemiaraer He3aBucumyto aapecaruio makero. Cetu frame relay,
Kak 1 cetu X.25, MO3BOJISIOT yCTaHABIMBATh YaCTHBIE BUPTYyaJbHbIE KaHAJIbl MEXKIY
JOKaJbHBIMU CeTsMU 0Oe3 Jo0aBlieHUs 3aJepXKKu Mexay yi3inamu. [locrme
YCTaHOBJICHHSI BHPTYaJIbHOTO COCIMHEHHs Kanpel frame relay mapupyrusupyrorcs
(TpaHCIUpYIOTCA, TNEpenaroTcsi, eciau Ooyiee TOYHO CJeloBaTh IMEpPEeBOAY TIJjarola
relay) gepe3 kommyratopsl cet. Ctanmapt frame relay onpemensier kak MOCTOSIHHBIC
BuptyanbHble kaHanel (PVC), Tak u xommyrupyembie (SVC), HO B OONbIIMHCTBE
KoMMepYeckux cereit frame relay peanmn3oBaHbl B OCHOBHOM CEPBHCHI MOCTOSIHHBIX
KOMMYTHPYEMBIX KaHAJIOB.

[Tore HOMepa BuptryanmsHOTO coenmHeHuss (DLCI) cocrout u3 11 OuroB m
HA3bIBACTCSl MJIEHTU(UKATOPOM CBSI3U JaHHBIX. OTO TIOJE COAECPKUT HOMEP
BUPTYaJIbHOI'O KaHajla, COOTBETCTBYIOUIMI OMpeeieHHOMY IMOPTY CETEBOTO MOCTa
win MapupyTtuzatopa. [locbutaromee yCcTpoHCTBO HOMENIAeT 3TOT ajpec B KaJp
(ppeiim) u nepenaeT Kaap B CeTh AJS MEPEMEIICHUS] K IPUEMHOMY YCTPOHCTBY.

[Tone naHHBIX MOXKET UMETH pa3mep 10 4056 6alTOB.

B cerasx frame relay mnpeaycmorpena mporeaypa 3aka3a  KadecTBa
o0CITy)KMBaHUs, OTCYTCTByMOIIas B ceTsx X.25. Jlms Kaxaoro BHUPTYaJIbHOTO
COEJIMHEHUS OIpPEAETAIOTCS HECKOJIbKO IMapaMmeTpoB, /[Ba mapamerpa oOmpeneisitoT
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CPEIHIOI CKOPOCTh COCTMHEHUSI:

CIR (Committed Information Rate) - cpexmHsii CKOpOCTb, C KOTOPOW CETh
COrJIacHa MepeIaBaTh JaHHbBIC TIOJIb30BATEIIS,

CBS (Committed Burst Size) - MmakcuMaibHOE KOJIMYECTBO OUTOB, KOTOPOE CETh
COTJIacHA MepeiaTh OT ATOTO MOJIB30BATEISI 32 HHTEPBAJ BpeMeHH T.

Ecnu 9ti BenmuuuHbI onpenesieHsl, To BpeMs T onpenensiercs: popmyInoi

T = CBS/CIR.

Ha pucynke 17.9 mpusenen mpumep ucnojb3oBanus cetu frame relay msreio
YIAJICHHBIMUA PETHOHAIBHBIMU OTACICHUSAMHU Kopropamud. OOBIMHO JOCTYI K CETH
OCYIIECTBIISICTCS KaHAJIaMH ¢ OOJbIel MponmyckHOW crocoOHocThio, yeM CIR -
NPOIYCKHAs CIIOCOOHOCTh KaHalla JOJDKHA OBITh paBHA 1O KpaiHeld Mepe BeIHYuHE
CBS/T. Ho mipu 3TOM I10JIb30BaTe/ b IUIATHT HE 3a IMIPOIMYCKHYIO CIIOCOOHOCTh KaHala,
a 3a 3akazanHble BennuuHbl CIR u CBS.

