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OCHOBHbIE MAPAMETPbI

HapeXXHoCTb ceaHCcoB fOCTUraeTcA
6naropaps noaaepKKe HenpepbIBHOI
nepegauu n obecneyeHuio 6ecnepe-
60NHOCTIN YCTAHOBNEHHbIX aGOHEHTCKIX
ceaHcoB B c/lyyae c60s npoueccopa
MapLpyTUsaLmmn

OTKa3soycToilumBas NnporpaMmmHas ap-
XUTEKTYypa MMeeT B OCHOBE MOAY/IbHYI0
KOHCTPYKLUI0, 06ecneumnBaloLLyio cTa-
6UNbHOCTD 1 3aLLMTY OT aBapuiiHbIX c60-
€B 1 oWN6OoK NPOTOKONOB

KoHCTpyKLMA onepaTopcKoro Knacca
pa3paboTaHa B COOTBETCTBMMU C OnepaTop-
CKNMM CTAaHJAPTaMU I NPUMEHSAETCA B
onepaTopcKMX CETAX N0 BCEMY MUPY

M6kasa nnatpopma mapipyTmsaummn
C UCKAIOUYNTENbHBIMUA BO3MOXKHOCTAMU
macwtTabupoBaHus aGOHEHTOB:

- opHOBpeMeHHasn noaaepxka 24 000
AKTUBHbIX MY/bTUCEPBUCHbIX aGOHEHTOB
u cBbiwwe 3 000 VPN-KOHTEKCTOB; noa-
AepkkKa 8 000 L2TP-tyHHenenn n 24 000
a6boHeHTcKux PPP- nnn IP-DHCP-ceaHcoB

- noaaep»ka cabiwwe 3 000 KOHTEKCTOB,
cBbiwe 1 000 BGP-3nemeHTOB 1 60nee uem
2,5 munnuoHa BGP-mapupyTos

Bbicokonpou3sBoguTenbHas NporpaMmmm-
pyemas nepecbuika NakeToB OCHOBaHa
Ha TexHoNornm o6paboTKM NakeTos
ASIC (PPA), paspaboTaHHOI1 KOMNaHuel
Redback

PacnpoctpaHeHHbI nHTepdelic KoMmaHA-
HOIl CTPOKM ynpolyaeT npefocTaBieHne
yCnyr v COKpalyaeT Bpemsl BbiBoga Ha
PbIHOK HOBbBIX yCNyr

MynbTncepBrCHBIN NOrpaHnyHbI MapLipyTratop (MSER) SmartEdge 400 aBnaeTca yHMBepCanb-
HOW NNaTPopPMON Co crneLmanbHON apXMTEKTYPOI, ONTUMU3NPOBAHHON ANA NPefoCTaBIeHNa MynbTU-
CEePBVICHbIX YCNYT, TaKNX Kak Nepeaaya BUAEO, rofioca, AaHHbIX Y UHTEPAKTVBHOIO MySbTUME[NIAHOTO
KOHTeHTa. YcTpoiictBa MSER SmartEdge noctpoeHbl Ha 0cHOBe MPOrpaMMmpyeMbiX MHTErpasibHbIX CXem
ASIC Redback 1 noazep»uBatoT ecATKM TbiCAY MONb30BaTeNel 1 CeaHCoB, 0becrneunBas 3HauUTeNIbHyo
dusmnyeckyto 1 nornyeckyio mactabrpyemoctb. MSER SmartEdge 400 o6nagaet nponyckHoO cnoco6-
HOCTbto 80 [6KT/C C yCTOMYMBOI NMPON3BOAUTENBHOCTbIO 06PabOTKIN NakeToB, paBHoO 84 Mn/c. B nHHO-
BaLIMOHHOW NaKeTHOW ceTyaTo apxXnUTeKType He UCMOJb3yeTcA LeHTpaslbHasa MHOroBXo/j0Bas cuctema
KOMMYTaLmMu, obL1e MoAyv COeANHEHNI UM aKTUBHbIE KOMMOHEHTbI 06beNHUTENbHON NnaTbl. Mo
3TON NPUYMHE He CYLLECTBYET HN OfHOWN KPUTUYECKON TOUKM.

Yctpowictso MSER SmartEdge 400 o6ecneyurBaeT WMPOKNIA CMEKTP MHTEPHENCOB, BKNtOYas
Ethernet, ATM, nepepauy naketos no SONET (PoS) 1 kaHanbHble nogkoueHus. Bce mogynu untepoen-
coB MSER SmartEdge nogaepxm1BatoT ropauyio 3amMmeHy 1 06/1aatoT BbICOKO OTKa30yCTONUMBOCTbIO
C MOJTHBIM Pe3epBMPOBaHNEM CEAHCOB 1 COCTOAHMI B clyyae c6oA 1nm 3ameHsbl. Yctponctea MSER
SmartEdge no3BonAT pa3BepHyTb Ntoboe NokosieHne NHTepdencHoro moayna B 1I060M OTCEKe LWaccn
C 06paTHON COBMECTUMOCTbI0. Takas 6ecKoMNpPOMMCcCHasA GYHKLMOHaNbHasa COBMECTUMOCTb obecrne-
ymBaeT becripeLieieHTHbIE BO3MOXHOCTU MOAEePHU3aLMm 060py0BaHNA 1 3aLLUTY AONTOCPOYHbIX
VHBECTULINIA.

