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YIOpaBJICHUS COACPKUT paguoMojieMbl, APM, mapuipyTuzatop u koMMmyTtatop. M300peTeHne mo3Bosier
00ecreYnTh HAaIEeKHYIO TOCTaBKY MAaKETOB TOJIOCOBOW CBSA3H M IIOJIb30BATENBCKHUX IAKETOB, YMECHBIIUTh
BpeMs JTOCTaBKH IMAKETOB, OOECHEYNTH BO3MOXKHOCTH HApAIIWBAHUS IMPOU3BOTUTEIHHOCTH CHCTEMBI
MapIIpyTU3AIHH.
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MITIK HO4W 40/00,
HO4W 88/00 (2018.01)

CHUCTEMA VIIPABJIEHMS U CTIOCOB IIEPEJJAYU MTHOOPMAILIMUA B
PACIIPEJIEJIEHHOU CETU MOBUJIBHBIX U CTALIMOHAPHBIX
PAJTMUOCTAHILINM

N3o0petrenne oTHOCHUTCA K  OOJAacTA  PAAMOCBS3M U CETEBBIX
WH)OPMAITMOHHBIX ~ TEXHOJIOTMM HW  MOXET OBITh  HWCIMOJIb30BAHO B
pacrnpeaeneHHoN ceTh MOOWITbHBIX U CTAlMOHAPHBIX PAJMOCTAHIIMNA C TAKETHOM
nepenayed JaHHbIX.

MzBecTeH cmoco® MapuipyTH3allid Jis  OSCIPOBOJHBIX MOOMIIBHBIX
CaMOOPTaHM3YIOMMXCA ceTelt mepeaaun gaHHbIX (mareHt RU 2486703, omy6u.
27.06.2013 r., HO4W40/30), 3axmrodaroniuiicss B 0OOHOBJICHUH 3aIMUCEH B MOTHOM
TabauIE MApIIPYTOB CETU B KAXKIOM W3 Y3J0B CETU MyTeM oOMeHa
uHdopMaIeit 0 TOMOJOTHH CETH, COJACPXKAIMEHCS B CIy>KEOHBIX IAKETax,
BKJTIOUAIONIHNN Tiepenady WH(pOpMaIuyd 1o KaHajaM CBS3HM, COJACpIKaIleics B
MOJIb30BATEJIBCKAX MAKETaX, OT y3ja OTHPABJICHUSA CETH K Y3J1y HA3HAYEHUA
CETH, NMEPUOANUECKYIO PACCHUIKY KaXJbIM Y3JIOM CETH B IIMPOKOBEHIATEIBHOM
pexnMe WHOPMAITUH O CBA3SAX, UCXOAIINX W3 KAKIOTO y3Jla CeTH, HazHAdas
UM OTPAaHWYCHHOE BPEMS JKW3HW, W (HOPMHPOBAHHUE W3 BCETO MHOXKECTBA
COCEHUX Y3JIOB CETU MOJMHOXECTBA COCEAHUX Y3JIOB CETH, PETPAHCIUPYIOIINX
cinykeOHble  makeTtbl. [lpy  3TOM  KaHalbl  CBS3W,  BBINOJHEHHbBIC
JIBYXYPOBHEBBIMH, MIPOCTPAHCTBEHHO pa3AesoT npu MTOMOIIN
MHOT'OCEKTOPHOU CTPYKTYPHI Y3JI0B CETH, U CIIy>KEOHbIE MAKEThl, HE TPEOYIOIIKE
dbparMeHTanMK, TMEPEAAIOT TO HU3KOCKOPOCTHBHIM KaHAJIaM CBSI3H TIEPBOTO
YPOBHS, XapaKTEPU3YIOIIUMCS MEPBOM METPUKOM, a MOJb30BATEIBCKUE MAKETHI
MEPEAOT MO  BBICOKOCKOPOCTHBIM  KaHajlaM CBSI3M  BTOPOrO  YPOBHS,
XapaKTepU3yIOMIUMCSI  BTOPOH  METpPUKOH, TnipudeM  uHopmarumio 00
OOHOBJICHHMSIX CBSI3M Y3JIa CETH MEPENAIOT CIYyKEOHBIMU TaKeTaMU TEPBOTO
TUIA, A MOCAE YCTAHOBJIEHUA HOBOU CBSI3U C Y3JIOM, HE BXOJAIIUM B CETh, WU

MEXIY NBYMS Y3JIaMH, TPWHAUICKAMAMHA Pa3HBIM CETsIM, WHOOPMAIUIO W3
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TaONHIBI CBS3HW TIEPEAAIOT CIY>XKCOHBIMU TaKETaMW BTOPOTO THIIA, TIPH ITOM
BpPEMS KU3HH CITYKEOHBIX TTAKETOB 3aBUCUT OT M3BECTHOMN y3JTy CETH TOTIOJIOTHH
CETH, a IPOMEXYTKH BPEMEHH MEXTY PACCHUIKAMHU CITy>KEOHBIX TTAKETOB TPSIMO
MTPOTIOPIIMOHAJIEHE CYMMapHOMY KOJUYECTBY CBSI3€H MEXAY y3JIaMH CETH, TIPH
PETPAHCTIANIAN CITY>KEOHBIX TMAKETOB TEPBOTO THMA Y3JIBI CETH TEPENaloT B
OJTHOM CEKTOpE TOJIbKO OJHY KOTHIO CIY>KeOHOr0 maKeTa, KOTOPYIO COXPAHSIOT
MPUHSBIINE Y3JIbI, TPH 5TOM OTOPACHIBAIOT TPHUHATHIC CIYKCOHBIC TAKETHI
MEPBOTO THTIA, UIACHTHUHBIC JTIOO0H W3 UMEIOIITUXCS KO, PUHATHIX paHee, a
PETPAHCIANIANA  TIO/JIEKAT CITy)KEOHbIE TIAKEThI, COJACPIKAIHE TOMETKY O
HEOOXOUMOCTH PETPAHCIIALIAMU,

Henmocratkom mpotoTuma sBISETCS mMepenada MO HU3KOCKOPOCTHBIM
KaHaJIaM CBSI3H MEPBOTO YPOBHS OOJBITIOT0 00beMa Ciyke0HOoM nHpopManwn 3a
CUET TOTO, YTO TPHU YCTAHOBJICHUHU CBSI3M MEXKIY y3JaMHU CETH CMEXKHBIE Y3JIbI
OOMEHUBAIOTCA MEXAY CO00OM B IIMPOKOBEIIATCIBHOM PEKUME MOJIHOM
TaONHIIEH MapIIPpyTOB CETH, B TOM YHCJIC MapIIpyTaMH, KOTOpbie (haKTHUESCKH
He OyIyT WCHOIB30BaThCs, a Takke HedPPEKTHBHOE UCTIOIB30BAHUE
HU3KOCKOPOCTHBIX KaHAJOB CBS3M TIEPBOTO YPOBHS B CETH C MEICHHO
A3MEHAEMOU CTPYKTYPOU.

W3BecTHa cuctema ympaBiieHHs (CHCTEMa TEXHWYECKOW SKCIUTyaTalldw )
(http://www.conver.ru/files/ste-1TE.pdf) xopmopaTuBHO# CETHIO OKOHEUHBIX
(OPC), mpomexytounsix (ITPC) u y3moBsix (Y3C) mudpoBhIX paguopeneciHbIX
cranuuii (manee — PPC), npuHATas 3a mpoTOTHI, TOCTPOCHHAs Ha 0ase
YOPABIIAIONIETO KOMMBIOTEpA (aBTOMATU3MPOBAHHOTO padodero Mecra) —
MEHEDKEPA CETH, KOTOPBIM MOXKET MOAKIIOUaThCA K 000 cTtanimu. B cocras
kakxmoit PPC  BxomsaT mpuemomnepenaiomme yCTpoHWCTBa (pagdoMOIEMBI),
aHTeHHO-(pUIEPHBIC YCTPOWCTBA, OJIOKH TENEYIPaBICHUA-TEIICCUTHATN3AIAN
(TYTC) n 6moxu ynipasieHusi, koutposisa u curHagusammu (bYKC). Tpu stom
OPC npencrapnisieT coO0il y3en CBS3M, COAEPXKAIIMK OAHY PaaHOPEIEHHYIO

crannuio, [TPC — y3en cBs3u, coqepskaiui ABe paaruopeNeHbiX cTaniuu, ¥Y3C



— y3eIl CBSI3H, COAEP ALK 00Jiee ABYX pPaAUOPEIICHHBIX CTAHIIUHA.

brnoku TVYTC oOmeHuBaroTess Mexay coboi  uwHopMmammedt 1o
CEPBUCHBIM (CTy>KEOHBIM) HHU3KOCKOPOCTHBIM TMH(POBBIM KaHAJAM, dYepe3
muHeitnsie  unTepdericet TYTC (B mpegemax [IPC w V3C), qubo mo
paguokaHasiaM (MeXay y3namu CBsizH). CTpYKTypHass cxemMa CHCTEMBI
yOpaBJiCHUs TPOTOTHTNA TpuBeneHa Ha ¢ur. 1. Kaxaeiid ceTeBoit smeMeHT
(cTaHIMs) WMEET WHAMBUAYAJIbHBIM WACHTH(GUKATOP (HOMEpP), HHTEpdeic
B3aUMOJICHCTBUS ¢ MEHEKEPOM CETH M TIOJIB30BATEIIbCKUNM HHTepdErc s
JIOKAJILHOTO YyMpaBjieHUs1 cTaHiuen. CrucremMa ynpaBieHUsS CEThIO OCHOBAHA Ha
APXUTEKTYPE areHT — MEHEIXKEDP.

COop fdaHHBIX M TOCHUIKA YMPABJSIOMIMX KOMaHJA MNPOMCXOJIUT
clenyronmmM  00pa3oM:  MEHEKEp CeTH  (OPMHUPYET  YIPaABJISIONMIYIO
MOCJIEAOBATENIbHOCTh WJIM KOMaHAy 3ampoca W o0pallaeTcs K KOHTPOJUIEPY
TYTC, kotopsiii npunuMaeT U oOpabaTkiBaeT MakeT 3ampoca. B ciaydae ecnu
KOMaHJla aJpecoBaHa MMEHHO eMmy, oH mepenaetr komauHay BYKC, koTtopsiit
BHITIOJTHACT €€ W BBIJIACT COOTBETCTBYIONIYIO  (TOJOKUTEIBHYIO  HWIIH
OTPHUIATETHHYIO) KBUTAHLIHUIO. bnox BYKC AMEET CBA3b c
MPUEMONIEPEAIOIIMMHI  YCTPOMCTBAMU  O0OMX  CTBOJIOB,  HEMPEPBIBHO
NpoM3BOAUT  cOOp  wmHpOPMAMM O  COCTOSHMM W TapaMeTpax
MPUEMOIIEPEAONINX YCTPONUCTB M MPU COOTBETCTBYIOIIEM 3aMpoce MepeaacT
HeoOXomuMyto wuHpopMaruio KoHTpouiepy TYTC WM HCHOTHSAET €ro
koMaHabl. Ilpu obpabdorke maketoB koHTpowiep TYTC BemonHIET (QYHKIHIO
MapUIPYTHU3ALMKA MAKETOB, HAIMpPaBJAs UX B MOPT, COOTBETCTBYIOLIUN aJapecy
MOJTy4YaTess.