Jlns  ympaBieHHsT TOTOKOM KajapoB B cersx frame relay wucmons3yrorcs
MEXaHU3MBbI OIOBEIICHHS KOHEYHBIX MOJb30BATENCd O TOM, YTO B KOMMYTaTopax
CeTH BO3HHKJIU IIeperpy3KkH (IepenoiHeHue HeoopadboranabiMu Kagapamu). bur FECN

[ HocrynT1 ‘ Aoctyn T1

A

CBS=256K56/c CBS=256K6/c

HJocryn T1
CBS=256Kb/c

=1 (6/
CBS=1024K6/c CBS=1024K6/c

: CIR=64KGlc

D ‘ Hoctyn T1 Hoctyn T1 E
I

Puc. 17.9. IIpumep ucnonvzosanus cemu frame relay
(Forward Explicit Congestion Bit) xaapa u3Bemaer 00 3TOM NTPUHUMAOIILYIO
cTopoHy. Ha ocHOBaHMM 3HaueHUs 3TOro OWTa NMPUHMMAIOLIAsl CTOPOHA JOJKHA C
MIOMOIIBIO MTPOTOKOJIOB Oosiee BhicokuX ypoBHeit (TCP/IP. SPX u T.1.) u3BecTUTH
HEepeAAoIIyI0 CTOPOHY O TOM, YTO Ta JOJDKHA CHU3UTh MHTEHCUBHOCTH OTIPABKH
[IaKETOB B CETh.

but BECN (Backward Explicit Congestion Bit) u3Bermiaer o nepemnosHeHUU B
CEeTH MEepeslalollyl0 CTOPOHY U SIBIISIETCS PEKOMEHIalel HeMEeUIEHHO CHU3UTh TEMIT
nepenaun. bur BECN 00biyHO OoTpabareiBaeTcssi Ha ypOBHE YCTPOWCTB JOCTyIa K
ceru frame relay - mapuipytusaropos, MynbTHILIEKCOPOB U ycTpoiictB CSU/DSU.

B oOmem cnydae 6utet FECN u BECN wmoryr urnopupoBatbes. Ho ecnu
KOHEYHBIH I0JIb30BaTeb HApYyIIAeT YCJIOBUS, OINpeaessieMble NapaMeTpamMH €ro
coequnenust CIR u CBS, 1o cerb MoOXeT NpocTo OTOpackiBaTh (HE IepenaBaTh)
"U30BITOYHBIE KAAPHI" MOJIH30BATEINS, BHIXOAAIINE 32 PAaMKHU JOroBOpeHHOCTer. [ls
storo B kaape umeercs Out DE (Discard Eligible) -"ynanenue sxemarenbho",
KOTOPBII yCTaHABIMBACTCS NPU TPEBBIIICHUS KOHEYHBIM Y3JIOM MAaKCHUMAJIbHOM
MHTEHCUBHOCTH Tpaduka. 1 ecnu B KOMMyTaTope ceTH BO3HHMKAET MeperpysKa, To OH
MOYET 0TOPachIBaTh KaJphl C YCTAHOBJIEHHBIM OuToM DE.

Cepsuc frame relay oObIYHO TPENOCTABISIOT TE K€ ONEPATOPHI, KOTOPHIC
sKCIUTyatupytoT cetn X.25. bonblnas uyacTh NpouM3BOAUTENICH BBITYCKAaeT ceifuac
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KOMMYTaTOpbl, KOTOpble MOTYT paboTaTh Kak MO MpoTokonaM X.25, Tak H IO
nporokoiam frame relay.

17.8. O6opynoBaHue AJisi JOCTYNA K IVI00AJTbHBIM CETAM

MHorue MOCThI U MapIIpyTHU3aTOPbl, 0COOEHHO BBIMOJIHEHHBIE KaK OT/ICIIbHBIC
YCTPOMCTBA, UMEIOT OPTHI AJISl BBIXOJIA B TNI00ANBHBIE CETH, a TAKXKE MOJACPKUBAIOT
OJIMH WJIM HECKOJIbKO THUIIOB TIJI00aNbHBIX ceTell. PaznooOpasue moaaep:kuBacMbIX
r100aNbHBIX ~ MPOTOKOJIOB  SIBISETCS  BOKHOM  XapaKTEPUCTUKOW  yAaJCHHBIX
MOCTOB/MapIIPyTU3aTOPOB.