MOrPAHNYHbI MAPLLPYTU3ATOP
C NOJIHOLUEHHbBIMU MYJ1IbTUCEPBUCHBIMW BO3MOXHOCTAMU

CeMeNCcTBO MySIbTUCEPBUCHbIX MOrPAHNYHbIX MapLIpyTM3aTopoB SmartEdge o6beanHaeT Tpu
Habopa GyHKLUWI B efuHyto Nnatdopmy. B uncno stmx GyHKLMIA BXOAUT NOrpaHnyHan MapLpyTr3aLus,
arperauus Ethernet-tpaduka n ynpasneHue aboHeHTamu. Yctponctsa MSER SmartEdge obnagaiot
60MbLIMMY TEXHUYECKMU BO3MOXKHOCTAMY U CMELMaibHO MOArOTOB/IEHbI K BbINOMHEHWNIO KOHKPETHOM
DYHKLMOHANbHOW PONN B MyJbTUCEPBUCHON ceTr. OHM MOTYT 6bITb pa3BepHYTbI ANA OCYLLECTBIEHUA
camocCToATeNIbHbIX QYHKLUIA, TaKMX Kak NOrpaHnyHas MapLipyTM3aumna uiv ynpasneHne aboHeHTamu,
WK B COCTaBe 06beAnHEHHON MHOTOGYHKLMOHaNbHON NNaT$popMmbl.

NOrPAHMYHAA U CEPBUCHAA MAPLLPYTU3ALNA

Yctpoiictea MSER SmartEdge npefoctaBnaioT NonHoLeHHyto 6a3y IP-mapLupyTr3aumm, Heobxo-
OMMYI0 iNA Pa3BUTUA MYNIbTUCEPBUCHBIX LUMPOKONONOCHbBIX ycnyr. Yctporictea MSER SmartEdge nog-
[lepXKMBatoT WMPOKMI Anana3oH BHYTPEHHWX 1 BHELLHVX MPOTOKOJIOB LLTI030BOI MapLUpyTU3aLmm ¢
cambIMU nocneAHUMU GYHKLMOHaNbHbIMU paclumperuamm IPv4, IPv6, ycnyr BUPTYanbHbIX YaCTHbIX ce-
Ten (VPLS, H-VPLS) 1 MHOronpoTOKONbHOM KOMMYyTaLMu Ha OCHoBe npu3sHakos (MPLS). Mpwn 3Tom npo-
N3BOAWTENbHOCTb OCTAETCA MPOrHO3MPYeMOWi U YCTOMYMBOI. B Uncno noanepxmsaeMbix NPOTOKONOB
MapLUPyTU3aLMm1 BXOAAT NOTPaHNYHbIN LW30BbIN MpoTokon (BGP), npotokon obmeHa fiaHHbIMU MEXAY
NPOMeXyTOUHbIMU cncTemamu (IS-IS), cTaTnyeckne mapLupyTbl C AMHAMUYECKON NPOBEPKOWA, MPOTOKON
npepnoyTeHns Kpatyaiiwero nyTtn (OSPF), RIP n ctatuyeckas mappytusauyua. ObecneunBaeTca nog-
flepXKa BblCOKOMPOV3BOAUTENBbHOW IPYNMOBON nepefayn, BKoUaa MHOroafapecHyio MapLupyTusawmo
6e3 yyeta npotokona (PIM), npotokon ynpaeneHua rpynnamu MHtepHeta (IGMP) n MHoroagpecHyio
MapLupyTu3aumio. lNnatdpopma SmartEdge ofrHakoBO NOAXOAUT ANA pa3BepPTbiBaHUA B OAHOPAHIOBbIX
cncTemax, crcteMax neprdepuinHon KOHLEHTPALMN 1 cUcTeMax CePBUCHON MapLLpyTU3aLum.

ATPETALINA ETHERNET-TPAOUKA

MynbTucepBrCHbIE MOrPaHNYHbIE MapLIpyTM3aTopbl SmartEdge npegocTtaBnsioT Ethernet-nHtep-
delicbl ana ectecTBeHHol arperauum Ethernet-ycnyr Ha rpaHuue cetu. Yctpoictaa MSER SmartEdge
nopAepK1BatoT Becb crnekTp Ethernet-kommyTauuy n npoToKosbl MaclTabupoBaHus, Takme Kak Q-n-Q,
VPLS 1 H-VPLS. PacwmpeHHas cuctema ynpasneHnsa TpaduKom C nepapxmuieckoin cnyxoboi Kayectsa
obnyxwusaHus (H-QoS) n ynpasneHne aboHeHTaMM € TMOKUM HasHaueHeM MeXaH3MOB YNpaBieHns
NO3BOMIAIOT ONPefeNATb MPUOPUTETbI U YCIYT Al KaXXA0oro aboHeHTa. YcTpoictea MSERM SmartEdge
MOTYT 6bITb MOAKIOYEHbI HEMOCPEACTBEHHO K YPOBHIO fOCTYMa ceTu, TakoMy Kak DSLAM, uto ycTpaHsaet
V3MMLLHME CeTeBblE YPOBHY 1 ynpoluaeT ceTb. Kpome Toro, MSER SmartEdge 400 no3BonseT BbINOMHATb
NAAaBHYI0 MUMPALMIO N3 KOHLIEHTPUPYIOLLNX CeTeN aCMHXPOHHOIO pexnmMa nepefayun gaHHbix (ATM)
B ycnyru Ethernet 3a cuet obecneyeHns COBMECTHOTO CYLLIECTBOBAHMWA BO3MOXXHOCTEl NOAKOYEHA
ATM n Ethernet 1 nopaepKu HenocpeACTBEHHOTO COBMECTHOTO UCMOMb30BaHWsA YCyr B OLHOM G10Ke.