Onepanus MapupyTH3aluu, HeoOxoaumas JJisi ONpeAesieHUs MapiipyTa
MAaKETOB B CETH M TMO3BOJIAIONIAS 3alKChIBATh B MAaMATh areHTa TaOJHILly
MapUIPYTOB MPHU HM3MECHEHUW CBSA3M CTAaHUWN, YJAJICHUW WKW JOOABJICHUH
CTAHLMNA, OCYIIECTBJISIETCA MO KOMAHAE MEHEKEpa CeTH U 00eCIeurBacT

pacchiiky Tabnui mapiipyTtuzanuu oiokam TYTC. Tabnuisl MapiipyTu3anvu



TCHEPUPYIOTCS TPOTPAMMOM HA OCHOBE CXEMBI COCJIMHCHUW CTAHIUWA MEXKITY
coboii m mx anpecoB (maeHTH(HKaTOpoB). OTChUIKA TAOIUIT TPOUCXOIHT
MOCJIEIOBATENIBHO OT OJHOM CTaHIMM K ApYyrod. Tak Kak mpu MOBPEXKIACHUUN
TaONHIBl HOPMaIbHOE (DYHKIIMOHMPOBAHUE CHUCTEMBI HEBO3MOKHO, TO JUIS
MOBBIIICHUS HAACKHOCTH CHEHUATIbHBIC MPOLEAYPhl 3ALIUIIAT TAOJHIy OT
BEPOSATHON HECAHKIIMOHUPOBAHHOM 3aMKCH NPU COOAX B CUCTEME.

Cy11eCTBEHHBIMU HEIOCTATKAMU BBILICONUCAHHON CUCTEMbI YNPABJICHUSA
ABJISIETCA HEBO3MOKHOCTh €€ UCIOJIb30BAHUS B CETH MOOMJIBHBIX PAIMOCTAHIIMI
M3-32 TPUMEHEHHS crnocoba CTaTMUYECKOW MAapUIPYTH3alKMM MW OTCYTCTBHE
BO3MOXXHOCTH  aBTOMATMYECKOTO  BOCCTAHOBJICHHUS  PAAUOCBA3M  MPH
HEUCMPABHOCTAX 00OPY/IOBAHMS U NIPH YXYIIEHUN KQU€CTBA CBS3H.

TexHuuecknii  pe3ynpTar, Ha JOCTHIKEHUE KOTOPOrO HAIpPABJICHO
M300pETEHUE 3aKITIOUYAETCH

— B 00eCneyeHur COBMECTHON Mepeaaun MO0 HU3KOCKOPOCTHOMY KaHay
CBA3U TMEPBOTO YPOBHSA CJIYXEOHBIX MAKETOB, HMCHOJIB3YEMBIX [iJii OOMEHa
uHdopMarmeit Mexay MapIIpyTH3aTopaMu, W TAKETOB TOJOCOBOH CBS3H,
UCTIONIB3yeMbIX it oOMeHa  wHopMarmein  MeXAy  OonepaTopaMu
ABTOMATU3UPOBAHHBIX pA0OUYUX MECT;

— B OOECMEUCHUHN HAJEKHOU JOCTABKH MO HU3KOCKOPOCTHOMY KaHaly
CBS3M MEPBOrO YPOBHA MAKETOB TOJIOCOBOU CBA3H U IO BBICOKOCKOPOCTHOMY
KaHaJy CBSI3M BTOPOTO YPOBHS — MOJIB30BATEILCKUX MAKETOB, MOCTYMAKOMINX OT
KJIIMCHTCKUX YCTPOHCTB, 3a CYET OMNEPATUBHOTO OOHAPYKCHHS pa3pbiBa
COCAMHEHUA W €r0 BOCCTAHOBJICHHS MO PE3EPBHOMY Mapuupyty Oe€3, ydacTus
MEHEIKEPA CETH,

— B YMCHBIICHUM BPEMEHHM JOCTAaBKH  CIYKEOHBIX  IMAKETOB,
MOJIB30BATENILCKUX MAKETOB U MAKETOB I'OJIOCOBOM CBA3M 3a CUET COKPALIEHUSA B
HUX o0BbeMa CiyxeOHoN nHpopMaIum,

— B o0ecrneueHU BO3MOXKHOCTH HApalIMBAHUS MPOU3BOJUTEILHOCTH

CUCTCMblI MAapHIPpYTHU3allluH oe3 YCIOKHCHHUA apXUTCKTYPbhl WM CHHIKCHHA



HAJECKHOCTH MapLIpyTU3aTOpa, 3a CYeT YAAICHUs W3 MapLIpyTu3aropa
(yHKIMHA PETPAHCIANANA TOJIh30BATEILCKUX TAKETOB W TAKETOB T'OJIOCOBOM
CBS3M W Tepeadu 3TUX (GyHKIANA PaauOMOIEMaM.

Yka3aHHbIA TEXHUUYECKUNA PE3yJIbTAT B YACTH CIOCO0A JOCTUTAETCSA TEM,
yTO Tepemada WHGOPMAIMH B PACTPEACICHHOW CE€TH MOOWIBHBIX |
CTAlMOHAPHBIX PAAMOCTAHIIMHN 3aK/TI0YAETCA B OOHOBJIECHUM 3aMUCEH B MOJIHOM
TabauIE MApIIPYTOB CETU B KAXKIOM W3 Y3J0B CETU MyTeM oOMeHa
uHdopMaIeit 0 TOMOJOTHH CETH, COJACPXKAIMEHCS B CIy>KEOHBIX IAKETax,
BKJTIOUAIONIHMN Tiepenady WH(pOpMAIMKA MO0 KaHajaM CBSA3H, COJASp)KAIIehcs B
[IOJIb30BATENIBCKUX IMAKETaX, OT Y3JIa-OTIPABUTEINS K Y3IIy-IIOJIY4aTeNo CETH,
MPA 3TOM KAaHAJbl CBA3H, BBINOJHEHHBIE JIBYXYPOBHEBBIMU, NMPOCTPAHCTBEHHO
Pa3eNAlOT TpPU  MOMOLIA MHOTOCEKTOPHOM CTPYKTYPBlI Y3JIOB CETH, H
CIy>keOHbIE€ MAKeThl NEPEAAIOT MO HU3KOCKOPOCTHBIM KaHajaM CBA3U MEPBOTO
YPOBHA, XapaKTEPU3YIOIMMCA NEPBONM METPUKOMU, a MOJIb30BATEIIBCKUE MAKETHI
MEPENAOT MO  BBICOKOCKOPOCTHBIM  KaHajJlaM  CBSI3M  BTOPOTO  YPOBHA,
XapaKTEPU3YIOIUMCST BTOPOi MeTpUKoi. COriacHO 3asBJICHHOMY PELIEHUIO 1O
HHU3KOCKOPOCTHBIM KaHajaM CBSA3M MEPBOTO YPOBHSA TAKKE TMEPENAIOT MAKETHI
roJIOCOBOM CBA3M, MOCTYMAIOIIME OT aBTOMATH3WPOBAHHBIX PpadOUYMX MECT, a
MIPU MOMOIIM MapIIPyTHU3aTOPA NPEABAPUTEIBHO BEIOMPAOT, C UCTIOIb30BAHUEM
METPUK, MAPLIPYTHI JJIi YCTAHOBJIEHUS COCIAUHEHUN MEXAY KIMEHTCKUMU
YCTPOMCTBAMH WJIM MEXKY aBTOMATU3UPOBAHHBIMUA pabOYMMU MECTAMH Pa3HbIX
y3JI0B CETH W3 TOJNHOW Tabmuikl MapmpyToB W (GopmMupyoT padouyro
MapHIPyTHYIO TaOJHITY, COMEPHKAMIYIO MapIIPyThl, KOTOPhIEe (DaKTHUIESCKH MOTYT
ObITh KCIOJIb30BAHbl MApIIPYTU3aTOPOM [IJi1 YCTAHOBJICHHS COCJIUHCHHA U
NEPUOANYECKH PACCHIIAIOT WHPOpMalMio 00 ee M3MEHEHHUAX COCETHUM y3J1aM
CETH, OCYLIECTBJISIOT BHIOOD MAapLIPyTa M yCTaHABJIMBAKOT OJHOHAITPABICHHOE
WJIA JBYHAIIPABJICHHOE COEIMHEHUE MEXKAY KIMEHTCKUMHM YCTPOUCTBAMHM WIIU
MEXKJy  aBTOMATU3UPOBAHHBIMKU  pabOUMMM  MeCTaMU JUis  Tepeaauu

MOJb30BATEIIBCKAX ITAKETOB M MAKETOB T'OJIOCOBOM CBA3H, COOTBCTCTBCHHO,



OCYILIECTBIISIFOT KOHTPOJIb HAJIMUKS CBA3M B YCTAHOBJIECHHOM COCJAUHEHWUU W, B
Cllyyae €€ MOTEepH, NEPECTPAUBAIOT COCIMHECHHE TOJIKO HA Y4YacTKE MyTH OT
OJIM>KAMIIIETO y3J1a CETH, UMEIOIIETO CBA3h C Y3J0M-OTIPABUTEIEM MAKETOB, A0
y3Ja-mojiyuaresis MakeToB, MCIOJIb3ys PE3EPBHbIE MapIIPyThl W3 paboucit
MapUIPYTHOW TaOJIUIIBI;, OCYIIECTBIISIFOT PAa3pbiB YCTAHOBJCHHOIO COCAMHEHUA
aub0 MO 3ampocy KJIMEHTCKOrO YCTPOWCTBA WJIM aBTOMATU3WPOBAHHOIO
pabouero mecra, MO0 Mpu OOHAPYKEHHUM HEAKTHBHOTO COCIAMHEHUS, a TIpH
MOMOIIIN PAAMOMOJIEMOB AHAJIM3UPYIOT 3aroJIOBKU BCEX MAKETOB, MPUHATHIX U3
paanosdupa, mpu 3TOM CITy>keOHbBIE MaKeThl HATIPABIISIIOT HA MApIIPYyTH3aTOP, a
MOJIb30BATE/IbCKAE MAKEThl M MAKEThl TOJOCOBOW CBS3M HAMpPABJSIOT HA
VKa3aHHOE MAapIIPyTU3aTOPOM TIPH YCTAHOBKE COCAMHEHUA KIMEHTCKOE
YCTPOMCTBO WM aBTOMATU3MPOBAHHOE paboyee MECTO, WM Ha Jpyroi
PaaMOMOJEM TOTO XKE y371a CETH JUIsl PETPAHCIISIIUY.

TexHuueckuil pe3yabTar B YaCTU CUCTEMbl YIIPABJCHHUS PACIpPENCICHHON
CEThI0O MOOWJIBHBIX M CTAllMOHAPHBIX PAAMOCTAHIIMM, KAXIasd U3 KOTOPBIX
MPEACTABIACT OO0 y3€] CETH U COACPKUT HE MEHEE OJHOrO paauoMojieMa 1
ABTOMATU3UPOBAHHOE pabouee MECTO, JOCTUTAETCA 3a CUET TOTO, YTO B COCTAB
KaKJIOW paguOCTAHIIMK JTOTIOJIHATEIHRHO BBEICHB KoMMYTaTop Ha Oaze Ethernet,
OOBCIUHSAIONMNA B JIOKAJIbHYIO CETh PAJAUOMOJEMbI, ABTOMATU3UPOBAHHOE
paboyee MECTO M MapIIPyTH3ATOP, OCYIIECTBIAIOMIMNA TpHeM M 00padoOTKy
CIIY>KEOHBIX TMMAKETOB, TMOCTYNAKOIIMX OT JAPYIMX PaJUOCTAHLMNA CETH,
BHITIOJTHAIONMA ~ (DYHKIMM ~ TOANCPXKAHUSA  OTHONICHWH €  COCEIHUMH
PaIUOCTAHIIMAMM 32 CYET PEryJIsApHONW PACCHUIKM CIIY>KEOHbIX TIAKETOB
YBEJIOMJICHUS, OCYIIECTBIISIIOIIMNA TIEPUOANUECKYIO PACCBUIKY  CIIY>KEOHbIX
MakeToB ¢  MapHipyTHOW  wWHGOpPMAmHMed  COCeTHUM  PAAWOCTAHIIHAAM,
BBIMIOJIHAIOIIMM  BRIOOD MaplipyTa W YCTAHOBKY COEJUHCHHS  MEXKAY
ABTOMATU3UPOBAHHBIMU PAOOUUMHM MECTAMHM MyTEM TNEPEAaYu CIIyKEOHBIX
MAKETOB YIPABJICHUS COCIUHCHUSIMHU, OCYILIECTBIISIFOIIANA KOHTPOJIb HAJMUYUA