Haubonee yacto noaaepKuBacMblii TUII INI00ABHBIX CBA3EH - 3TO BbIIEICHHbIE
U KOMMYTHUpPYEMbIE aHAJIOTOBBIE Tele(OHHBIE TMHUUA. MOCT MM MapUIpyTHU3aTOp B
TOM CJlyd4ae HCHOJb3YEeT JUIsl BbIXOJAa Ha JJIMHHYIO JIMHUIO MOJEM, KOTOPBIH
NOJKJIIOYaeTCsl K riobampHOMYy MHTepdeiicy Mocra/mapuipyTuszaropa. B kadectse
r7100aMbHBIX MHTEP(EHCOB B MOCTAX/MAPIIPYTH3ATOPAX HCIOIB3YIOTCS MHTEPQEICh
RS-232C/V.24, V.35, RS-422A/V.I/X.27, RS-530, X.21, OObIYHO yAaJCHHBIH
MOCT/MapUIpyTU3aTOP HCIOJIB3YeT KaKk MHHHUMYM JIBa TJII00AJbHBIX MOPTA, OJUH W3
KOTOPBIX CBSI3aH C BBIACIICHHOM JIMHMEH, a BTOPOW - C KOMMYTHPYEMOW JIMHUEH,
KOTOpasi ~ MCHOJB3yeTcsd  Kak  pe3epBHbIM  KaHan. Ilpy  ucnosb3oBaHumM
MapLIPYTU3aTOPOB C HECKOJIBKUMU IMOPTaMU MOYKHO MOCTPOUTH INI00AIbHBIE CBSI3U C
SYEHUCTOMN TOIOJIOTHEH.

BONBIIMHCTBO ~ MOCTOB/MapLIpyTH3aTOPOB  TOJJICPKUBAIOT  BBIJICIICHHBIC
mudpossie kanansl T1/El, mudposeie cetn ISDN, cetn ¢ kommyrammel MmakeToB
X.25 wu frame relay. Jnd mDOAKIIOYEHHMS K OTHM KaHalaM W CETSIM
MOCT/MapIIPyTH3ATOP JOJDKEH Yepe3 COOTBETCTBYIOMIMA HHTEP(EIC MOIKITIOIATHCS K
HeoOxoauMol anmaparype kanana nanneix - DSU/CSU ¢ untepdeiicom G.703 mis
kaHasoB T1/E1 (KoTOpble MOTYT UCIIOJIB30BATHCS M JUIsl OAKIIIOYCHUS K ceTsim frame
relay), TA mis cereii ISDN u anmapatrype ¢ mutepdeiicom X.21 (wame Bcero -
MoIeMoM) Juts ceteit X.25.

Paznuuus  Mexay — BO3MOXKHOCTSMHM M IPUMEHEHHEM  MOCTOB U
MapIIpyTU3aTOPOB JIJISl CBSA3H JIOKAIBHBIX CETeH Yepe3 Iio0allbHbIe T€ K€, YTO U B
clly4ae JIOKaIbHBIX ceTeil. MOCTBI SBIISIOTCS 10 OO0JIbINei yacTu ycTpoiictBamu plug-
and-play, mostomy B (uiananax, rie HET CHCIHAIMCTOB U KOH(PHUTYPHUPOBAHUS U
0o0CIyXMBaHUS ~ MapUIPyTH3aTOpa, CTPEMSTCS  YCTAaHOBUTb MOCT, OCTaBJIss
MapLIpyTU3aTOPhI JUIs HEHTPAJIbHBIX U KPYIHBIX Moapa3aeneHuil. MapupyTu3aTopsl
NOJJEPKUBAIOT  TOMOJOTMIO CBSA3€M € METIEBBIMH  MapuipyTamu, a IpH
UCIOJIb30BAaHUU UX JJIS CBS3UM C CETIMU KOMMYTallMd [AaKeTOB OHU MOTYT
y4acTBOBaTh B MapLIPYTU3allMM MaKETOB W BHYTPU KOpPIIOpaluu, o0pa3ys 4acTHYIO
CeTh KOMMYTAIlMM TIAKETOB, CBsA3aHHYIO C oOmectBenHod. Kpome Toro,
MapLIpyTH3aTOpbl 00ecrneyuBaloT Oojee IOJIHOE YIpaBlieHue TpaduKoM 110
CPaBHEHMIO C MOCTAMH,

Kak u mid JIOKaIBHBIX YCTPOMCTB, BaKHOW XapaKTEPUCTUKOW YyJaJIEHHBIX
MOCTOB/MapIlIpyTU3aTOPOB  SIBJISIETCSI  CKOPOCTh  (PUIABTpallUM U CKOPOCTH
MapLIpyTHU3allMd MAKEeTOB, KOTOPbIE YacTO OrPAaHWYMBAIOTCS HE BHYTPEHHUMH
BO3MOXKHOCTSIMHU YCTPOMCTBA, a CKOPOCTBIO NIEpeIauy JaHHBIX 110 JIMHUU.