YMPABJIEHUE ABOHEHTAMMU (B-RAS)

Yctpoiicteo MSER SmartEdge 400 npumeHsieT NONUTNKM KoHOU-
rypuUpoBaHNA 1 yrnpasieHUA Nosib30BaTeNAMU K OTAENbHbIM MOTOKaM
[aHHBIX Ha MePCOHaNbHOW OCHOBE A/ KaXXA0ro aboHeHTa, fjaxke ecnn
OCyLLeCTBNAETCA Nepefaya AaHHbIX TbicAY aBOHEHTOB Yepes oauH dpusu-
Yeckuni ceTeBoii NopT. [lobaBneHme 3Toro ypoBHs yrnpasfieHnsa KO BCemy
ceTeBOMY TpaduKy npespallaeT GyHKLUMIO ynpaBieHns aboHeHTaMu
B BUPTYanbHYlo ceTeByio GyHKLMIO. Takum 06pa3om, ceTb akTUBHO
yyacTByeT B MpefoCTaBAeHNM MPUNOXKEHUI 1 ycnyr. Yctponctso MSER
SmartEdge 400 nogpepxmBaeT fo 24 000 abOHEHTOB U BKJIIOYaeT BCe
cnoco6bl aboHeHTCKol MHKancynauum ansa DHCP unu knueHTtoB IP-gocTy-
na, B Tom uncne PPP B cetax Ethernet (PPPoE). Kpome Toro, ycTpoiictea
MSER SmartEdge nogaepxuBatoT cpefbl 6ecKNNeHTHbIX IP-aboHeH-

T0B (CLIPS), He Tpebys umeH nonb3osatenei PPPoE ans cpegbl DHCP.

3TO No3BONAET NOCTaBLYMKaM YCAIyT yiyylliaTb CPefCTBa YAepKaHUA
abOHEHTOB 1 yBeNUUMBATb CPeAHNI Joxoa Ha aboHeHTa (ARPU) nocpepac-
TBOM BHEAPEHWA AONOMHUTENbHbIX YCAYT.

APXUTEKTYPA CUCTEMbI SMARTEDGE 400

YctporictBo MSER SmartEdge 400 cnpoeKTUPOBaHO MOMHOCTBIO «C HY-
NA» C yYeToM pa3BepTbiBaHUA B Hanbonee TpeboBaTeNibHbIX CETEBbIX CPeAaXx.
KomnaHus Redback Bnoxuna 3HaunTenbHblii 06beM MHBECTULUIA B CO3LaHMe
BbICOKOHaZEXHOW annapaTHO YacTy U NPOrpamMMHOro obecreyeHuns ana
ycTpoiictBa MSER SmartEdge 400. Mpu ero pa3paboTke 6binn yuTeHbl Takne
aCneKTbl, Kak YCTONUYMBOCTb Paboumx PeXXMMOB, MacLLITabypyeMocCTb, Npo-
rpPaMMMpPYeMOCTb 11 BbICOKas MPOU3BOANTENBHOCTb. MPOLEHT HaAeXHOCTN
ycTpoWicTBa coctaBnaeT 99,999 %, a prsmyeckasn n normyeckas maclTabm-
PyemMoCTb MO3BOJAET 06C/YKMBATb ThICAUN CEaHCOB. [MOKOCTW yCTPOCTBa
[OCTAaTOYHO [J1A NMPOBEAEHNA MOLEPHU3ALMM C LieNblo BHeLPEeHUA HOBbIX
ycnyr. [py 3ToM nepecbiika NakeToB NPOVCXOAMNT C TOV CKOPOCTbIO, Ha KO-
TOpoW paboTaeT ocTanbHan MMHKA, faXKe €CSIN BKIKOUYEHbI pacLUMPEHHble
dyHKUMK. Bce o6Luie anemeHTbl 060pyA0BaHNA U IMHENHbIE KapTbl Noaae-
PXKMBAIOT FOPAUYIO 3aMeHY, @ OCHOBHbIE KOMMOHEHTbI, TaKMe Kak npoLeccop
MapLUpyTH3aLum, BOMYCKaloT 06CyKMBaHMe 3a CYET UCMONb30BaHUA pesep-
BHO KOHUrypauuw. MNepefoBoe nporpammHoe obecrneyeHmne BbiNonHAeT
ObICTPbIN NEPEXOA Ha Pe3ePBHbIN MPOLIECCOP MapLIPYTU3aLnK B Clyyae
oTKa3a. [pn 3ToM He NpepbIBaeTCA Nepechiika NakeToB 1 He HapyLUaloTcA
nporpamMmHble 06HOB/IEHWA, BbIMOIHEHHbIE 63 OTKNoYeHNA 060pyAoBa-
HYIA. B NakeTHOM KOMMYTaLMOHHOM AYENCTON CTPYKTYPe UCTONb3YIOTCA Bbl-
COKOMPOW3BOANTENbHbIE MHTerpanbHble cxembl ASIC, pazpaboTaHHble KOM-
naHven Redback, a cama cTpyKTypa pacnpefeneHa Ha Kaxxayto IMHeNnHyo
KapTy, B pe3ysibTaTe Yero HeT Hi OfHOW KpUTUYeCKoM Touku. [ina GyHKumi
BBO/a-BblIBOAA C KECTKUM BPEMEHHbIM PEXVMOM, TaKMX Kak KOHTpOsb cboeB
1 NPOV3BOANTENBHOCTM U CUTHASbl OMOBELLEHUSA, CYLLECTBYET BblA€NEeHHbI
npoueccop. JINHAN NTaHWA 1 06PaTHBIE INHMN MOAXOAAT MO Pa3HbIM MapLU-
pyTam B 06beANHUTENBHON NaTe K KaxAomy oTceky waccu. opm-pakTtop
MapLpyTr3aTopa SmartEdge 400 coctanset 5 RU. Mpwv 3ToM ycTpoincTso
3aK/loyaeT B cebe 3HaunTesbHble GYHKLIMOHAIbHbIE BO3MOXHOCTY C AYeNC-
TOW CTPYKTYPOI1 NepechbIiK1 NAaKeTOB, YTO 0becneunBaeT yCToNUMBYO NPo-
MYCKHYI0 CMOCO6HOCTb B 06beme 80 [61T/c. B Wwaccu nmeeTtcs 6 0TCeKoB, Ba
13 KOTOPbIX UCMOMb3YIOTCA NPOLIECCOpaMm MapLUIpyTV3aLnK, @ YeTblpe —nu-
HelHbIMM KapTaMu. BbicoKas MIOTHOCTb MOPTOB MO3BOMAET orepaTopam
MaKCcMMasnbHO 3¢ deKTVBHO UCMONb30BaTh CTOEYHOE NMPOCTPAHCTBO 1 IKO-
HOMUTb 3Heprito. O6a 3TUX GpaKkTopa 3HAUMTENbHO CHUXKAIOT SKCTITyaTaLMoH-
Hble pacxofpl.

