JInnusa npoayktoB Nimbra™ coctosiwas us yctponcte MSR n meamna agantepos,
npegoctaBnder Haubonee addekTmBHoe U MacwwTabupyemoe cepBUC-
OPUEHTMPOBAHHOE TPaHCNOPTHOE peleHne B mMupe. bnarogaps BO3MOXHOCTb
BCECTOPOHHEKOHTPONMMpPOBaTbNYMENOYynpaBnsaTbpaboTonceTMMMHANBUAYANbHBIMU
cepBucamMmu, KomnaHuu Tenesewlanmd, IP megma, anctpubsiotepsl TB 1 onepatopsl
LLIMPOKOMOMNOCHbIX TENIEBM3NOHHbBIX CETEN pacrnonaratT BCeM HE0OX0aMMbIM, YTOObI
AOCTaBNATb Meana-cepBUChl OT MarncTpanbHOW CeTU A0 KOHEYHOro notpedutens.

Bcerga co cTonpoueHTHbIM Ka4ecTBOM OBCNY>KMBaHUS U CKBO3HOM
(end to end) LENOCTHOCTLIO OBCNYXMBAHUS.
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The Nimbra platform — Delivering media services, from production to end-users.

TENEBELWAHWE N MEOVUACETU
TeneBelwiatenbHble M MegMakoMnaHuM Mo BCeMy MUpy
nonaralwTcs Ha ceTu, ucnonb3ywwme yctponctsa Nimbra,
Ans NpoOM3BOACTBA W PEAaKTUPOBaHWUSA KOHTEHTa B pexume
peanbHOro BpeMeHu. Micnomnb3ysa opmarsl OTpacnu, Takme Kak
HecxaTbii U cxaTtbii 3G/HD/SD-SDI, SDTI, DVB-ASI n AES/
EBU, nnatcdopma Nimbra nogaepxvBaeTt BbICOKOKa4eCTBEHHYO
SDTV 1 HDTV Buaeo TpaHCRsAUMIO C O4eHb BbICOKMM YPOBHEM
ucnonb3osaHua cetn. Kpome Ttoro, komnanusi Net Insight
obecneymBaeT rapaHTMpoBaHHbIA TpaHcnopT IP/Ethernet ans
TOro, 4TobbLl 06EcneyYnNTb MOCTOSIHHOE BbINOMHEHUSI CTPOrMX
TpeboBaHMI K rapaHTUPOBaAHHOMY KayecTBy OOCMyXuBaHUA

(QoS), koTopble BblgBUralOTCA nNpodheccuoHanamu Megua
UHOYCTPUU.
TpaguumoHHo  kaxgbii  cepuc  MPEG  pacnonaraet

BblJENEHHON MONMOCoM NpOonyckaHus akBumBaneHTHon DS3/E3

unm nonHomy STM-1/OC-3. 3TO NPMBOAUT K OYEHb HU3KOMY

YPOBHIO 1cnonb3oBaHus cetn. C nomoubio nnargpopmbl Nim-

bra, kaxabii cepBMC MOXeT ObiTb pacnpenenéH ¢ TOYHOCTbH0

wara go 0,5 Méut, 4To No3BONSAET Pe3ko yBenM4nTb YPOBEHb

MCMNONb30BaHUSA CETU U CHU3UTb Pacxoabl.

. [Mpon3BOACTBO M TPAHCNOPT BUAEO CTYAUMHONO KayecTsa
no GomnbWKMM Ha3eMHbIM CETSIM B PEXUME peanbHOro
BPEMEHW.

+  3ameHuTe pgoporocTosiume npeobpasoBateny NyTéM
NOOKMIYEHNS CTyAMMHOTO 06OpYyAOBaHWA M CepBepoB
HenocpeacTBEHHO K CTaHAapTHbIM nHTepdercam Nimbra.

LN®POBOE HASEMHOE TB (DTT) A

MOBWUIBbHBLIE TB CETU
Lindposoe HasemHoe TenesuaeHue (DVB-T, ATSC, DMB-T, ISDB-
T) 3anyLleHo BO MHOMX CTpaHax, U MHOMMe U3 HUX YXe oTaanu
npeanoyteHve nnatcgpopme Nimbra ns-3a eé yHuKanbHbIX
BO3MOXHOCTen DTT.

Nimbra

Mnatcpopma Nimbra komnaHum Net Insight obnagaet 6asoi
¢ 100% rapaHTVei kavectBa obcnyxuBaHust (QoS), MoLLHON
MHOrOaQpecHON pPacCbINKOM W YpesBblHaiHO  APEKTUBHBIM
ynpaBreHuemM pecypcaMu Monocbl MPOMyCKaHusi, YTO Oenaert
€€ npeanoqTUTENbHLIM TPAHCMOPTHBIM PELLUEHMEM Ansl ceTen
LUMGPOBOro HasemHoro TenesuaeHus. CurHanbl ASI nogatotcs
Hanpsmyto B npogykTel Nimbra Ha ronoBHom craHuMmM w
NepechbINaTCa MHOrOaApPECHON PACChINTKOM MO CEeTM Ha CanTbl
nepenaryukoB, YCTpaHss HeobXoaMMOCTb B UCMONb30BaHUM
apantepoB ceTb-ASI (network-to-ASI adapters).