CBA3U U, IIPpH HGO6XOI[I/IMOCTI/I, BOCCTAHOBJICHUC COCIMHCHUA C UCIIOJIb30BAHUCM



PE3ECPBHBIX MapIIPyTOB MEXIYy aBTOMAaTH3UPOBAHHBIMA PAOOUMMH MECTaMH,
OCYIICCTBIISIFONTUAN  Pa3phlB  YCTAHOBIICHHOTO  COCIUHEHHUS 10  3ampocy
aBTOMATHU3MPOBAHHOTO pabouero Mecra, a TakkKe B Cllydae MPEKpaIieHus
nepeaaur MakeTOB TOJIOCOBOM CBSI3W B YCTAHOBJICHHOM COCJIWHCHHWH WJIH TIPH
HEUCIIPABHOCTAX  PagUOMOJIEMOB, o0ecTeunBarOIINX dhopmupoBanue
HU3KOCKOPOCTHOTO KaHaJIa CBSI3W MEPBOTO YPOBHSA, JJIA MEPEIadu CITy>KeOHBIX
MAaKEeTOB W TIAKETOB TOJIOCOBOM CBSI3H, BHITIOJIHCHHBIX ¢ BO3MOXXHOCTHIO TIPHEMa
CIIy’KeOHBIX TIAKETOB YMPABIICHWA OT MapmIpyTH3aTOpa, W HAACICHHBIX
CIIOCOOHOCTHIO TIEPEHAIPABIATH MPUHATHIE U3 paaroddupa ciry>keOHbIE MaKEeThI
Ha MapIIPyTH3aTOP, a TAKETHl TOJIOCOBOW CBA3M — HA APYTHE PATHOMOIEMbI HITH
Ha aBTOMATH3UPOBAHHOE pabodee MECTO TOTO Ke y3j1a CETH Yepe3 KOMMYTAToP
Ha ©Oa3e FEthernet; aBToMarm3upoBaHHOe pabodee MECTO BBHITIOJTHEHO
MO/ IICPKUBAIOITAM TTPOTOKOJI MApIIPyTH3aTOPa, MPH 3TOM KOMMYTATOp Ha 0aze
Ethernet aBycTOpOHHE CBA3aH ¢ KAXKIBIM PATHOMOIEMOM, MAPIITPYTH3aTOPOM U
aBTOMATHU3WPOBAHHBIM PA0OUYNM MECTOM.

HNzobpeTenne mosicHseTcs uepTexkamu, Tae Ha ¢ur. 1 mnpuBencHa
CTPYKTYpHasi cxema MpOoTOTHNA, Ha (ur. 2 — CTPyKTypHas cXema y3ja CeTH,
BXOJIAIIETO B COCTAB CHCTEMBI YIIPABIICHUS B PACTIPEJCIICHHONW CETH MOOMITBHBIX
W CTallMOHAPHBIX paauoCTaHuii; Ha ¢ur.3 — mnpumep TOMONOTHH I
MepPecTpOeHUsT  MapmpyToB, H©Ha ¢ur.4 — wmapmpyTtmzanua Tpaduka
CEJICKTOPHOTO COBEIIAHMS.

Cucrema ynpapiieHAS TPAMEHSIETCA B PACTIPEACIICHHON CETH MOOMITBHBIX
¥ CTAITMOHAPHBIX PAJUOCTAHIINM, KaXKIast i3 KOTOPHIX MPEACTABIIAET COO0H y3e
CETH.

Kaxnmprit  y3en ceTd, BXOASAMHMA B COCTaB CHCTEMBI YIPaBICHUS
(cm. ¢wur. 2) coctout W3 Mapmpytuszaropa 1, kommyratopa Ha 6ase Ethernet
(mamee — KOMMyTaTop) 2, aBTOMAaTH3MPOBAHHOTO pabodero mecra (manee —
APM) 3, mpencrasstomiero codoit O9BM ¢ HabopoMm crnenuain3upoBaHHOTO

NpOrpaMMHOrO OOecreueHusi, ¥ He MEHee OJHOTO paauoMonaeMa (janee —



PMJI) 4 ¢ mpuemo-miepenaONuMu aHTeHHAMU (Ha (Qurypax HE TOKa3aHbl),
MPUHUMAIONTAX W TEPEAAOIINX TaKeThl WH(POPMAIUU M0 HU3KOCKOPOCTHOMY
KaHAJTy CBA3W MEPBOTO YPOBHSA (Aajiee — HU3KOCKOPOCTHON KaHAJ CBS3HM) W TIO
BBICOKOCKODOCTHOMY  KaHaJly  CBA3M  BTOPOrO  YpOBHA  (maiee  —
BBICOKOCKOPOCTHOM KaHaJI CBA3M), U 00CCTICUMBAIOIITUX PATHUOCBA3h C APYTUMH
y31aMHu  ceTu. Bxonbl-Beixoael Mapuipytusaropa l, APM3 u PMJ[4
JIBYCTOPOHHE CBS3aHBI C BXOIaMHU-BBIXOJaMH KOMMYyTaTopa 2.

JIns mepenadu MTaHHBIX TI0 BHICOKOCKOPOCTHOMY KaHAJy CBS3U K BXOJaM-
BBIXOJaM KOMMYTaropa 2 MOTYT OBITh TOJCOSAUHEHBI JOTOJHATEIHHBIC
KITMEHTCKUE YCTPOWCTBA 5, MMEIOIMME CBOW aapec (MACHTH(HUKATOP), HO HE
ABJIAIOLINECS 00S3aTeNbHBIMU B COCTaBE Y3Jla CETH, PEATU3YIOIINE MPOTOKOI,
nojiep kuBaeMbii MapmpyTtu3atopom 1. K Bxogam-Beixogam kommyTaTopa 2
MOTYT OBITh TOACOCTUHEHBI BXOJBI-BBIXOABl KIMEHTCKUX YCTPOHCTB 6, HE
peaNnm3yoMuX MPOTOKOJ, TOJAEPKABAEMBIM  MapmpyTuzatopom 1. Hx
NOJKITIOYEHNE  OCYIIECTBISIETCS  uepe3  YCTPOMCTBO-LUIIO3 7,  KOTOPOE
TPAHCIIUPYET HEMOAACPKABACMBIN MPOTOKOJI B MOAMACPKUBAEMbIN W TIO3BOJISIET
aapecoBaTh  KiIueHTckue ycTtpodctea6 PMJI4 wu  mapuipytusatopy 1.
Kmmentckumu ycrpoiicteamu 5, 6 Moryt ObITh, HapUMeEpP, MYJIbTHILICKCOPHI,
YCTPOHCTBA COMPSIKCHMUSI, anmapaTypa nepeaun TaHHbIX U Jp.

VYcTpoiictBa B cOCTaBe y37da CETH OOBEOWHEHBI C  TIOMOIIBIO
KOMMYTaTopa 2, OTBEUAIOLIETO 3a JOCTAaBKY BCEX MAKETOB BHYTPH Y3Ja CETH.

O6men wHpOpMarerh MeEXTy MapmpyTH3aTopoM | W MHOXECTBOM
PM/I 4 mpoucxoaut no uaTepdency, MEPeHOCAIEMY HHCTPYKIIHHA YIIPABICHUS
PMJI 4 (manee — M-untepdeiic), m unaTepdeiicy nepeaadn moab30BaTeIbCKHX
nauubix (nanee — U-unatepdeiic).

O6men wmHbpopManuel Mexay wMapmpytm3atopom 1 uw  APM3
ocymectRisiercsi  mo  U-uaTepdeticy w  wuHTepdelcy  ynpaBliCHHS
mapmipyTuzatopom (nanee — C-unrtepdeiic).

O6men wHpoOpMamMer MeXIy MapHIpyTH3aTopoM | W KIMEHTCKUMH



YCTPOMCTBAMH 5, a TakxKe MEXIAy MapuipyTu3aropoM | ©  ycTpoicTBOM-
uIF030M 7 npoucxoaut mo U-uHTepdeiicy.

OO611re MPUHITUTIBI TIOCTPOCHUS W (PYHKITHOHHUPOBAHUSA CETH:

— CETh CTPOUTCA HA OCHOBE rpada y3JI0B, ABJISIONIUXCS CTAIIMOHAPHBIMHU
1 MOOWJTHBIMH PaTAOCTAHITUSIMU,

— BCE Y3JIBl CETH WMEIOT YHUKAJIbHBIM anapec (MaeHTH(HUKATOP y3ia
CETH);,

— YCTPOWMCTBA, BXOMAIIME B COCTaB y3ja CETH, HACHTH(HUITUPYIOTCS
YHUKAJIBHBIM aApeCcOM (MACHTH(PUKATOPOM ) B TIpEACIax y3Jia CeTH,

—  MapIIPyTU3ALMS BBIIOIHAETCS C MOMOIIBIO MPOAKTUBHOIO MPOTOKOJIA
MapHipyTH3auyd  (MMOCTPOSHWE MAapIIPYTOB TPEAMIECTBYET YCTAHOBIICHUIO
coenmnaenns). Crmoco® mepemaun  wHOpPMAIMM B CETH OCHOBAaH Ha
JTUHAMUYECKOM OOHOBJICHMH MapIIPpyTHOW WH(POPMAIMK HA KAKIOM Yy3JI€ CETH
32 CUET PACCHUJIKM OOHOBJICHHI MapIIPyTHOU TaOIUIIbI COCEAHUM Y3JIaM CETH C
MOCJEAYIONIMM BbIOOPOM MapIIPYyTOB MO BbiOpaHHOW MeTpuke. [Ipu 3TOM
KOKIOMY Y31y CETH JOCTymHa WH(pOPMAIHS O BCEX MPOMEKYTOUHBIX Y3JIaX
MapHipyTa ¥ 0 COCTOSTHUH (BBIPAXKEHHOM B METPHKE) OTJEIBHBIX KQHAJIOB CBSI3H
MEK]y y3/1aMU CETH,

— o0ecreunBaeTCsl  XpaHEHWE W PACMIPOCTPAHEHUE  PE3EPBHBIX
MapUIPYTOB Ha cliydyail OTKa30B B CETH,

— peueBas wuHpoOpMamms Mexay omeparopamu  APM 3 (makerst
rOJIOCOBOH  CBSI3W) W CIy)KEOHBIE  TMAKeThl MepenalTca B o0mIeM
HU3KOCKOPOCTHOM KAaHAJIE CBA3M C JUHAMHUECKUM Pa3/ICICHUEM PECYPCOB;

— aboneHtckas wHOpPMAIMsA OT  KIHUEHTCKHX  YCTPOWCTB 5, 6
(TOTB30BATEILCKUE TIAKETHI) TEPENAETCA IO BHICOKOCKOPOCTHOMY KaHATY
CBA3H,

— Mmepen mepeaavei IMaKeTOB TOJOCOBOM CBSI3M WM MOJIBb30BATEIbCKUX
MAaKETOB OCYILIECTBISAETCA 00sA3aTebHAA YCTAHOBKA COCJUHEHUS MEXKITY

KIIMCHTCKUMHA YCTpOﬁCTBaMH WK MCXKAY ABTOMATHU3HUPOBAHHBIMHA pa60‘lI/IMI/I



MECTaMH OTepaTopa, OTHPABJISAIONIAMHA ¥ TONYYAOMMMH  WH(POPMAIIHIO.
CoenuHenne MPOXOAUT MO TMYTH, YCTAHOBJIICHHOMY TPW TIOMOIIMH MPOTOKOJIA
ynpasieanus. [lyTh TPOXOXACHUS COCOUHEHUS TI0 CETH BBHIOMpaETCs
WHUITAATOPOM COCTMHCHHS,