MOAYNbHAA NPOrPAMMHAA APXUTEKTYPA
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MOJAYNIbHAA MPOTPAMMHAA APXUTEKTYPA

YctpoictBo MSER Redback SmartEdge 400 cnpoekTripoBaHo nosHo-
CTbIO «C HyNA», @ 3a OCHOBY B3AiTa MOAY/IbHaA MPOrpaMMHas apxX1TeKTypa.
Hanpumep, Kax bl npoLiecc NPOTOKOIa MapLipyT13aLun, Takom Kak
BGP, OSPF, RSVP, LDP, BbinonHAeTCA He3aBUCUMO 1 UCMOSb3yeT OTae-
NbHble pecypcbl. Ecnv npn 06b14HOM pexnme paboTbl B KPYMHbIX onepa-
TOPCKMX CETAX BO3HNKAET HEeCTabUNbHOCTb OJHOIO 13 NPOLECCOB, CKa-
»eMm, BGP, 3To HUKaK He OTpaXkaeTcA Ha BbIMOSHEHNW APYTUX MPOLIeCCOB.
KoppeKuuns olmnboK B OTHOLIEHUN JaHHOWN HECTaOUIIbHOCTY MOXET ObITb
npvimeHeHa K BGP-npoueccy (no npuyviHe MOAybHOIo XxapakTepa npo-
rpaMmmMHoro obecrneyeHys), n faHHbIN NPOLIECC MOXKET ObiTb NepesanyLuyeH
6e3 BNUAHWA Ha Apyrue npoLeccbl 1 6e3 nepesarpysKn BCero ycTponcTaa
MSER. CyuiecTBytoLyme cerogHa NoKoneHua nnatGopm MapLupyTmauum,
pa3paboTaHHble C NPYMEHeHMEM KPYMHON MOHOMUTHOW NPOrpamMmMHON
APXUTEKTYPbI, He MO3BONAIOT NPEBPATUTL Takoe 060pyaoBaHMe B NaT-
dopmy ornepaTopcKoro Knacca 1 no3Tomy Bbi3blBatoT COO BCEN CUCTEMBI
npv BO3HUKHOBEHWW HECTabUIbHOCTY B I06OM CUCTEMHOW NpoLiecce.
370 6bINIO0 OCHOBHOW NPOGNEMOII CYLLECTBYIOLUX CETEBbIX TOMOMOMN,
KOTOpas npuiBena K He06X0AMMOCTN UCMONb30BaHNA Y3/10B C ABYMA Map-
LIPYTM3aTOpPamMu B KaxOW KIloUueBOI ToUKe CeTU.

B yctpoictee MSER SmartEdge 400 ncnonb3yeTcsi BbICOKOMPOU3BO-
OUTeNbHaA AYencTasn CTPYKTYpa Nepecbiiki NakeToB, B KOTOPOW Y Kax-
[0 KapTbl YCTaHOBNEHbI B3aUMHbIe COeJMHEHNA CO BCEMI OCTaNbHbIMU
KapTamu. KoMMyTaLMOHHan eMKOCTb AYeNCTON CTPYKTYpPbl NEPeChIK/
nakeTtoB coctaBnaeT 80 [6UT/c. ITa CTPYKTypa NOCTPOEHa C MCMONb30Ba-
HueM MHTerpanbHbix cxem ASIC, pa3paboTaHHbix komnaHuen Redback.
Bce dyHKUMM nepecbinky nakeToB B MapLLpyTu3aTope SmartEdge 400 pe-
ann30BaHbl MOCPeLCTBOM CreLranbHbIX ceTeBbIx Npoueccopos Redback,
Ha3blBaeMbIX UHTerpanbHbiMu cxemamm ASIC 06paboTku naketos (PPA).
Ha kaxzon nuHeliHon KapTe B ycTpoictee MSER SmartEdge 400 oanH
BbleneHHbI ceTeBol npoueccop PPA o6pabaTbiBaeT BXoAALME NaKeTbI,
a ipyrow BblAeneHHbIn ceTesol npoueccop PPA — ncxopawme. MNpun nomo-
LM BbIAENEHHbIX MPOLEeCCOPOB 06PabOTKM MAaKETOB BXOAALLENO U UCXO-
aawero Tpaduka maplupyTtmnsatop SmartEdge 400 moxeT obecneunBatb
NoJAePKKY BbICOKOMPOW3BOAMTENBHOW NEePEChINKN NaKeTOB C LUIMPOKUM
CNeKTPOM BK/OUEHHBIX GYHKLMIN 06paboTKM NakeToB (CAUCKM AOCTyna
ACL, orpaHnyeHune CKOpOCTX 1 T. fi.) Kak Ha CTOPOHe AOCTyNa (KINeHTCKOoM
CTOPOHe), TaK 1 Ha CTOPOHe maruncTpanu. Mockonbky npoueccop PPA
ABNAETCA MOSIHOCTbIO MPOrPaMMUPYEMbIM, A1 BHEAPEHWA HOBbIX YCITyT
[OCTaTOYHO BHECTV HEOBXOAVMbIE U3MEHEHUS B MPOrPamMMHbIii KOZ.
Takum obpazom, npoueccopbl PPA obecneunBatoT 3aluty UHBECTULNIA N
NpeAoCTaBNALT BOSMOXHOCTb J06aBNATb HOBbIE GYHKLIMM MPAKTUYECKN
6e3 3ameHbl 060pyAOBaHUA.