Jlns npeofoneHusi orpaHUYEHUN CKOPOCTH JIMHUM, a TAKXKE JJISl YMEHBIICHUS
yacTH JIOK&JIbHOrO Tpaduka, TMepenaBaeMoro Mo II00aJbHOM JIMHUHM, B
MOCTax/MaplIpyTU3aTOPax UCIOJb3YIOTCSA CHEHAIbHbBIE IPUEMBI, OTCYTCTBYIOLINE B
JIOKaJIbHBIX YCTPONCTBAX.

K Takum mnpuemaMm OTHOCSTCS TEXHOJOTHHM CXaTus MaKeToB, CIy(puHra M
CErMEHTAIlMH MTaKeTOB.

Corcamue naxkemog - HEKOTOpbIE KOMITAHUU-TIPOM3BOAMUTENN OOECIIEYHBAIOT
kodpduuueHt cxatus a0 8:1 3a cyer KOMIIPECCMH JaHHBIX, KOTOpas 4YacTo
BBITOJIHSACTCSI 10 COOCTBEHHBIM QJITOPUTMaM, HECOBMECTUMBIM C allOPUTMaMHU
apyrux pupm.

Cnygune (Spoofing) - sTa TEXHONOTHS MO3BOJNAET 3HAYUTEIHLHO TOBBICHTH
HPOMYCKHYIO CIIOCOOHOCTH JIMHUH, UCIIOJIb3YEMBIX JUIsl CBSI3U JIBYX JIOKAJIbHBIX CETeH
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NetWare. Ilpu pazpabotke 31oit OC BOmpOCHl "9KOHOMHOTO PacxoJ0BaHUs" MOJIOCHI
NPOMYCKAaHHs CTOSJIM Jalieko He Ha mepBoM Mmecte. Kak pes3ynbrar, cemMencTBO
nporokoiioB IPX/SPX oka3biBaercst kpaiiHe Hed(p(EeKTUBHBIM TNpH OpraHU3aIMN
yIAJIEHHOTO0 JOCTyHa IO MENJCHHbIM KaHaiaM B3, K  HCTOUYHMKaM
Hed(PPEKTUBHOCTH OTHOCHTCS TO, 4YTO CEPBEPHI, MAapIIPyTU3ATOPBI, CETEBbIC
MPUHATEPBI U IPYTHE OOBEKTHI CETH MOCTOSHHO "'cOOOIAIOT" 0 CBOEM MPHUCYTCTBUH B
ceTu, reHepupys naketsl npotokonoB SAP (Service Advertising Protocol -npotokoin
oobsiBiienust cepsucoB) u RIP (Routing Informational Protocol - oOmen manHbIMEH
MmapmipyrtusaropoB). Kpome Toro, cepsep NetWare, xenas onpenenuts, paboTaet iu
BCE €lle B CETH TOT WJIM WHOW TOJb30BaTellb, T€HEPUPYET B CETh CICIHAbHbIC
sanpocsl (watchdogs). Eciu cepBep He mosiydaeT OTBeTa OT paboOdYel CTaHIMK Ha
CBOM 3ampoc, To ceaHc paboThl ¢ Hel mpekpamaercs. [Ipu GONMbIIONH MPOITYCKHOM
CHOCOOHOCTH 3TOT TpaduK HE OKa3blBaeT OOJIBLIOrO BIMAHUS, HO IPH
UCTIOJIb30BAaHUM HU3KOCKOPOCTHBIX JIMHUN TPAKTHYECKH BCS AOCTYIHAs Iojoca
NPOMYCKaHMs OKa3bIBaeTCs MO CYLIECTBY 3aHATOM Iepenadell MakeToB CIy)KeOHBIX
IPOTOKOJIOB. JTO PE3KO CHIDKACT IPOU3BOAMTEIBHOCTh PabOTHl  yJAIIEHHBIX
noip3oBarened.  TexHomormst — Spoofing,  peanu3oBaHHasT B~ HEKOTOPBIX
MHTEJUIEKTYaJbHBIX ~MOCTaX, IIO3BOJIIET CYIIECTBEHHO YMEHBIIUTH BIIHSHUE
CIIy’)K€OHBIX TaKeTOB Ha MPOU3BOAUTEIBHOCTh 33 CYET MPOCTOrO HUCKIIOUCHHS
nepeaay 1o KaHajay HeKOTOPBIX M3 3TUX MaKEeTOB.