DTT wu wmobunbHoe TB 4acto TpebylT WCMonb30BaHUSA
ogHodactoTHom cetn (OYC, SFN), B kotopow nepegatowme
CTaHUMN JOMKHbI BbITb CUHXPOHM3MPOBaHbI, YTOObLI NOCnaTb CBOM
curHansl B 04HO U To xe Bpems. [Nnatdopma Nimbra BkrtovaeT B
cebs1 yHuKarnbHyto TexHornoruo Time Transfer, kotopasi no3sonser
pacnpenensTe PeXnM peasibHOro BPEMEHW C BbICOKOA TOYHOCTbLIO
Mo TOW e CETW, KoTopasi NepenaéT BuaeocurHasbl. 3TO YCTpaHseT
HeobXoaoMMOCTb B WUCMONb30BaHUM B CETU [AOPOTOCTOSILLMX U
noTeHUManbHO HeHaaeXHbIX NpuémHukos GPS.

TenesusnoHHbIE onepaTopbl, KOTOpble YMPaBMAOT HA3eMHbIM
uMdpoBbIM  TeneBuaeHnem Ha ocHoee nnatgopmbl  Nim-
bra komnanun Net Insight, He Tonbko monydator cetb DTT, HO
TPaHCMOPTHYIO  MHAPACTPYKTYpy C HECKOSbKMMK  CepBucamMu,
KOTOpasi OTKPbIBAET HOBbIE BO3MOXHOCTU ANns GusHeca. Lindposoe
paguo MOXHO Nerko nepefasatb, JobaBuB CbEMHble Briokm E1
N YHUKanbHbIN MHOroaapecHbii E1, B To BpeMsi kak foGaBneHve
6oree CKOPOCTHOM MarucTpanu n cbémHbix 6rnokos SDI, HD-SDI,
3G-SDI, ASI nuAES-EBU npeobpasytoT ceTb B MOLLHYO nratcgopmy
Ans OOCTaBkM Meaua-KoHTeHTa. 3Ta e nnargopma MOoXeT
MCnonb30BaTbCs AN MOBUILHOMO TeneBnaeHus, nepeaasaemoro
no IP unn ASI MPEG.

. MoTeHunan yBenuueHunss poxopoB, Aobaenas o 20%
6onble TenekaHanos yepe3 cetn OC-3/STM-1.
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. CHmwxeHne  obuwen NHAPaCTPYKTYpHl,
TpaHcnopTupysa AaHHble IP 1 ronocoBon Tpaduk B pamkax
OfHOW CeTu, KoTopas ncrnone3yetca Ans pacceinku DVB.

. Makcummsaumsa ncnonb3oBaHUst CeTu, OTNPaBnsAs TONbKO
nonesHyto Harpysky curdana ASI no cetu.

. BcTtpoeHHas GbE u Ethernet mHoroagpecHas paccoinka
ans ontumanbHoro pacceinku IPTV unu arperaymmn WiFi/
Wimax.

CTOMMOCTHU

IP CETU PACTTIPOCTPAHEHWA KOHTEHTA

Mnatgopma Nimbranossonseronepatopam cBs3u, npoBangepam

XDSL wnu wwmpokononocHoro Ethernet TpaHcnupoBaTk Buaeo

BbICOKOrO KayecTBa W nepedaBaTb ronocoBon Tpadduk u

OaHHble MO KOHKYPEHTOCNOCOOHbIM LeHaM. [lepBoHavansHo

paspabotaHHas Onst paboTbl C BMAEO ycrnyramu B pexvme

peanbHoro BpemeHu, nnatgopma Nimbra npekpacHo noaxoaut
ansa pacnpegenutenbHblx ceten IPTV koHTeHTa. Nnatdopma
npegnaraet ckBo3Hoe (end to end) TpaHCNopTHOe pelueHue,

MHTErpupys LUMPOKONOMNOCHLIN Tpaduk, IP-Tenesngexve, Buaeo

no Tpebosanumio (VoD), nepenauyy ronoca no IP-npotokony (VolP)

n cyuwectsyowme TDM ycnyrn B pamkax eamHon nnartgopMbl,

KOTOPYIO MOXHO MacLuTabupoBaTb Ha MUMMUOHbI aBOHEHTOB.

*  OddekTmBHas TpaHcnaumsa cotHM IPTV kaHanoB 6e3 notepu
NakeToB M C MOTHOW 3aLLMTON, UCMONb3Ys MHOrOaApecHy
paccbinky Ethernet.98

. Bonee ObicTpoe Bpems OTKIMKA W MakcumarnbHoOe
MCNOMNb30BaHWe CeTU C HeNpeB3ONOEHHbIM KayeCTBOM
BUAEO.

*  YcrtaHoBKa Ha nobyto TOMONOrnio UM MHAPPaCTPYKTYPY.

. HeorpaHuyeHHOe KonmM4YecTBO ceTeBbIX cermeHToB (hops)
6e3 yuiepba kayecTBa 1 BpEMEHN 3aLUNTDI.