— TIPOTOKOJ MapHmIPyTH3AIlMd W TMPOTOKOJ YIPABJICHHUS HCIOJB3YIOT
ciryxeOHbIe TTaKeThl Il 0OMeHa MH(POPMAIMEH MEXITy y3JIaMH CETH, KOTOPBIC
HE HYXTalOTCS B YCTAHOBKE COSTMHEHUH W MEPEIAIOTCA MO0 TOIBKO COCETHUM
y3jaM ceTH, 0O y3j1aM CETH, CIIMCOK KOTOPHIX yKa3aH B CIYKeOHOM TaKkeTe 1
OTpeneNsieT MyTh MPOXOXKACHUS CIyKeOHOTO mMakeTa mo ceTh. MHCcTpykmmm
(KOMaH/BI) YIpPaBJICHUS, TMEpeAaBaeMble ¢ MCIOIB30BAHUEM CITY>KEOHBIX
MaKeTOB, OOBETUHAIOTCS B TPYNIBI COTJACHO HAa3HAUYCHHIO (MapIIpyTH3aIHs,
yIpaBJICHUE COCAMHEHHUSMH, COOOIEHUS 00 OImMMOKaX, KOMaHAbl OTIAaJAKH H
ap.);

— B CeTH /IS Tepefaud TOJb30BATEIbCKAX TAKETOB W  IMAKETOB
rOJIOCOBOM CBSI3M WMCTOJIB3YETCA TPHUHIMI KOMMYTAIIMH HA OCHOBE METOK TIO
anajgorun ¢ TtexHojoruet ATM. C wmenpio mnepeaaud JaHHbIX OT Yy3Jja-
OTTIPABUTENIS 10 y3/a-TIOJydYaressi MAaHHBIX, CTPOMTCS MyTh MEPEKITIOUECHUS
METOK, TPEICTaBIIAIOMMUA W3 ceOsl OHOHAMPABIICHHBIN KaHa, MO KOTOPOMY
MAKET JIAHHBIX MPOXOAUT Yepe3 ceThb. Metoa onucan B qokymente [ETF MPLS
Upstream  Label Assignment and  Context-Specific  Label  Space
https://tools.ietf.org/html/rfc5331;

— KQXKIbIA TMOJIb30BATCIIbCKUNA MAKET WA NAKET TOJIOCOBOM CBA3M
COJICPXUT B 3arojIoBKE WACHTU(DUKATOP COCIWHECHUA (METKY TIIOTOKA, HE
pasHyto () BMECTO afpeca KIIMEHTCKOTO YCTPOMCTBA WITH aBTOMATH3UPOBAHHOTO
pabouero mecta. MeTka moTOKa ASHCTBUATEIbHA TOJIHBKO B paMKaX OJHOTO 3BeHA
ceTH (KaHaJ CBSI3M MEXKy ABYMSI Y3JIaMH CETH). AIPECHOE MPOCTPAHCTBO METOK
dbopMupyercs MapmIpyTH3aTOpoM 1 —  OTHpaBHTENIEM  IOJIb30BATCIBCKHX
MAaKeTOB WJIM TIAKETOB TOJOCOBOM CBsA3M Ha JAaHHOM 3BeHe cetn. PMJI 4

00J1aiaeT CnocOOHOCThIO U3MEHATh METKY MOTOKA U TPAHCIUPOBATh MPUHATHIC
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U3 paanoddupa MOTH30BATEIBCKUE TMAKETHl W TMAKETHI TOJIOCOBOM CBS3W Ha
apyrue PM/] 4, va APM 3 unu Ha KJIMEHTCKHE YCTPOHMCTBA 5 win 6 TOTO Ke
y3J1a CE€TH, YKa3aHHbIE MApIIPYTU3ATOPOM 1;

— A Cy>KEOHBbIX MAKETOB 3HAYEHHE METKM MOTOKa Bceraa pasHO 0.
I[Ipu npueme cnyxeOHbix mnaketoB PMJ[4  TpaHciupyioT HX Ha
mapupytuzatop 1. [lpu nonydenunm ciykeOHOro mnakeTa MapiipyTtusarop |
00pabatrkIBaeT €ro B MPUOPUTETHOM TOPSAJKE;

— wmapupyTtusatop 1 odecneunBaeT KOHTPOJIb BCEX OPraHU30BAHHBIX UM
COCAMHEHUH 1O TOr0O MOMEHTA, IMOKAa OHW HE OYIyT pa3opBaHbl WA HE
MPOU30MJIECT TAMMAYT MO OTCYTCTBHUIO TTAKETOB,

— B CJIy4ya€ HEBO3MOXXHOCTH MEPEAAud MOJIb30BATEIBCKUX MAKETOB H
MAKETOB TOJOCOBOM CBSA3M MO YCTAHOBJICHHOMY COEIMHEHHIO W3-3a MOTEPH
cBA3u, Mmapuipytuszatop 1 obecrneunBaeT mnepenauy MAKETOB MO PE3EPBHBIM
MapUIpyTaMm;

— MapIIpyTU3alMs JaHHBIX BBIMOJHIETCA MapiipyTusaropom 1 mo
3aMpoCy YCTAHOBJICHWS COCIMHEHUS OT KJIMEHTCKOrO YCTpoWcTBa 5, OT
KJIIMEHTCKOIro ycTpoicTBa 6 udepe3 ycTpoicTBo-nuno3 7 uiu ot APM 3, npu
TOM MapHIPYT MOXET (OPMHUPOBATHCSA HE3ABUCHUMO I BOCXOJSIICTO W
HUCXOAAIIETO MOTOKA TAHHBIX.

Cnoco6 nepegaun mHGOPMAITHU B PACIPEACIICHHOW CETH MOOHJIBHBIX U
CTAllMOHAPHBIX  PAJUOCTAHLMA  OCYIIECTBIACTCS Tpu  pabOTE€ CUCTEMBI
YIPaBJICHUA U 3aKIIFOYAETCA B CJICYIOIEM.

B cucreme ympaBlieHMS B KaXIOM y3J€ CETH MapiupyTtusatop |
MEPUOANYECKH, a TaKXKE€ NPU HM3MCHCHUSAX B TOMOJOTMHA CETH WM MpH
3HAQUUTEJIBHOM YXYJIIIEHUM KAaueCTBA KAHAJIOB CBS3U, OCYIIECTBIISIET 4EpeE3
koMmyTarop 2 ynpasieaue PMJl 4 mo M-untepdeiicy mis moucKa COCETHHX
y370B ceTu. [Ipu 3rom PM/I 4 mocnenoBaresibHO YCTAaHABIMBAIOT PAAUOCBSA3H C
MaKCUMQJIbHO BO3MOXKHBIM  KOJIMUECTBOM  y3JI0B ceTh BOKpyr. Ilocne

YCTAHOBJICHUSI PAAMOCBA3M, MAapIIPYTU3aTOpPbl |  peryispHO  pacChUIalOT
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CITy>K€OHbIE€ TMAKEThl YBEAOMJICHUS BCEM COCEJHUM Yy3j1aM W 00pabaThiBarOT
OPUHATBIC OT HUX CIOy)XeOHbIE TAKETHl YBEAOMIICHHS, YTO TIO3BOJISICT
KOHTPOJIMPOBATh JOCTYMHOCTh Y3JIOB CETHU W MPOBEPATh AKTYAJIbHOCTh TAOJIMIL
Mapupytuzanuu. CryKeOHbI TMaKeT YBEAOMJICHHS COAEPXKUT TEKYIIYIO
BEPCUIO TaOJUIbl MApIIPYTH3ALMK Y3JIa-OTIPABUTENIA U CIIMCOK HOMEPOB
HECKOJIbKUX TOCJICAHUX BEpCHil TAOJWIl MapIIPyTH3ALMKU, PAHEE MOJTYYSHHBIX
OT COCEIHETO Y3J1a CETH.

KadyecTBO HM3KOCKOPOCTHOTO M BBICOKOCKOPOCTHOT'O KAaHAJIOB CBS3HU
Ka)XJI0T0 3B€HA CETH MapIIPyTU3aTOphl 1 OMpEaEsatoT Mo pe3yiabTaTaM MnpueMa
1 00paboTKU CIyKEOHBIX U MOJIb30BATEILCKUX MAKETOB, C YUETOM JOCTYMHOM
MPOMYCKHOH CIMOCOOHOCTH OECHpPOBOJHOTO KaHajda CBA3W W KOJWYECTBA
MOTEPSAHHBIX BHE 3aBUCHMOCTH OT TMPUYMHBI MakeToB. KakqoMy KaHaly CBS3H
3BEHA CETH HAa3HAUaAIOT METPHUKY B auana3zoHe oT 0 (oTnuuHblil kaHam) mo 255
(HEeT CBSI3M), MCXOJA M3 €r0 KauecTBa I KaXI0oro Tuma Tpaduka (ciayxeOHas
rOJI0COBast CBSI3b, MEepeava TaHHKIX ).

MapmpyTuzarop 1 monygaetr or PMJI 4 mo M-unTepdeiicy nahopmanmo
0 KOH(HUTYpAIMd HU3KOCKOPOCTHOTO W BBICOKOCKOPOCTHOTO KAHAJIOB CBS3H,
KOTOpasi BKJIFOYAET B ceOS:

—  TEKYIIYIO IPOMYCKHYIO CITIOCOOHOCT;

— OIICHKY BEPOATHOCTH  O€30IMOOYHOM  JOCTaBKH  CIIY>KEOHBIX,
MOJIb30BATEJIBCKUX MAKETOB U MAKETOB T'OJIOCOBON CBSA3H, HKCTPANOIUPOBAHHYIO
B OyjyIriee Ha OKHO B 1 CeKyHay;

— CPEJIHIOIO 3arpy3Ky KaHAJIOB CBS3M, YCPEIHCHHYIO HA OMPEACIICHHbBIH
MEpUOJ BPEMEHH,

—  TEKYIIYIO 33JICPKKY Mepelauu MaKETOB TOJI0COBOM CBA3M.

[Ipu renepanmy curHama TpeBoTH co cTtopoHsl PMJI 4 (Hampumep, npu
PE3KOM  YXYAIICHWW KA4ueCcTBA CBS3HM) JUIS WHUIMAIMN  TIEPECTPOUKH
MapUIPYTOB, 3TOT CUTHAJI MPUPABHUBAET BCe METpUKH K 255. [Ipu nmponyckHo#M

CIIOCOOHOCTH HHKE MMOPOIrOBOI0 3HAYCHUA, CHIHAJI TaAKXKC IIPUPABHHUBACT
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METPUKY K 255.

B kaxxmom mapmpytuzatope 1 xpanarcs ase Tabmuiel ¢ mHOpMaImeit o
TOTIOJIOTMH CETH — TIOJTHASI TaOJIMIa MapIipyToB CETH W padouas MapIipyTHAS
tabnuna. [TonHas Tadaviia MapIIpyToB CETH BKIIOYAET B ceOsl BCe OOHOBIICHUS
MapHipyTHOW WH(MOPMAITH, TMONYydaeMbie MapIIPyTH3aTOpOM | OT COCemHux
y3JI0B CE€TH BHE 3aBHCHMOCTH OT TOTO OYAYT JIK UCIIOIH30BAHbI TIEPCUNCICHHBIC
B Hell MapmipyTel win HeT. B pabouyio MapmpyTHyO TaOauIly 3aHOCATCA
TOJIBKO T€ MapIIPYTHI, KOTOPbIE OYAyT MCIIOIB30BAHBI MAPIIPYTHU3aTOPOM 1 11st
nepenaun  wHpOpMAIMK  (HECKOJBKO HAWIYYIIAX MapHIpyTOB) € JUIA
pacmpoCTpPaHEHUSI COCENHMM Yy3JlaM CETH. 3a CYET pPEryJspHOM PacChUIKH
COCEIHAM Y3JIaM CETH WH(pOPMAITUX TOJIBKO W3 pabouei MapIipyTHOH TaOIHIThI
JIOCTATAETCS CYIMIECTBEHHOE CHIDKEHHWE oObeMa CiykeOHOW wWH(pOpMaluu B
HU3KOCKOPOCTHOM KaHAJIEC CBSI3H.