OyHKUMM NepecbinKky nakeTos B ycTponctee MSER SmartEdge 400
pacnpegeneHbl Mo BCeM NIMHENHbIM KapTaMm 1 YNpaBAsioTca npoLeccopa-
Mu PPA. C6011 0fHOW NMHENHOI KapTbl He OKa3blBaeT HUKAKOro BAUAHNA
Ha nepecblIKy NaKeToB APYrMY NMHENHbIMY KapTamiu. Takum obpasom,
OTCYTCTBYET LieHTpasibHasA KpUTUYECKan TOUKa Nepechbiiki Aaxe B Ciyyae
nakeToB ocoboro Tuna.

COOTBETCTBUE OTPACJIEBbIM CTAHOAPTAM

MocTaBLMKM yCnyr CO3Aa0T CETU C yUeTOM Lienoro paja pakTopos.
CeTun MOTyT MPOEKTMPOBATLCA NGO C MEPEKPLITUEM OTAENbHbIX CeTel
AJ1A yCnyr nepefayy ronoca, BUAEO U faHHbIX, MO0 B BUAE MOMHOCTbIO
KOHBepreHTHOW ceTu. iHoraa BcTpeyatoTca rmbpuaHble CTPYKTYpb,
coyeTatoLvie oba yKasaHHbIX BUAA — YaCTUYHO KOHBEPreHTHbIe CEeTU.

B 3aBucrmocCTH OT X Tononorun ynpasneHve aboHeHTaMu MOXeT ObiTb
NM60 LeHTPanr30BaHHbIM, TM60 pacnpeaeneHHbIM. YcTpoincteo MSER
Redback SmartEdge 400 coBepLUEHHO He 3aBUCUT OT CETeBON TOMONOMN
1 NOoAJEP>KMBAET BCe UCMONb3YIOLMecs B OTPAC/Iv CeTeBble MPOTOKOJbI

1 nHTepodeiicbl. bnarofapa 3Tomy AaHHas nNnatpopma MOKeT NMPUMEHATb-
cA B 1toboW ceTeBoi Mofenu.

B KOHCTPYKLUMK MapLuipyTraTopa SmartEdge 400 peanv3oBaHbl
koHuenuymmn TR-59, TR-92 n WT-101. BoamoxHocTn ATM- 1 Ethernet-kapT
cneumanbHo paspaboTaHbl AnA obecneyeHns PaclMPeHHOro yrpasne-
HUA TpaduKom ¢ nepapxmyeckrm QoS 1 6onbLIMM YNCTIOM oYepeaei.
OnbIT kKomnaHuu Redback B o6nactu texHonorum ASIC nossonsert yc-
KOPUTb MPUMEHEHNeE 3TVX Pa3BMBAIOLLNXCA CEPBUC-OPNEHTUPOBAHHbIX
TpeboBaHMii B TPAHCNOPTHbIX ceTax ATM n Ethernet.



LUMPOKOBELLATENIbHAA NEPEAAYA BUOAEO
C UCNONb3OBAHUEM BEOYLWLIUX CUCTEM
rPYNMOBOW NEPEAAYNA

YctpoirctBo MSER SmartEdge 400 Tak>ke nofaepmBaeT NOJHbI
Habop NPOTOKONIOB MapLLPYTM3aLUY rPYNMoBoii Nepesayn, B YACIO
koTopbix BxoaaT IGMP, MSDP, PIM-SM 1 SSM. 3T npoToKonbl BMecTe C an-
napaTHol NoAAEPKKOM MHOrOaPEeCHOW NePECHINKM NakeToB NO3BONAIOT
Co3[aBaTb UCKIIOUUTENbHbIE CUCTEMBI FPYMMNOBON Nepeaayn ¢ nopaep-
XKKOW 04eHb 60NbLIOro Yncna pa3seTBaeHunin. YTobbl obecneunTsb 3alwuTy
Nonochl NPOMyCKaHWA 1 COXPaHMTb KauyecTBO NOTOKOB rPynnoBoii nepesa-
Uu, NOCTaBLUMKMN CETEBbIX YCIYT TaKXKe MOTYT OrPaHNyYUTb YNCIO YYaCTHU-
KOB rpynn MHOroagpecHol nepefayn oTAeNbHO ANA Kaxgoro nopra.

PbIHKW N OBJIACTU MPUMEHEHWA OBOPYJOBAHUA
SMARTEDGE
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Snoxa NPOCTbIX BbICOKOCKOPOCTHbIX MHTEPHET-COEAUHEHNIA 3aBep-
weHa. Tenepb UHAMBUAYANbHbIE KIMEHTbI Y OPraHM3aLyv MOAMMUCHIBaOT-
CA Ha LUMPOKOMONOCHbIe YCIYr CBA3M, NpefnaratoLme nofHblin Habop
dYHKLWIA, OT LUMPOKOBELLATENbHO Nepefauy TeNenporpamm Ao BUAEO
Mo 3anpocy 1 OT Nepeauy roloCcoBbIX JaHHbIX 10 CETEBbIX UMP 1 6ecnpo-
BOAHbIX YCNyr. bonee Toro, KMeHTbl FOTOBbI MAATUTb JOMONHUTENbHYIO
HapbaBKy K LieHe Tem ornepaTopam, KOTopble NPefoCTaBAoT MHAVBUAY-
anbHbI HABOP yCyr B COOTBETCTBUY C YHUKaNbHbIMU MOTPEeBHOCTAMU
Kaxgoro nonb3oBatens. be3s coMHeHVs, NpeanoXeHne BCero cnekTpa
YCIYr CBA3W, aAanTVPOBaHHbIX K KaXAOMY NONb30BaTeNto, ABNAETCA
CEerofiHaA KoUeBbIM 3/IEMEHTOM B MPEAOCTaBIEHNM LUMPOKOMONOCHbIX
ycnyr. KOHeUYHO, MOCTaBLYMKIM YCIYT XOTAT YBEIMUUTbL AOXOAbI 33 CUeT
YAOBNETBOPEHMNA HOBbIX OXKMAAHWI KIMEHTOB 61arofapa npeasioxeHunio
HOBBbIX YC/YT, 3a KOTOpble NoJIb30BaTeNV roToBbl NNaTUTb. OAHAKO 3T
HOBble YCNyru TpebyioT 6ecrnpeLeieHTHOrO YPOBHS HaJeXHOCTW, MacCLl-
TabripyeMocTu 11 6e30MacHOCTY CO CTOPOHbI CETEBLIX SIEMEHTOB, a TaKXKe
MeXaHn3Ma ngeHTudMKaLmm Kaxkaoro nosib3oBaTens Ana npefocTase-
HVA IMEHHO TeX YCAyr, Ha KOTOpble OH MOAMMUCaH.