Hanpumep, makerst SAP u RIP wmoryr mepemaBaTbcsi MOCTOM — IIO
HU3KOCKOPOCTHOMY KaHAJIy TOJBKO OJWH pa3 - MPH YCTAaHOBICHHH CBSI3U MEXKIY
HEHTpaIbHBIM oducoM W ¢uimanoM. B nanbHeimeM 3TH MakeThl TEHEPUPYIOTCS
cCaMMM MOCTOM B JIOKaJbHOW ceTH (uimana, UMHTHPYS COOOIIEHHS, KOTOpbIE
JIOJKHBI OBUTH OBl HCXOAMUTH OT PEATBbHBIX YCTPOUCTB HEeHTpabHOro oduca. Otcrona
U Ha3Banue "SPOOf" - mucTHduIMpoBath. [Ipy M3MEHEHUSIX B CETEBOW CTPYKTypE B
cetb mepenaercs oOHoBieHHbI maker SAP/RIP, koropblii cHOBa HaunMHaeT
TeHEPHPOBATHCS MOCTOM.

Ceemenmayus naxemog - TIO3BOJNSET pa3AeisATh OOJIBIIME IeperaBacMble
MaKeTHl ¥ MCIIOJIb30BaTh I UX MEpeadn cpasy JABe Teae(OoHHbIE INHUH. XOTS 3TO U
HE JIeJIaeT WCIOJb30BaHUE TeIeQOHHBIX KaHAIoB Oosiee 3(h(HEeKTUBHBIM, HO BCE XKe
YBEIMYHMBAET CKOPOCTh OOMEHA TAHHBIMH ITOYTH BJIBOE.

Apxumexmypa noepanuunou mapupymuzayuu Boundary Routing cymectseHHo
YMEHBIIAET CTOMMOCTh aJIMHHHUCTPUPOBAHUS yJAJIEHHBIX MOCTOB/MapIIpyTH3aTOPOB
cereit Ethernet u Token Ring. Mcnonk3yst anmapaTypy ¥ nporpaMMHOE 00eCrieueHue
apxutekTypbl Boundary Routing MoxxHO Oe3 yBenMuYCHHs CIIOKHOCTH CETH U IITara
aJMMHHMCTPATOPOB YBEJIUUUTH YUCIIO yaJdeHHbIX punuanos B 5 - 10 pas.

Apxurektypa Boundary Routing mnpumenumMa B Hamboiiee  9acTo
BCTPEYAIOIIECHCS MEXKCETEBO KOH(PHUTYpaluu: OT/ENIbHAS yIaJIeHHAas! JIOKAIbHAS CETh
CBSI3aHA C IIEHTPAJILHON CETHIO C MOMOIIBIO OJHOM TI00aNBbHON CBS3U. Y IajIeHHOE
YCTpPOWCTBO, BHIMOJIHEHHOE B apxuTekType Boudary Routing, He J0/KHO BBIMOIHAT
(GYHKIIMM MapUIpyTHU3alMK MMaKeToB, cOopa U 00pabOTKKU MaplIpyTHOM MHpOpManuu
WIN yHpaBieHus ceThio. OHO pemraeT TOJIBKO OJHY 3a/]ady - NepeaaBaTh MakeT I0
ro0anbHON JMHUW CBSI3M WJIM HEeT. Bce ocTanbpHBlE 3a1aud MapHIpyTH3alUu |
aJIMAHUCTPUPOBAHHUS BBIITOJHSAIOTCS MapIIPYTH3aTOPAMHU IIEHTPATLHON CETH.

Apxwurektypa Boundary Routing cokpariaer pacxomsl 3a c4eT aByX (HaKTOpOB:
BO-TIEPBBIX. YCTPOWCTBA VIS YAAJICHHBIX (HIINAIIOB, PEATH30BaHHBIE B COOTBETCTBUH
C OTOW apXUTEKTYpOW, 3HAYHMTENHHO [eIIeBiIe OOBIYHBIX MAapIIPyTHU3aTOPOB; BO-
BTOPBIX, HET HEOOXOIMMOCTH HCITOJIb30BaTh BO BCEX YIAICHHBIX (HIIMANIAX ONMBITHBIX
aJMUHHCTPATOPOB ISl TOJICPKKU TPeOYIOUIMX KOH(PUTYpUPOBaHUS OOBIYHBIX
MapIIpyTU3aTOPOB, TaK KaK aJIMUHHCTPHPOBAHWE MAapIIPYyTH3aTOPOB W MOCTOB
Boundary Routing ocytecTBiseTcst U3 HEHTPAIBHOM CETH.