MapmpyTtuzaropsl 1 momydaroT Ciy>KeOHBIE TaKeThl € MapIIPyTHOU
uH(opMaImeit OT COCeMHUX Y3JIOB CETH M CHauaja OTOPACHIBAIOT MAPIIPYTHI,
KOTOPBIC MOTYT TIPUBECTH K 3aIMKIMBAHUIO MMAKETOB, a 3aT€M BBOJAT MTpadbI
P pacueTe METPUK PE3EPBHBIX MAPIIPYTOB, C IMEJBIO COXPAHCHUS JYUIINX U3
HuX. CMmbicn mTpadoB B TOM, YTOOBI MapmIPYThI, COMAEPIKAIINAE Y3JIbI CETH,
COBMAAAMONINE C YK€ BHIOPAHHBIMH MapHIpyTaMH, TOMYUHIu 00Jiee HHU3KHM
MIPUOPHUTET 1O CPABHEHHUIO C MapIIPyTaMH, HE UMCIOMMAMH MEPECEUCHUN ¢ yKe
BEIOpaHHBIMU. TakuMm o0O0pa3oM JOCTHTaeTCd MHUHUMAIbHAS BEPOSTHOCTH
OJTHOBPEMEHHOTO 0TKa3a OCHOBHOTO M PE3EPBHOTO MAPIIIPYTOB.

3arem Ha ocHOBe oOpaboTaHHOW  MapmpyTHOH  HWHOpMaIH,
MapHIpyTH3aTOpPsl 1 OOHOBJAIOT CBOKO PadOUyI0 MapHIPYTHYIO TaOIHIy C
MOCEAYIONIEH PacChlIKOM OOHOBJIEHUM COCETHUM y3J1aM CETH.

[Ipu ycTaHOBICHWHM PAAMOCBI3W C HOBBIM COCEAHWM Y3JIOM CETH H
MOJIYICHWH OT HEro MapHmipyTHOW WHOOpPMAIMK  MapIIpyTH3aTopHI 1,
MOJIYUHMBIIME 3Ty HWHGOPMAIMIO, OOHOBJISIOT TOJNHBIE TAOJHIBI MapIIPyTOB

cetu. [Ipu 0oOHOBIICHNU MOJHOMN TAOMUIIBI MAPIIPYTOB CETH MApPIIPYyTHU3ATOPHI |
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Takke OOHOBJIAIOT CBOM paboune MapUIPyTHbIE TaOIMIbl, KOTOpPbIE OHHU
UCIONB3YIOT ISl YCTAHOBJICHHUS COCJUHEHHUA C COCETHUMM Y3JIaMHU CETH, H
PacChUIAIOT UX COCEHUM Y3J1aM CETH.

[To wWcTeyeHWMM  3aJaHHOTO  BPEMEHHM, B  Mpeaenax  KOTOpOro
MapHIPyTHU3aTOPHl | HE MONYUAIOT CITYKEOHBIX MAKETOB OT COCEHETO Y3J1a CETH,
OHM CUWTAIOT, YTO CBA3b C COCECAHUM Y3JIOM ceTH mnotepsHa. llpum sTOM
MapHIpyTU3aTopsl | NpOM3BOAAT yHAJICHHE BCEX MAapIIPYTOB, COJCPIKAIIUX B
cele Tako#l y3esl CEeTH M3 MOJIHbIX TaOJUIl MApIIPYTOB CETH, OOHOBJISAIOT CBOH
paboune MapIIpyTHbIe TaOMMILI W PaACCHIIAlOT OOHOBJICHHBIE padoune
MapUIPYTHbIE TAOIUIBI COCEHUM Yy3J1aM CETH.

HUrtorosas MeTpuKa UEIOr0 MapUIpyTa CKIAAbIBAETCA W3 OTJETbHBIX
METPHUK KaXKJ0TO 3BE€HA CETH, BXOJAIIETO B JAHHBIN MapIIpyT.

JIist KaXA0ro 3BEHA CETH B CHUCTEME HCMOJB3YETCs JABAa TUMA METPHK,
WCIIOIb3YIOIINX MapaMeTpbl KaHaia:

— METPHUKA JUIsl COEAUHEHHUA MO HU3KOCKOPOCTHOMY KaHATy CBSI3H,

— METPHKA JJIsl COEAMHEHHUS MO BHICOKOCKOPOCTHOMY KaHATy CBSI3H.

Metpuka 11 COCIMHEHUS MO HU3KOCKOPOCTHOMY KaHAJly CBSA3M B
KQueCTBE OCHOBHOM XapaKTEPUCTUKHU KAueCTBA 3TOT0 KaHalda CBA3U MEKITY
JBYMSI COCEIHMMH y3JlaMW CETH MCHOJb3yeT Kod(PumueHT ommbok wu
YUUTHIBAET 3aICPKKY JIOCTABKU MAKETOB I'OJIOCOBOM CBSI3H.

Mertpuka 1Jisi COEAMHEHUA MO BICOKOCKOPOCTHOMY KaHAJy CBA3U UMEET
BBICOKYIO UYBCTBUTEJIBHOCTh K CKOPOCTH WM HM3KYIO K €ro HaJEXKHOCTH U HE
YUUTHIBAET 3a/1€PKKY TOCTABKH.

C uenpio NpeaoTBPAILCHUS YACTOTO U3MECHEHUSI METPUKUA U OOHOBJICHUS
MapmipyTHOW  HWH(pOPMAIMKA, TMPUMEHACTCS THCTEPE3WCHOE  YIPaBJICHHUE
3HAQUCHUEM METPUKH KaK TO a0COJIIOTHOMY 3HAUYEHHUIO COOTBETCTBYIOILIEH
XapaKTEPUCTUKU KAaUue€CTBA KAHAJIOB CBA3M, TAK U MO BPEMEHHU.

[Tpu mocrymnenun ot APM 3 win KJIMEHTCKOro ycTpoicTBa 5 win 6 1o

U-unrtepdeiicy dyepe3 koMMyTarop 2 3ampoca Ha YCTAHOBIICHUE COCIWHCHHS
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MapmpyTu3atop | onpenenseT MapmpyT a0 nojydaress naHabix (APM 3 wnm
KITMEHTCKOT'O YCTPOWCTBA 5 Win 6 MPyroro y3mia CeTH), UCMONb3ys METPUKA W3
paboueli MapmpyTHOM TaOmmiel, onpeaenser PMJI 4, depe3 koTopeiii OyaeT
YCTAHABJIUBATLCS COCJIMHCHUE W HAMPABJIACT YEPE3 HErO CIIYKEOHBbIN MaKeT C
KOMaH/IOW YCTaHOBJICHUS COSAMHEHUS, COICPKAIIHMA METKY TIOTOKa (paBHYIO 0),
WHCTPYKITUH YIIPABJICHUS COCTUHEHUEM, CITUCOK MACHTU(PUKATOPOB y3JI0B CETH
(BKTIOUAsi  y3ei-OTIPABUTEIh TIAKeTa), Yepe3 KOTOPhIe YCTaHABIWUBACTCA
COCAMHEHUE, METKY ISl PETUCTPAllUU COCUHCHHS HAa TEKYIIEM 3BEHE CETH,
MOJIHBIC a/Ipeca OTIPABUTENA U MOJyYaTeNisl JAHHBIX.

Mapipytuzaropsl 1 y3108 cetu, moayuus oT PMJI 4 ciy>xeOHbBIN MaKeT C
KOMAHJOW YCTAHOBJICHUS COCIMHEHMS, COJAEpXkallluii UX COOCTBECHHbBIH
UACHTU(UKATOP, M3MEHAIOT B HEM METKY /I PETHCTPAIlMd COCIMHCHHS Ha
coOCTBEHHYIO W HampaBisitoT ero Ha PMJI 4, obecneunBarommii CBsA3b C
OUYEPEAHBIM Y3JIOM CBS3HM, YKa3aHHBIM B CIHCKE wACHTA(HKATOpoB. Takum
o0pa3oM, CIy>XeOHbIH MakeT C KOMaHJOW YCTAHOBJIECHHS COCIWHEHUA
nepenacTca HUCXOMAIIUM MapIiipyTu3atopaMm | Kaxaslii pa3 ¢ HOBOM METKOM
JUIsl pEeruCTpalMu coeauHeHus. Mapupytuzartop 1 y3fa ceTH, YKa3aHHOrO
MOCJICTHAM B CIUCKE HWISHTU(UKATOPOB, YCTAHABIIMBACT COCAMHEHHUE C
KJIIMCHTCKUM YCTpoHcTBOM 5 win 6 unu ¢ APM 3, nonHbld agpec KOTOpOro
yKa3aH B CIYXXE€OHOM MaKeTe, PE3CPBUPYET PeCYpPChl, HEOOXOAUMBIC IS
COCMUHCHUS, W (POPMHUPYET CIYKEOHBIM MAKET C KOMAHIOW TOATBEP KICHUS
YCTAHOBJICHHUSI COCIMHEHUA, COACP KaIii METKy ToToka (paBHyIO 0), CIMCOK
UJACHTU(UKATOPOB  y3JI0B ceTh (B OOpaTHOM TIOPSAKE) HW METKY Ui
PErUCTpalliU COSJUHEHHUS, MOJYYEHHYI0 B TMPUHATOM CIYXKEOHOM NaKeTe, U
Hamnpasyiger ero Ha PMJl 4 B oOpaTtHoMm HampasiieHuu. MapiipyTtuszaTopsl 1,
YUACTBYIOIIUE B COCJUHCHUM, TOJYUYUB CIIY)KEOHBI TAKET C KOMaHIOoM
MOATBEPKACHUSA  YCTAHOBJICHUS  COCJMHCHUS,  AHAJIOTMYHBIM  00pa3oMm
PE3EPBUPYIOT PECYPCHI, HEOOXOAUMBIC ISl COCAWMHEHUA, H (POPMHPYIOT

CJ'Iy>K€6HBIﬁ IHaKeT C KOMaHHOﬁ MOATBCPKACHUA YCTAHOBJICHHUA COCAUHCHUAS.
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OHOBPEMEHHO MAPIIPYTH3ATOPHI | MPOMEKYTOUHBIX y3JI0B CETH (y3JIOB-
pETpaHCIATOPOB) KOHGUTYpupytoT mo M-untepdeiicy PMJI 4, npursBmmii
CIY>KEOHbIH MAaKEeT ¢ KOMAHAOW YCTAHOBJICHUSI COCIUHECHUS, HA OMNEpaLUIO
MOAMEHbl METKM TOTOKAa B MPUHUMAEMbIX TOJIb30BATEIbCKUX NAKETaX WIH
MAKETaX TOJIOCOBOM CBA3M, MOCTYNAOIIMX MO OPraHU30BAHHOMY COCIAMHEHUIO,
Ha 33J]JaHHYI0 MapIIpyTU3aTOpoM | MeTKy, U nepeiauy 3TUX NAKETOB HA APYTroM
PM/1 4, ydacTBYIOIIMH B COCAMHEHHUM, a MapIIpyTH3aTtop | OKOHEUHOTo y3ia
CETH, YYacCTBYIOIIETO B coenuHeHnr, koHpurypupyer PMJl 4 Ha omeparmio
MOAMEHbl METKM U Mepeaauy MoJib30BATEbCKUX TMMAKETOB WJIM MAKETOB
rOJIOCOBOM CBA3U HA KJIIMEHTCKOE YCTPOMCTBO 5 win 6 uiu APM 3.

Ecnu cnyxeOHbIA MakeT ¢ KOMaHJ0W MNOATBEPXKACHUS YCTAHOBJICHHS
COCAMHEHUA MaplipyTu3aTopaMu | HE TOJMYyYE€H BOBPEMSA, COCAUHEHUE
CUMTAETCS PA30PBAHHBIM.