Onepatopam HeO6XOAVMO NPEeAOCTaBNATb pPa3BMBatOLLMEC MyJb-
TYMeAUIAHbIE YCIYT MHAVBUAYaNbHBIM KIIMEHTaM 11 OpraHm3aLmam,
4TOObI YBENNUNTD CYLLECTBYIOLWUI YMEHbLLAIOLMIACA NOTOK JOXOA0B.
OrpaHuUYeHHbI 06beM KanuTana He NMo3BosAeT CTPOUTb OTAENbHbIE CETU
ana kaxgon ycnyrn. O6beunHeHNe HeCKONbKNX ceTel, NpeAocTaBna-
IOLLVIX OTAENbHbIE YCNYT1, B €ANHYI0 CETb, MPefiaratoLLyto BeCb CNeKTp
YCIyr, MO3BOMAET COKPaTUTb KanuTasbHble 3aTpaTbl U SKCMTyaTaLOHHble
pacxopbl. B pesynbrate onepatopam Heo6Xo[MM MyNbTUCEPBUCHDIV
NorpaHnyHbI MapLpyTM3aTop, 06beanHaALWMI B cebe GyHKLMN ynpas-
neHuna aboHeHTamK, MOrPaHNYHON MapLIpyT3aLuuy, arperayun Ethernet-
TpadviKa, KOTOPbI MOXET ObITb NABHO BCTPOEH B N0OYI0 TEXHOMOTIO
pgoctyna (DSL, Docsis/Cable, FTTx, WiFi, WiMax, Wi-Mesh) n cnoco6ex
npeAocTaBnATb Ntobble HoBble ycnyrn. CoBEpPLIEHHO OUEBUAHO, YTO MPO-
UMV BpeMeHa, Koraa Ana npefocTaBieHNa Kax Ao yCnyr co3faBanoch
otfenbHoe obopyaosaHue. KomnaHua Redback Networks, ncnonb3sys
OOLUMPHDI OMBIT MOCTPOEHMA LUMPOKOMONIOCHbIX KOHLIEHTPUPYIOLLMX
ceTeld, co3fjana nepBy'o B OTPAC/N NATGOPMy MyNbTUCEPBUCHO
NorpaHNYyHoON MapLIpyTr3aLmm, obecrneyrBaioLLyio 6ecnpeLeseHTHYo
IP-mapLupyTr3aumio 1 BoamoxHocTr VPN-maclutabupoBaHna Hapsagy ¢
BreyaTnALmMM Habopom yHKLMIA TPETLETO NOKONEHNUA B 061acTu 6e30-
MacHOCTM 1 ynpaBreHus aboHeHTamu. YcTpoincteo MSER SmartEdge 400
pa3paboTaHo cneLunanbHO 4S1A NPeAoCTaBNeHNA WUPOKOMONOCHbIX YCITyr
cBA3n. OHO ABNAETCA NOJIHOCTbIO KOHBEPTEHTHBIM MOrPaHNYHbIM Map-
LIPYTU3aTOPOM, MPefjHa3HauYeHHbIM [ANA arperaLym LMPOKOMNONIOCHOIo
TpadviKa, NpefoCTaBNeHNA BUEOKOHTEHTA, CO3[aHNA BUPTYabHbIX
YaCTHbIX ceTell, NpefoCcTaBneHna ycyr BbigeneHHoro IP-goctyna, a Takxke
obecneyeHrs TPagULMOHHbIX GYHKLMIA NOTrPaHNYHON KOMMYTaLuK, Takunx
KaK arperawuus BblaeneHHbIX TMHMIA. YcTponcteo MSER SmartEdge 400
MO>KeT BbIMOJHATb BCE 3T 3a[ja4l OJHOBPEMEHHO 1 ¢ becrnpeLieieHTHO
HafeXHOCTbIo. [pu  3ToM ero obLias rMOGKOCTb NO3BoONAET 0becneunTb
nopAep KKy HOBbIX IP-ycnyr, KOTOpbIM elle TONIbKO NPeACTONT NOABUTHLCA
B GyayLiem.



TEXHWYECKUE XAPAKTEPUCTUKIA

OBbOPYOOBAHUE
LWaccn

- 8,75 groima (BbicoTa) x 17,5 Atonma (LmpurHa)
X 16 AoriMoB (rny6uHa) — Mofesnb ¢ NnuTaHvem
MOCTOSIHHOTIO TOKa, BbicoTon 5 RU

- 9waccy B 7-pyTOBOI CTONKE — MOAENb C MUTaHW-
€M MOCTOAHHOIO TOKa, BbicoTon 5 RU

- 10,5 grorima (BbicoTa) X 17,5 Atonma (LmpurHa)
x 16 prorimos (rny6uHa) — MoAenb C NUTaHnem
nepemMeHHOro Toka, Bblicotor 6 RU

— 7 waccuy B 7-A0MOBOW CTONKe — Mofenb C nuTa-
HMeM nepeMeHHOro ToKa, BbicoTon 6 RU