VYerpoiicTBa 10CTyna K IJI00aJbHBIM CETSM OTIMYAIOTCS OT MAapHIPYyTU3aTOPOB
B OCHOBHOM TE€M, YTO OHH, Hapsy C BBINIOJHEHHWEM (QYHKIWH MapuIpyTH3alluH,
BBHIMTOJIHSAIOT ¥ (YHKIUU MYJIbTUIUIEKCHPOBAHUS KOMITBIOTEPHOTO, TOJOCOBOTO H
BUJeoTpaduKa.
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MeToanuyeckne peKOMEHIALUM AJIs1 IpenojaBareieH.

I[J'ISI IMPOBECACHNA OaHHOI'0O 3aHATHA PEKOMCHAYCETCA CJ'Ie,HYIOHII/Iﬁ pacyuer

BPEMCHHU U MCTOJUKA €TI0 ITPOBCACHUA.

1. Beoonas yacmo - 5 muH.

- TpOBepKa HAIUYHs 00ydaeMbIX;

- OOBSBICHHWE TEMBI, IIEIH 3aHATHS, MEPEUYHS YUCOHBIX MOCOOMH M y4eOHBIX
BOIIPOCOB.

1. Ocnoenas wacmo —160 mun.

1. Benenue - 5 MuH.

2. CpaBHeHUE TTI00AJIBHBIX U JIOKAJTBHBIX ceTel - 15 MuH.
[IpoBecT  cpaBHEHHWE  CpaBHEHHE IO OCHOBHBIM  XapaKTEPUCTUKAM:

MPOTSKEHHOCTh, KAYECTBO U CIOCOO MPOKIAIKU JTUHUM CBA3H, CIOKHOCTh METOJOB
nepeaayn ¥ o0OpYyIOBaHUS, CKOPOCTh OOMEHa JaHHBIMHU., TONOJOTHHU, pa3jeieHHe
KaHaJIOB, YPOBEHb peanusyembix GyHkIuil moaenu 1SO, onepaTUBHOCTD BBHIIOTHEHUS
3arpocoB, MacIITaOUPyeMOCTh, HAOOpP CEPBUCOB, AKTUBHOCTH TPAHCIIOPTHOM CETH.

3. TenneHIMH K COMMMKEHUIO JIOKAILHBIX 1 TII00ATBHBIX ceTeit - 20 MuH.
PaccMOTpeTh OCHOBHBIE TEHIEHIIMM K COJNFMDKCHHIO JIOKATBHBIX MU TJ100aTbHBIX

ceTen.

4. Tunsl riao0anbHbIX ceTed — 20 MUH.
5. Be16op Tuma riiobanpHbIX cBs3ei — 20 MuH.
PaccMoTpeTs opsiok u3MepeHus Ti100aapHOro TpaduKa, 3TaIbl BRITTOTHESHUS

3arpoca, MpUMCHCHHUEC KOMIIPECCHU, CIIOCOOBI KOMMYTalluu,

6. Mcnonp3oBanue aHAIOroBeIX M UPpoBeIx (56/64, T1/E1, T3/E3,

SONET/SDH) BbimeneHHbIX KaHAIO0B — 20 MHH.

PaCCMOTpeTb AHAJIOT'OBBIC BBIJICIICHHBIC JINHUH, IIPI(prBI)Ie BBIACJICHHBIC JINMHUU,

MPOTOKOJIBI "TOYKA-TOYKA",

7. Ananoroseie Tenedonnbie cety u ceTd ISDN — 20 muH.
8. Cetn ¢ kommyTarueii makeroB X.25 u frame relay — 20 muH.
9. O6opynoBanme IS JOCTYTIA K TII00ATBHBIM ceTsiM — 20 MUH.
111 3axnouumenvnas yacms — 15 mun.

KOHTPOJIbHBIN OIpocC

OTBETHI Ha BOITPOCHI 00YYIaEMBIX CTY/ICHTOB;

MIOJIBEJICHUE UTOTOB 3aHSTHS,

3aJjaHie Ha CaMOIIO/ITOTOBKY.