[Tocne ycTaHOBJICHUSI COCAMHEHUA TMOJIb30BATEILCKUE MAKEThl W MAKETHI
TOJIOCOBOH CBSI3M MEPEIAIOTCS Yepe3 KoMMmyTarop 2 mexay nsyms PM/JI 4 (tipm
PETPAHCTIANIAN ) WJTH MEXKTY KIUESHTCKHUMH ycTpoicTBamu S wim 6 wim APM 3 u
PMJ/I 4 (B nHauane u KoHIle MapIiipyTa) 6€3 ydacTus MapiipyTusaropa 1, mpu
3TOM B TMOJb30BATEIbCKUX MAKETAX M B MAKETaX TOJOCOBOH CBSA3M BMECTO
MOJIHOTO aJpeca OTHPaBUTENA M TMOJydaresid, MNEpeAacTcss METKa MOTOKa,
YHUKaJIbHAA JIJIs1 KQXKJA0T0 3B€HA CETU B YCTAHOBJICHHOM COEJIMHCHHH,

Mapmpytuzarop 1 depe3 xkomMmyTaTop 2 MNEPHOAMYECKH OIpalldBaCT
PMJ/I4 mno M-untepdeiicy Ha mNpeaMET AaKTUBHOCTH YCTaHOBJICHHOTO
COCMMHCHUS (M0 BPEMEHHW IMOCJIE OTMPABKHA TOCIAEAHETO IOIh30BATEIHLCKOTO
MakeTa WJIM TaKeTa TONOCOBOW cBsa3W). [lpm oOHapyKeHMM HEAKTHBHOTO
COCAMHEHUA MapIIPYyTU3aTOp | MHULIMUPYET NPOUEAYPY 3AKPHITHUS COCAUHEHUA.
3aKphITHE COCIMHEHUA MPOUCXOJUT TaKXKE MO 3aMpocy OT KIUEHTCKOIo
ycTpoiictBa 5 win 6 win APM 3, nepenaHHOMYy 4Yepe3 KOMMYTaTop 2, Ha
mapmpyTtuzarop 1 mo U-unrtepdeiicy.

I[Ipu »>TOoM  mapuipyTuzaTopbl |  HampaBAsOT MO  MapIPyTy
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YCTAHOBJICHHOTO COEJIMHCHMS CIIY)KEOHbIH MakeT ¢ KOMaHAOW pa3phiBa
COCTMHCHHUS, B KOTOPOM yKa3aH MOJTHBIM CITUCOK UACHTHU(HUKATOPOB y3JI0B CETH,
YYaCTBYIOIIUX B COCTMHEHWH, TOJTHBIA aIpeC OTIPABUTENS U METKA, C KOTOPOH
3apPErUCTPUPOBAHO COCANHEHHE HA TAHHOM 3BEHE CETH.

[lepexmroueHre MyTH HA PE3EPBHBIN MAPLIPYT BBIMOJIHIETCA MPU MTOTEPE
(YXydlieHuu) cBsi3W Ha 3BeHe ceTh wuinum otkaze PMJl 4. HMuunmaropom
MEPECTPOCHUS MYTU ABJSETCA MapuipyTuzatop | y3ma ceTu, Haxonsiierocs
«BBILIE» MO XOAY ABHXKEHHUS MAKETOB FOJIOCOBOM CBS3W WM MOJIB30BATEIBCKUX
MAKETOB 3BE€HA CETH, HA KOTOPOM MOTEpsiHA CBA3b. Mapiipytuzarop 1 BeiOupaeT
ONIMH W3 PE3EPBHBIX MAPIIPYTOB A0 TOYKM HA3HAUCHUS W HWHULMUPYET
YCTAHOBJICHHE HOBOTO COCIWHEHWA HA YYacTKE MYTH [0 IOJIydaresis.
Huxecrodmme mo Xoay ABHXKECHUA  TAKETOB  TOJIOCOBOM  CBA3M W
MOJIb30BATENIbCKUX MAKETOB Y3JIbl CETH MPOAOIKAIOT MPOLIECC, KaK €CJIN Obl 3TO
ObLJI0O HOBOE YCTAHOBJICHUE COCAMHEHUSA, BBIIIECTOALINE Y3JIbl CETH COXPAHAIOT
paHee YCTAaHOBJICHHOE COCAMHEHHE, TaK KaK HE MOJyYarOT CHTHAJIA O MOTEPE
CBs3M. B ciydae, Koraa HECKOJBKO Y3JIOB CETH OJHOBPEMEHHO WHHIIMUPYIOT
MEPECTPOUKY MAPLIPYTOB, NPUOPUTET UMEET TOT Y3€J CETH, Y KOTOPOrO TOYKa
WHULMAIMK OJMKE K Havally MapiipyTa. Y3ell CeTH, JICKAIIMU «HUXKE», NpH
OOHApYXEHWU MOTEPU CBSI3M HA 3BEHE CETU Pa3pyIlIAET ACCOLMALMA METOK
MOCJIe TAaUMayTa U HE NPEANPUHUMAET NCHCTBUN 11 BOCCTAHOBJICHUA MY TH.

Hwxe ommcan mpumep (dur. 3a) mepermodeHnss Ha PEe3ePBHBIN MapIIpyT
COCAMHEHUA, YCTAHOBJICHHOTO TO BBICOKOCKOPOCTHOMY KaHajly cBs3u. CeTb
COJICPKHT y3€JI CETH ¢ aapecoM S (Jajiee — y3eml CeTH S), SBJSIOMUNCS y3I0M-
OTIIPABUTEJIEM TIOIH30BATEIBCKHUX MMAKETOB, Y3JIbI CETH ¢ aapecamu R1 (mamee —
yzen cetn R1) m R2 (mamee — y3en cerm R2), sBmsommecs y3namu-
PETPAHCIATOPAMH TIOJIB30BATEIBCKUX TIAKETOB M y3€J CeTH ¢ aapecom D (manee
— y3en cetu D), apnsronuiicss y3moM-TiofTydaresieM mob30BaTeIbCKIX MAKETOB.
[TepBoHauUanbHO B CETH YCTAHOBJIEHO COEMHEHHE «y3en ceTu S — y3en cetu R1

— y3en cetd D». YCTaHOBJIICHHOMY COCIMHEHHUIO Ha 3BEHE CETH «y3el CEeTH S —
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y3en cetu R1» npucBoena metka nmotoka «L1», a Ha 3BeHe ceTn «y3en ceth R1
— y3en cetu D» — meTka noroka «L2».

ITpu motepu cBsAI3M Ha 3BEHE ceTH «y3el cetu R1 — y3enm cetu D»
(¢ur. 36) mapmpytuzarop 1 y3ma cetu R1 BeiOmpaer oamH W3 PE3ESPBHBIX
MApLIPYTOB J0 y3Ja CeTH D, MMEIIWiA HaWIydllyr0 METpUKy. B aaHHOM
CJlyyae TaKMM MapIIpyTOM sBJseTCAa MapuipyT «y3en cetu R1 — y3en cetn R2 —
y3en cetu D». Mapmpytuzarop 1 y3na cetm R1 anmg ycraHoBI€HHS HOBOTO
COEAMHEHUA ¢ Y3JIoM ceTu D HanpasiseT Ha y3en cetu R2 uepes sropoit PM/] 4
y3na cetd R1 ciyxeOHBIM TakeT ¢ KOMaHAOM YCTaHOBJICHHS COCIMHEHHS,
cojepaimii METKy ToToka «0», cmMCcOK HUACHTH(UKATOPOB, ONMPEACIIAIONIIX
MapmpyT «y3en cetd R1 — y3en cetm R2 — y3enm cetm D» um metky ans
peructpauu coenuuenusa «L2». OgHOBpEMEHHO C 3TUM OH KOH(QUTYypHPYET
nepBbiii PMJI 4 y3na cetu R1 Ha noameny meTku notoka «L.1» Ha meTky «L.2» B
MOCTYMAIONNX W3 paanoddrpa MoTb30BATEIBCKAX MaKeTaX, ¢ Mepenaueii 3Tux
MaKEeTOB Yepe3 koMmyTarop 2 Ha BTopoi PMJI 4 y3na cetu R1.

Bropoit PM/[ 4 y3na cetn R2, npunss u3 paanosdupa ykazaHHBIH BHIIIE
CITy>keOHbIH makeT ¢ MeTKOM nmotoka «0», HanmpaBIsAeT ero Ha MapupyTuzarop 1
y3aa cetd R2, KOTOphIA 3aMEHSAET B HEM METKY JJIsl PETUCTPAllUU COSTUHCHUS
«L2» na metky «L.3» 1 HanpaBiseT ero Ha y3en cetu D uepes tperuit PM/] 4
y3na cetn R2, ogHoBpemenHo koHpurypupys Bropoit PM/] 4 y3na cetu R2 Ha
noaMeHy MeTku moToka «L2» Ha «L3» B mocrymaromux w3 pamroddupa
MOJIb30BATENIBCKUX MAKeTaX C MepeAauei 3TUX MAaKETOB Uepe3 KOMMYTATop 2 HA
tpetuit PM/I 4 y3na cetu R2.

Bropoit PM/J1 4 y3na cetu D, npunsaB u3 paanoddupa ykazaHHBINA BHIIIE
CITy>keOHbIH makeT ¢ MeTKOM nmotoka «0», HanmpaBIsAeT ero Ha MapupyTuzarop 1
y3na cetu D, koropeiii kondurypupyer Bropoir PMJl4 y3na cetu D Ha
nepeaavyy MoJib30BaTEIbCKUX TAKETOB ¢ MeTkoi mnotoka «L3» uepes
KOMMYTATOp 2 Ha KJIMEHTCKOE YCTPONCTBO 5 win 6, aapec KOTOPOro YKa3aH B

CITy’KEOHOM TIaKeTe.
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Mapmpytuzarop 1 y3na cetm D Hampasnser Ha mapimpytusarop 1 ysna
cet R2 cnykeOHBIM MakKeT, MOATBEPKAAIONTHN YCTAHOBIICHHE COSTUHEHUS C
MeTkoi «LL.3», monyuns KOTOpbIH, MapipyTu3arop 1 y3na cetu R2 HampasnseT
Ha MapuipyTtuzatop 1 y3ma cetm R1 cimyxeOHBIM TakeT, MOATBEPIKAAFOIIHM
YCTAHOBJICHHE COCIMHCHHUA C METKOW «L.2», mocie d9ero Mmojb30BaTeIbCKHE
MAKEThl OT y3JIa CETH S MOCTYNAKT HAa KIIMEHTCKOE YCTPOHCTBO 5 win 6 y3na
cetu D no HoBoMy MapiipyTy 0€3 y4acTusi MapiIpyTH3aTopos 1.

VY3en ceth S mpu 3TOM MPOJOJDKAET TMepeady MOJb30BATEIbCKUX
MaKeTOB, HE MPEANPUHWUMAs HUKAKUX JIEHCTBHM JUIsl BOCCTAHOBJICHHUS CBS3H.
AHAJIOTUYHBIM ~ 00pa30M  OCYILIECTBIISIETCA TEPEKIIOUCHUE HAa PE3CPBHbBIN
MapHipyT COCIUHCHUS, YCTAHOBJICHHOTO M0 HU3KOCKOPOCTHOMY KaHAJy CBS3H,
Mexky APM 3 pa3HbIX y3J10B CETH.

CeneKTOpHOE  COBEIIAHUE SIBJISETCA YAaCTHBIM  CIydaeM OOBIYHOTO
COCIMHCHUS, OPTraHW3yeMOTr0 IO HHU3KOCKOPOCTHOMY KaHAly CBS3W IS
nepeaym  MakeToB  TojocoBorl  cBszm  Mexay APM 3. Opranuzanus
CEJIEKTOPHOIO COBEILIAHUA OCYIIECTBIACTCS AQJAMUHUCTPATOPOM, B KaueCTBE
KOTOPOT'0 MOXET ObITh BoIOpaH onepaTtop APM 3 moboro y3na ceTwu.