— Bo3moxHOCTb ycTaHOBKM B 19- 1 23-A10MMOBbIe
CTOWKM

— 6 0T1cekoB — 2 anA XCRP, 4 ans nuHenHbIX KapT

- TMpoxoxpaeHvie noToka Bo3ayxa OT nepefHei
naHenun go 60KoBoN AnA obecneyeHns onTu-
MaJIbHOTO OXNAaXKAeHNsA

— Pasbembl Ha wWaccu: nuTaHne A, B; AByxKaHanb-
Hble BxofAbl 1 BbixoAbl ¢ BITS-cnHxpoHu3aumen;
BbIXO[, CUTHANOB OMOBELLEHMS, BXOA CUrHaNoB
COCTOAHMA

- YnpaBneHuve kabenamu nepegHen 1 3agHen
naHenemn

- MNponyckHasa cnocobHOCTb 06bEANHUTENBHON
nnatbl — 80 [6ut/c

- CKopocTb nepecbiikn nakeTos — 84 Mn/c

Mopynb XCRP3

— 2B LWaccy, C pesepsBrpoBaHrem no cxeme 1:1

- 1,256 namaTv Ana paclumpeHHbIX
XCRP-dpyHKUMIA

- 768 M6 namatn ana 6a3osbix XCRP-pyHKLMi

- Pasbem KomnakTHOro ¢naw-HocuTena Ana opra-
HM3aLu1K BTOPOro XpaHunmwa

- MopTbl ynpasnexus: 2 craft-nopra: DB-9/ RS-232,
ACMHXPOHHbIV NopT Mogema, 10/100TX

JInHeliHble KapTbl

- [IByxKaHanbHble nHTerpanbHble cxembl ASIC
06pabotku naketos (PPA2) — 1 ans BxoasLwero
Tpaduka, 1 Ana ncxopsawiero Tpaduka

- O6beanHUTeNbHAA NaTa C NOSHOCTBIO AYENCTON
CTPYKTYpOM, ncnonb3ytowas ans 06paboTkm
nakeToB MHTerpasnbHble cxembl ASIC ¢ auencTon
cTpyKTypoi (PMA), pa3paboTaHHble KomnaHuen
Redback

Tunbi KapT

- 1-nopToBas MHorokaHanbHasa OC-12 B DS3

- 1-noptoBas MHorokaHanbHaa OC-12 8 DS1/DS3

- 12-nopToBasa MHorokaHasnbHasa DS3 (336
KaHasoB)

- 12-nopToBas c Npo3payHbIM KaHanom DS3

- 3-noprtoBasA MHorokaHasnbHasa STM-1 (336
KaHanos)

- 24-nopToBan MHorokaHanbHas E1 (336 kaHanos)

— 6-NopTOBas C Npo3payHbIM KaHanom E3

- 4-noprtosasa OC-12¢/STM-4 (POS)

- 8-noptosas OC-3¢/STM-1 (POS)

- 1-noptosasa OC-48¢/STM-16 (POS)

- 1-noptoBas OC-12c/STM-4 (ATM)

- 4-noptoBan OC-3¢/STM-1 (ATM)

- 12-noptoBasa DS3 (ATM)

- 12-noptosas 10/100TX Ethernet

- 4-noptoBasn Gigabit Ethernet

- 10-noptoBas Gigabit Ethernet

- 20-noprtosas Gigabit Ethernet (Ha Ba oTceka)
- 1-noptoBas 10 Gigabit Ethernet
PesepBupoBaHune

- 1+1 gna Bcex obwwix LM, TakTOBbI reHepaTtop u
He3aBUCMMOE NTaHMe Ka) Ao IMHENHON KapTbl

- [poueccopbl MapLUpyTH3aLMK B ropayemM pesepse

— [epe3sanyckaemble MporpamMmMHble NpoLecchl
(Hanpwumep, PPP, BGP, SNMP, n 1. a.)

YcnoBusA sKkcnayaTauumn

— Temnepatypa: ot 5 fo 40 °C (gonroBpemeHHO)

— 0T 5 po 55 °C (KpaTKOBPEMEHHO)

— BnaxHocTb: 5-85 % OTHOCMTENbHOW BNa)KHOCTMN

— TMuTtaHune: -48 B NOCTOAHHOrO TOKa

— MakcmanbHaa MOLWHOCTb cucTembl — 700 BT

- ToTpebneHne sHepruy 3aBUCUT OT TNa 1 YNCNa
JINHENHbIX KapT.

CooTtBeTcTBME Tpe6oBaHNAM

— NEBS ypoBHs lll, cooTBeTcTBME CTaHAApTaM Ka-
yecTBa 1 6esonacHocTn EBponeiickoro Coto3a,
UL 1950, GR-63 Core, GR-1089 Core, ETS 300 386-
2 yacTtb 15 FCC, EN55022 knacc A, ETS 300 386-2

MPOrPAMMHOE OBECIMNEYEHUE
ApXuUTEKTYpHble GYHKLUMN

- [epe3anyckaemble npoLiecchl, 6ecnepeboiiHan
nepechbifika NakeTos, MPOLLECCOPbl MapLLpyTM3a-
L B ropAYem pesepse, OGHOB/EHNE aKTUBHbIX
KOMMOHEHTOB

BupTtyanbHbie YacTHble ceTh

— Cetn MPLS VPN (RFC 2547bis), onepatop one-
patopos u Inter-AS VPN, VPN ypoBHs 2 (draft-
martini), VPLS (ycnyru BupTyanbHbIX YacTHbIX
nokanbHbix cetein) n H-VPLS (nepapxuueckue
VPLS), TpaHcnopT no MPLS VPN, GRE, annapart-
Has nHkancynauma GRE

YnpasneHue aoHeHTaMU LUMPOKOMONOCHBIX yCnyr

- AyTeHTUdUKaLuA, aBTOpU3aLMA N BEAeHMe yyeT-
HbIx 3anucen (AAA) B cucteme RADIUS, guHamu-
YyecKoe CBA3bIBaHUE KaHanoB