AJIMUHUCTPATOP MOCIEA0BATEIbHO COBEPIIACT BBHI30B U YCTAHOBJICHUE
COCTMHCHUS ¢ KKIBIM U3 YIYACTHUKOB CEJICKTOPHOTO COBEIAHUS, KOTOPHIX OH
KeJaeT MOAKIIOUNTh, UCTONb3ysA multicast peskum («OT OAHOTO KO MHOTHUMY).
[Ipy »TOM TOCIE YCTAaHOBKM BCEX COCAWHEHWH, OT aAMHUHHUCTPATOpa
YCTaHOBJICHO OJHO multicast coeuHEHNE A0 BCEX YYACTHUKOB M OT KaXIOTO
YUYaCTHUKA YCTAHOBJIICHO OJHO OObIYHOE OOpaTHOE COCAMHEHUE [0
anmuauctparopa (¢wur.4). C menpto cokpamieHus oObema HWHOpMaIH,
MepeaBacMon M0 CETH, aJMHUHUCTPATOP TMOCHUIACT €AMHCTBEHHBIM SK3EMILISAP
MAKETOB TOJIOCOBOM CBA3M HA OOIIEM YUaCTKE MapIIpyTa.

Bce maketbl romnocoBoit c¢Bszu yuactHukoB A, B, C Hanpasnstotcs
aAMUHUCTpAaTOpy. Tak Kak yYaCTHHKA HE TOBOPAT  OJHOBPEMEHHO,

AJMHHHUCTPATOP HC IMOJYyYacT oonee OJHOTI'O I'OJIOCOBOT'O IIOTOKA OAHOBPCMCHHO.
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MapmpyTtuzarop 1 y3ma ceTd agMUHUCTPATOpa CEJICKTOPHOTO COBEIIAHMS
pacCchiJlaeT TONYYEHHBIC TIAKETHl TOJIOCOBOM CBA3HM BCEM yYAaCTHHUKAM.
AIMUHUCTPATOP MOKET OTKIIIOUMTHh YIACTHUKA, HATIPABHUB CITY>KCOHBIN TaKeT C
WHCTPYKITEH paspsiBa coeauHeHUs ¢ HUM. [lepexmouenne coenuHEHUs Ha
PE3EPBHBIN MApPIIPYT B PEKUME CEICKTOPHON CBA3W BHITIOJHACTCS aHAJIOTHYHO
MEPECTPOCHUIO MTYyTH MPH OPTaHU3ANMH OOBIYHOTO COCTMHCHHS.

OYHKIHUIO KOHTPOJIA CETU MOXET B3ATh Ha ceda APM 3 moboro ysna
cetu. JI14 KOHTPOJISI COCTOSHHA CETH HCIIONB3YIOTCS CIyKeOHBIE TAKETHl ¢
WHCTPYKITUSMHA OTJIAJKH, TTO3BOJISIONINE:

— TIOJIYYWTh OTBET OT MapmipyTusaropa 1 moboro ys3ma cetd U Takum
00pa3oM yOeauThCs B €ro padoTOCIOCOOHOCTH,

—  3aMpPOCHUTH CITUCOK UACHTH(HUKATOPOB COCEAHHX Y3JI0B CETH Yy JIIOO0TO
Mapuipytuzaropa 1 B ceTu;

— 3ampOCUTh COCTOSHHE HHU3KOCKOPOCTHOTO M BBICOKOCKOPOCTHOTO
KaHAJIOB CBSA3M Yy JIOOOTO MapmpyTu3aTopa | B ceTu;

— 3ampoCUTh  CIHCOK  OTKPHITHIX ~ COCIWHEGHWH y  JOOO0TO
Mapuipytuzaropa 1 B ceTu;

— OCYILIECTBUTH Iepe3arpysky Jwboro aapecoBanHoro PMJI 4 wu
OTOCJIaTh KOTHIO CITY>KeOHOTO TakeTa Ha MapimpyTtu3aTop 1 ysma cetu;

— OCYIIECTBUTH Tepe3arpy3Ky JoOoro mapmpyrtuzaropa l B cetH co
cOpOCOM BCEX MApPIIPYTHBIX TAOIMIL, HO O€3 3aKPBITHS COCAMHEHUM,

— OCYIIECTBUTH Tepe3arpysKy JII0Ooro mapripyTtusaropa 1 B ceTu co
cOPOCOM BCEX MAPIIPYTHBIX TAOJHIT A C 3aKPHITHEM COSIMHEHUH.

Takum o6pazom, cucTema ympapiieHus U Croco0 mepenadn nHhopMarmu
B pacHpeNeieHHOW CeTH MOOWIBHBIX W CTAIMOHAPHBIX PaJUOCTAHIIHMA
00eCceunBaroT:

— mioBbImIeHWE A(HPEKTUBHOCTH HCIMOJMB30BAHUS HU3KOCKOPOCTHOTO
KaHaJla CBA3M TIEPBOTO YPOBHSA 3a CUET COBMECTHOH TiEpeladd MO HEMY

CJ'Iy>K€6HI>IX MAaKETOB U MTAKETOB IOJIOCOBOM CBA3H,
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—  HAJSKHYIO JIOCTaBKY MAKETOB TOJIOCOBOM CBSI3HM M TMOJIb30BATEIBCKHAX
MakeToB JI0 ajpecara 3a CYeT ONEpPaTUBHOTO OOHAPYXCHHS pPa3phiBa
COCAMHCHUM W WX BOCCTAHOBJICHHSA IO PE3CPBHOMY MapHIpyTy 0O€3 ydacTus
MEHEKepa CeTH,

— YMCHBIIICHHE BPEMEHH JOCTaBKH CIY>XKCOHBIX ITAKETOB, ITAKETOB
rOJIOCOBOM CBA3M M TOJIb30BATEIIbCKUX MAKETOB aJIpecaTy 3a CUeT COKpPAIECHUS
B HUX 00BbeMa IepeiaBacMoit Ciryke0Ho# nHpopManmu;

— BO3MOXHOCTh  HApalluBaHHSA  MPOH3BOAUTCIBHOCTH  CHCTEMBI
MapHIPyTH3aIMA 0O€3 YCIIOXKHCHHSI apXHUTEKTYPhl M CHIDKESHHS HAJIC)KHOCTH
MapHIpyTH3aToOpa 3a CYeT YJOaJeHHWd W3 MapmpyTtusaropa (QyHKIWH
PETPAHCIIAIMNA TOJIH30BATEIIBCKAX TMAKETOB W TAKETOB TOJIOCOBOM CBS3U H

nepeaaur dTUX (PyHKIHH paguoMoieMaM Y3JTOBBIX CTAHITHH.
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OOPMVIIA U3OBPETEHUA

1. Cmoco6 mepenaun uHGOPMAIIANA B PACIPEACICHHON CETH MOOHIBHBIX
W CTallMOHAPHBIX PAAWOCTAHIIMN, MPH KOTOPOM OCYIIECTBIAIOT OOHOBJICHHE
3amyceit B MOJTHON TaONMIE MapIIPYTOB CETH B KAXKIAOM M3 Y3JIOB CETH IyTeM
oOMena wH(pOpPMANMEH O TOMOJOTHM CETH, COACPKaIeiCcss B CITyKeOHBIX
MaKeTax, BKIIOYAOIIMKA Iepemady uWHopMamme 1O KaHajaM  CBS3H,
COAEPKAIIEHCS B MOJIb30BATEIILCKUX MAKETax, OT Y3Ja-OTHPABUTENSA K Y3iy-
MOJy4YaTeNIl0, MNPWU HSTOM KaHaJbl CBS3W, BBIMOJHCHHBIC JBYXYPOBHEBBIMU,
MPOCTPAHCTBEHHO PA3ACIIAIOT MPH MOMOIIH MHOTOCEKTOPHOW CTPYKTYPHI Y3J10B
CEeTH, M CIy>XEOHBIE MaKeThl MepeAar0T MO HU3KOCKOPOCTHBIM KaHajaM CBA3H
MEPBOT0 YPOBHSA, XapaKTCPUIYIOIMIMUMCS NEPBON METPUKOM, a OJIb30BATEIbCKHUE
MAKEThl TMEPEJAOT MO BBICOKOCKOPOCTHBIM KaHajaM CBSI3M BTOPOIO YPOBHS,
XAPAKTEPU3YIOIMMCS BTOPOA METPUKOW, OTJIMYAKINMIICH TeM, 4YTO0 IO
HHU3KOCKOPOCTHBIM KaHaJaM CBS3W MEPBOTO YPOBHS TAKKE TMEPEAAIOT MAKETHI
TOJIOCOBOM CBSA3H, MOCTYMAIOIINE OT aBTOMATU3UPOBAHHBIX Pab0UYUX MECT, a IIPH
MOMOIIA MapuUIpyTH3aTopa MpeaBapuTeIbHO BBHIOMPAIOT, C HCMHOJIb30BAHHUEM
METPUK, MApPIIPYThl JJIsi YCTAHOBJICHUS COCAMHCHUA MEXKAY KIUCHTCKAMU
YCTPONCTBAMHM WJIM MEXKY aBTOMATH3UPOBAHHBIMH PaOOUYNMHU MECTaMH Pa3HbIX
y3J0B CETH W3 IOJHOW TaOauIbl MapmIpyToB W (OPMHUPYIOT padodyio
MapHIPYTHYIO TabJIUITy, COAEPIKAITYIO0 MAPIIPYThI, KOTOPhIE (haKTHIESCKA MOTYT
OBITh MCIIOJIB30BAHBl MapIIPYTH3ATOPOM JJIsI YCTAHOBJICHHUS COCAWHEHUN, H
MEPUOTNICCKA PACCHUTAIOT HHGPOPMAIAIO 00 €€ M3MEHECHHSIX COCETHUM Y3JIaM
CETH, OCYLIECTBIIAIOT BHIOOP MaplIpyTa M YCTAHABJIMBAIOT OJHOHAIMPABICHHOE
WJIA JIByHANPABJICHHOE COCAMHCHUE MEXIY KIIMEHTCKUMHM YCTPOHUCTBAMH WU
MEXAY  aBTOMAaTHM3MPOBAaHHBIMM  PabOUYMMHU  MECTaMH Ui [epeaadu
MOJB30BATEIIBCKUX MAKETOB W IMAKETOB TOJIOCOBOW CBA3M, OCYIIECTBIIAIOT
KOHTPOJIb HAJIMUHWS CBS3W B YCTAHOBJICHHOM COCIMHCHUH M, B CJIy4ae €€ MOTEPH,
MEPECTPAUBAIOT COCIMHEHUE TOJIBKO HA YUACTKE MYyTH OT OJIMKANILIETO Y3714 CETH,
HMMEIOIIETO CBA3b C Y3JIIOM-OTIPABUATEIIEM MAKETOB, 10 Y3J1a-NIOJIy4YaTelis MaKEeTOB,
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UCTONb3YyA PE3EPBHBIE MapIIPyThl M3 pabodyeld MapUIpyTHON TaOJIHIIbL;
OCYLIECTBJISIFOT Pa3pblB  YCTAHOBJICHHOTO COEAMHEHUA JMOO TO 3arpocy
KJIMEHTCKOT'0 YCTPOWCTBA WJIM aBTOMATU3UPOBAHHOTO padouero MecTa, Indo npu
OOHAPYXEHWHW HEAKTUBHOTO COCJIUHECHUSA, a MpH MOMOIIM PaJTUOMOJEMOB
AHATM3UPYIOT 3arOJIOBKH BCEX TMAKETOB, MPHHATHIX M3 paguod3dupa, MpPU STOM
CIy>keOHbIE€ TMAKEThl HAMPABJAKOT HA MapUIPYTHU3aTOpP, a MOJIb30BATEIbCKUE
MAaKeThl W TMAKEeThl TOJOCOBOM  CBSI3M  HAMNPABJISIIOT HA  YKA3aHHOE
MapUIPYTU3aTOPOM NPU YCTAHOBKE COCTUHECHUS KIMEHTCKOE YCTPONCTBO WIIH
ABTOMATU3UPOBAHHOE pabouee MeCTO, WM HA IPYTroi paiuOMOJIEM TOTO KE y3J1a
CETH ISl PETPAHCIISIIIUY.

2. Cnoco6 mo m. 1, omIMYarOIIMICA TEM, YTO MPU YCTAHOBJICHUH
COCAMHEHUA  MEXKIYy  KIUCHTCKUMM  YCTPOMCTBAMM WM MEXAY
ABTOMATU3UPOBAHHBIMU PAabOYMMK MECTAMH KaXKJIOMY COEIMHEHUIO B KaHAJIC
CBA3U MEXAY ABYMS Y3JIaMU CETH TO BbHIOPAHHOMY MAapUIPYTYy MPHUCBAUBAIOT
VHUKQJIBHYIO METKY U UCTIOJIB3YIOT €€ B 3ar0JIOBKE MOJIb30BATEILCKUX MAKETOB U
MaKETOB TOJIOCOBOW CBS3H TS MACHTA(DHKAIIN COCTHHCHHS.

3. Cucrema ynpaBjieHUs PACOpPEACICHHON CEThIO MOOWIBHBIX U
CTAllMOHAPHBIX PAAMOCTAHIINHN, KaXas U3 KOTOPBIX MPEACTaBiseT coO0H y3en
CETH, COJACPJKAIlUA HE MEHEE OJHOr0 PAaJUOMOJEMA U ABTOMATH3UPOBAHHOE
pabouee MECTO, OTJIMYAUIASICS TEM, YTO KK/l Y3€1 CETH JOMOJHUTENBHO
BKJIFOUaeT KOMMYyTaTop Ha 0asze Ethernet, oObeauHsIONMI B JOKAIBHYIO CETh
pPaguoOMOAEMbl, aBTOMATU3UPOBAHHOE pabouee MECTO W MapIIPyTU3ATOp,
OCYIIECTBIIAIOIINMN MPUEM B 00pabOTKY CIIyKEOHBIX MAKETOB, MOCTYMAIOIIUX OT
APYTHX PAAWOCTAHIIMKA CETH, BHIMOJHAIOMMNA  (PYHKIIMH  TOIAEPKAHUAS
OTHOILIEHUH C COCEAHUMHU PAAUOCTAHIUSAMM 34 CUET PEryJsipHON PaCChUIKH
CIIY>KEOHbIX TAKETOB YBEIOMJICHHS, OCYIIECTBIISIIOIIUA TNEPUOAUUECKYIO
PACChITIKY CIIY)XKEOHBIX TMAKETOB C MApIIPYTHON wWH(GOPMANHEH COCETHUM
PaMOCTAHIIMAM, BBIMIOJIHAIOMIMK BBHIOOp MapilipyTa U YCTAaHOBKY COEIUHCHHS

MCXKAY  ABTOMATU3HUPOBAHHBIMH pa60qI/IMI/I MCCTaMHU  IIYTICM  IICPpCAaun



CITY>KE€OHBIX MAKETOB YNPABJICHUSA COCANHEHUAMU, OCYIICCTBIIAIONINN KOHTPOJIb
HAJW4usl CBSI3U W, TPU HEOOXOAUMOCTH, BOCCTAHOBJIEHUE COCIUHEHUS C
HCIIOJIb30BAHUEM PE3EPBHBIX MAapUIPYTOB MEXAY aBTOMATU3UPOBAHHBIMU
pabounMM MEeCTaMU, OCYIIECTRIISIONINKA Pa3pbIB YCTAHOBJICHHOTO COETMHECHHUS 110
3ampocy aBTOMATU3MPOBAHHOIO pabouero Mecra, a Takke B Cliydae
NPEKPALLIEHAS TIepeaayd IAKEeTOB TOJIOCOBOW CBA3HM B YCTAHOBJICHHOM
COCAMHEHUH WIM TIPU HEUCIPABHOCTAX PAAMOMOJIEMOB, O00ECIECUMBAOIINX
(hopMuEpoBaHUE HU3KOCKOPOCTHOTO KaHAJA CBA3H MIEPBOTO YPOBHS, IS IEPEAUH
CIY>KEOHbIX TMAKETOB M MAKETOB TOJIOCOBOM CBA3M, M BBIMOJHEHHBIX C
BO3MOKHOCTBIO MPHUEMA CITYKEOHBIX MAKETOB YIPABJICHUA OT MapIIPyTU3aTOPA,
HAJICJICHABIX CTIOCOOHOCTHIO TIEPEHANPABNIATh TPHUHATHIE W3  panuoddupa
CITy>K€OHbIE MAKEThl HA MAPLIPYTHU3ATOP, a AKETHI TOJIOCOBOM CBA3U — HA JIPYTHE
PaaMOMOAEMbI TOTO € y3J1a CETH WA HA aBTOMAaTU3UPOBAHHOE paboyee MECTO
yepe3 kommyTtarop Ha 0Oa3e Ethernet; aBTomarm3mpoBanHOoe paboduee MecTo
BBIIIOJIHEHO  MOAJECPI)KUBAIOIIMM  IIPOTOKOJ MapLIpyTU3aTOpa, IIPU  ITOM
koMMmyTarop Ha 0a3e Ethernet nBycTopoHHE CBsI3aH ¢ KaXKIBIM PagdOMOJACMOM,
MapUIPYTU3aTOPOM W aBTOMATU3UPOBAHHBIM PA0OUUM MECTOM.

4. Cucrema mo 1. 3, OoTIMYArOMasca TeMm, 4To oOMeH wHdopmarmeit
MEXKAY MapIIPYTH3aTOPOM M KKABIM W3 PagHOMOJIEMOB OCYIIECTBIAETCA II0
uHTepdeiicy, TEPEeHOCANEMY HWHCTPYKIIMH YMPABICHUA PagAOMOJCMOM H
uHTepdeiicy mepenadu moab30BaTENbCKAX JAHHBIX, 00MEH HH(POPMAITHECH MEXTY
MapUIPYTU3aTOPOM U aBTOMATU3UPOBAHHBIM PA0OUKMM MECTOM OCYILECTBIISAETCA
o uHTEpPECy, MepeHoCAIEeMY HHCTPYKIIMH YIIPABJICHUS MaPIIPYTH3aTOPOM H
uHTepdEiicy mepeaadun moab30BaTeIbCKUX TAHHBIX.

5. Cucrema o m. 3 ®w 1. 4, OTIHYAIOIIAACSA TEM, YTO MAOIMOJIHHUTECIHLHO
BKJIIOYAET KIIMEHTCKUE YCTPOWCTBA, MO ICPIKUBAIOLIIIE MIPOTOKOJI
MapLIpPyTHU3aTOpPa, COCAUHEHHBIE IBYCTOPOHHEW CBA3BIO C KOMMYTaTOPOM Ha
6a3e Ethernet, u KIMEHTCKHME YCTPOWCTBA, HE MOAACPKUBAIOIINE TPOTOKOI

MapHipyTH3aTopa, COCAWHEHHBIE C KoMmyTaropom Ha ©6a3e Ethernet



JBYCTOPOHHEN  CBA3BIO  4Y€pPE3  YCTPOMCTBO-LIJIO3,  BBIMIOJHEHHOE €
BO3MOXKHOCTBIO TPAHCJIALUA HEMOIJIEPKUBAEMOTO MPOTOKOJIA B
MOAACPKUBAEMBIA W TO3BOJIAIOIIEE AAPECOBATh MOJKIIOUCHHBIE KIMEHTCKHE
YCTPOMCTBA PaMOMOJIEMaM W MapUIPyTHU3aTOPY, OCYIIECTBIAIOIIEMY BBHIOOP
MapuIpyTa ¥ YCTAHOBKY COCJIMHCHUS MEXIY KIWCHTCKUMH YCTPOMCTBAMH,
OCYILIECTBJISIFOIIEMY KOHTPOJIb HAJIW4us CBA3W M, 0OPU HEOOXOIUMOCTH,
BOCCTAHOBJICHHE COCJAUHEHUA C UCIOJIb30BAHUEM PE3CPBHBIX MAapIIPYTOB,
OCYLIECTBIISIFOIIEMY  Pa3pblB  YCTAHOBJIEHHOTO COCJIMHECHUS MO  3ampocy
KJIIMCHTCKOTO YCTPOWCTBA, a TAKXKe B Ciyyae TMpPEKpalleHua Mepeaaun
MOJIb30BATEJIbCKAX MMAKETOB B  YCTAHOBJICHHOM COCAMHCHUW WU TpH
HEUCTPABHOCTAX PaauoOMOIEMOB, 00ecneunBaroIINX dhopmupoBanue
BBICOKOCKOPOCTHOI'O ~ KaHajla CBSI3M BTOPOr0  ypOBHA Ui TNEpeaadyu
MOJIb30BATEJIbCKAX MAKETOB, W HAJEICHHBIX CHOCOOHOCTHIO MEPEHANPABJIATH
MPUHATHIC W3 paano3(pupa moaIb30BaTEILCKUE TTAKETHl HA IPYTHE PATHOMOIEMBbI
WM Ha KJIMEHTCKHE YCTPOMCTBA TOTO XK€ y3Jia CETH Uepe3 KOMMYTATop Ha 0ase
Ethernet.

6. Cucrema mo 1. 5, oTnuyaromasca Tem, 4To oOMeH uHdopmarmeit
MEKJy MAapIIPyTHU3aTOPOM M KIHUCHTCKUMH YCTPOMCTBAMM, a TaKKE MEKITY
MapHIpyTH3aTOPOM M YCTPOWCTBOM-ITUTIO30M OCYITIECTBIISETCS TI0 UHTEPQEHCY
nepeaym noJib30BaTeIbCKUX JAHHBIX.

7. Cuctema 1o m. 3 u 1. 4, OTAMYAIONIAACA TEM, YTO MapIIPyTH3ATOP
BBIMIOJIHEH C BO3MOXXHOCTBIO YCTAHOBKM COEAMHEHHA MO HU3KOCKOPOCTHOMY
KaHaJly  CBSI3W  TEPBOrO  YPOBHS  OJHOBPEMEHHO C  HECKOJbKUMH
ABTOMATU3UPOBAHHBIMUA PA0OUMMHU MECTAMM JiJIi OPTraHU3alMUA CEJIEKTOPHOIO

COBCIIaHUS ONEPATOPOB PATUOCTAHIIHM.



Cucrema ynpasiieHus B crioco6 mnepenaun nHpopMaiu
B PacIpeIeICHHOW CEeTH MOOMIBHBIX M CTAIIMOHAPHBIX PAAMOCTAHITAN
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Cucrema ynpasiieHus B crioco6 mnepenaun nHpopMaiu
B PacIpeIeICHHOW CEeTH MOOMIBHBIX M CTAIIMOHAPHBIX PAAMOCTAHITAN
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Cucrtema ynpasi

eHus U criocod mepeaaun nHdopmam

B PacCpeECHHON CeTH MOOUIIBHBIX U CTAIMOHAPHBIX PAAUOCTAHIIUN

y3en ceTu
peTpaHcnaTop

appec:

R2

fNepewin

PMO

Tpetuit
PMO

Bropo#n
PMAa
Bropoit Bropo# Bropo#
PMI PMIO PMI
Mepsbin MepBbin Tperuin Mepebi
PMAa PMAa PMA PME
y3en cetu y3en cetu y3en cetn
oTnpasuTensk peTpaHcnATopR nony4varerns
agpec: S agpec: R1 agpec: D
a
y3en cetu
peTpaHcnaTop
appec: R2
MepBbik Tpetun
PMA PMA
Bropo#
PMA
A
Bropo# Bropo# Bropoi
PMI PNMI PMA
MNepBbii MNepsoim Tpetui MepBobiit
PMA PMI PMA PMA
y3en ceTH y3en cetu y3en cetu
oTnpaBuTenb peTpaHcnaTop nonyyareno
appec: S appec: R1 agpec: D

Dur

.3



Cucrema ynpasiieHus B crioco6 mnepenaun nHpopMaiu
B PacIpeIeICHHOW CEeTH MOOMIBHBIX M CTAIIMOHAPHBIX PAAMOCTAHITAN
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