- Topgnepxka ao 24 000 aboHEHTOB (ceaHCoB)

— TlNoppepxKa coegUHEHUN N0 MOCTOBOWN CXeMe Ha
ypoBHe aboHeHTOB

— [JuHamunueckme / ctaTuyeckme aboHeHTbl CLIPS

Wukancynauyna

— PPP/HDLC, cHDLC, Ethernet, IEEE 802.1q, MapLi-
pyTr3auma IP-Tpaduka no NpoToKoNy peTpaHc-
nauun kagpos RFC 1490, MPLS, MLPPP, 802.3ad

— PPP no cetn Ethernet (RFC 2516), PPP no ATM,
RFC 1483 no cxeme MOCTOBOIO COeIVIHEHMA C
MapLpyTusauven IP-Tpadpuka no ATM

TyHHenbHbIl NPOTOKON BTOPOro YPOBHA

— LNS, LTS, LAC - 8 000 TyHHenew

MpoToKonbl mapwpyTusaumnumn

- BGP-4 (RFC 1771), IS-IS (RFC 1195 1 I1SO/
IEC10589), OSPFv2 (RFC 2328), RIP v2 (RFC 2453),
VRRP (RFC 2338)

MpoTtokonbl rpynnoBoi nepegaun

- PIM-SM (RFC 2362 + npoekT IETF), PIM-DM (npo-
ekT IEFT), IGMP v1, v2, v3 (RFC 3376), SSM (RFC
3569), MBGP (RFC 2858), MSDP (RFC 3618)

®yHkynn MPLS

- CpepctBa ynpasnenus Tpadukom, RSVP (RFC
3209), LDP (RFC 3036, 3478), 2547 VPN, VPN ypos-
HA 2 (draft- martini), He3aBMcMMas OT TpaHcnopTa
ceTb, rpynnoBas nepefaya, ornepaTop onepaTtopos

KauecTBo 06cnyxusaHns

- Knaccudukauyma naketos (RFC 2474, 2475, 2597,
2598); MapkrpoBKa naketos DiffServ co cTopoHbl
ACL, nonnTnkn BxogsaLero Tpadurka unm QoS Ha
ocHoBaHuW BGP-aTprbyToB; NOANTUKY BXOAALLE-
ro Tpaduka n GopmrpoBaHmne NCXOAALLErO Tpa-
durKa Ha OCHOBaHUM KNaccoB; popmMmnpoBaHne
oyepeau no npuoputety 1 EDRR; RED n WRED;
MPLS E-LSP (RFC 3270), opraHusauus ATM-oye-
pean No Kaxgomy nonb3oBaTtesto

— COBMECTMMOCTb C TEXHUYECKMU TPEOOBAHMAMU
WT-92 1 TR-59 dpopyma no DSL

BbesonacHocTb

- [MpoBepka npu NOMoLLY NepPechiIKMA NakeToB No
obpatHomy nyTu (RPF), SSH, nopaepxka MD5
[NA MPOTOKOIOB MapLUpyTH3aLuu, npeobpaso-
BaHwue kntoya, RADIUS, TACACS+; cnucku ACL,
3epKannpoBaHme 1 oTbop nakeTos

UHdopmupoBaHHOCTb 06 abOHeHTax

- WmA aboHeHTa, ceaHc, IP-apgpec

— YnpaBneHve agpecamu

- DHCP-petpaHcnauua, DHCP-npokcu, cornacoBa-
Hue IPCP-napameTpos, IP-nynbl, RADIUS

PacwmpeHHble pyHKLMN

— MHorouncneHHble KOHTEKCTbI C MapLLpyTU3aLm-
e mexay HUMK

- [Jlo6aBneHue ycnyr BbICLIEro KauecTsa

- TopnepKa Kpocc-coefnHeHMi (ans Tpadurika
YPOBHA 2)

- MaccoBas cTaTucTrKa

— TpaHcnauua ceteBbix agpecos (NAT)

- JunHammnyeckn npoBepaemasn cTaTnyeckas
MapLpyTUsauma

- MapuwpyTr3auma Ha OCHOBe NOAUTUK

- 3epkanupoBaHue Tpaduka c nopgaepkkon CALEA

YnpaBneHue cetAMu n KoHpurypaumein

- TloppepKa pacnpocTpaHeHHOro B oTpacn
nHTepdeiica kKomaHaHow ctpokm (CLI) no telnet
nnu npoTtokosy 6esonacHoi o6onouku (SSH)

- MHorouncneHHble nonb3oBaTtenbckme rpynmnbl
VN YPOBHW AOCTYNa C onpefensemMbiMm npasa-
MU focTyna

- AyTeHTndMKaLMA Nonb3oBaTenein nocpeAcTBom
RADIUS, TACACS+, nokanbHoro daiina

— HacTtpoiika Ha ocHOBaHUM TpaH3aKuWi 1 6a3a
NlaHHbIX HaCTpOoeK, BKNtovaloLwan drKcaLmm n npe-
PbIBaHMA HACTPOEK, a Tak»Ke BO3MOMXHOCTb OTKaTa

- Moppepxka cnctemon EMS NetOp »xypHanos co-
6bITniA, SNMP-noByLuek, CTaTUCTUKN NHTepdencoB
[INA yCTpaHeHWA HeMCNpPaBHOCTEN 1 BbINOSHEHA
MOHWTOPUHTa, NPeACTaBNeHUIA MOPTOB U LUACCU.

Bce 3aABNeHUA, XapaKTePUCTUKY, PEKOMEHAALIY, a TaKXKe TEXHNYECKIE U NPpourie CBeAEHMA, COAepPXKaLLMecs B AaHHOM JOKYMeHTe, NprBeAeHbl Ha AaTy nyonukaumm
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