. BctpoeHHasa kommyTauma Ethernet gna adpdektmBHON
arperauuv cepBrCOB Nepeaady AaHHbIX.

CETW KABEJIbHOIO TENEBUOEHNA

HekoTopble  Beaywine  MUpPOBblE  CETU kabenbHoro
TeneBuaeHua poseptoT nnardopme Nimbra npegocrasneHue
BbICOKOKauecTBeHHbIX ycnyr 3P (triple-play). Onepatopbl
MYINbBTUCEPBUCHBIX YCINYr CBSA3U MOMYyYalT KOHKYPEHTHOe
npenmyLecTso oT coyeTaHusa ahdekTmBHON
dyHKUMOHanbHOCTK Ethernet gnsa wmpokononocHoro goctyna,

IPTV, VoIP, VoD n VPN ycnyr. KoHe4HbIM pesyrnbratom

ABnsAeTca MynbTucepsucHas |IP-ceTb, KoTopasi [ocCTaBnsier

TaKoe e BbICOKOKa4eCTBEHHOE BMAEO, Kak u SDH.

Mpn TpaHcnoptuposke IPTV un VoD wyepe3s IP/

MPLS mapuwpyTnsatopbl, OObIYHbIA OMepaTop BbIHYXXAEH

OeLeHTpanun3oBaTb coepXXaHue, YToObl COKPaTUTb KONMYECTBO

nakeTHbIX ceTeBbIX cerMeHToB (packet hops) u coxpaHutb

kadecTBo. CeTb komnaHum Net Insight ycTpaHseT aTy npobnemy
3a CYET coKpalleHus 3agepxek u obecneveHuss QoS Hap

No6bLIM  KONMUYECTBOM CETEBLIX CErMEHTOB. OTO MO3BOMSET

LileHTpanu3oBaTb rofiOBHYH TENECTaHLMIO U KOHTEHT-CEPBEPSI.

B TO Bpewmsi kak MakeTHble pelleHuss OObIYHO MCMOnb3ykT

OTAenbHblE KOMMYyTaTopbl 1 MapLpyTusatopsl ansa IPTV, VoD

1 paHHbIX, peweHne Nimbra komnanu Net Insight 06bequHseT

BCE YCMyrn B OOHOWN yCTaHOBKe C rapaHTupoBaHHbIM QoS. 310

AaéT oneparopam MyNbTUCEPBUCHBIX YCIyr CBA3WM KOMNAKTHOE

1 maclutabupyemoe pelueHue 3P ¢ 6onee GbICTpbIM BpeMEHEM

BbIXOAA Ha PbIHOK 1 YNPOLLEHHOW 3KCnyaTaumen.

. Pe3epBupHOe pelleHMe Ha criyyar aBapuv TOfTOBHOW
CTaHLuW.

. BcTtpoeHHas TEXHONorusi time transfer ans
ncrnonb3oBaHusa pacnpenenénHon dyHkumm QAM ot
MapLpyTnsatopa CMTS.

+ [ubBkasa ceTeBas apxuTekTypa MO3BOMSAET MNOAKMOYEeHWe
pervoHanbHbIX Unn nokaneHelx cepsepoB VoD B nobon
TOYKE CEeTU.

Nimbra
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CepBUC-OpnEHTMPOBaHHbIE MeanaceTu

Mooxon komnaHvm Net Insight K cepBUC-OpUEHTUPOBAHHLIM MeauaceTam
obecneunBaer 100% KayeCcTBO OOCNYXXMBAHWUSI U CKBO3HYK LENOCTHOCTb
obcnyxmMBaHMsi C MOMOLLIbHO

KomnaHusa Net
Insight npegocTaBnsaeT peweHne anst Npobnem, C KOTOPbIMU CTankMBaroTCs
KOMMaHMM TenesewaHns, a Takke onepaTtopbl TEeEKOMMYHUKALMOHHBIX W
Me[ua CeTEN B CBA3U C SKCMOHEHLUManbHbIM pOCTOM BUOEO U OpYrux Meana-
ycnyr. YHukanbHasa pyHkumoHansHocTb MSR komnaHmm Net Insight nosbiwaet
NpPoOn3BOAUTENBLHOCTL ceTen |IP ona megnaTtpadomka u co3faeT no-HactosLemy
CEPBUC-OPUEHTUPOBAHHbLIE MEOVNACETMW.

£0e

Media service
network

IF/MPLS
core network

Transport

DWDM/ISDH]

4 Nimbra



HOBbLIE MOQOEJIN TMPOU3BOOACTBA TPEBYKOT CEPBWC-
OPVEHTUMPOBAHHbLIE MEOVWACETU

Mepenava Buaeo-yepes-IP co3naét npucywwme e npobnembl
KavecTBa obcnyxumBaHusa. 3T NpobnemMbl CTaHOBSATCA BCE Gonee
O4YeBMOHbIMK MpK ObICTPOM pa3suTMKM oTpacnn. BellatenbHble
KOMMaHuM UM Megma-koMnaHum GepyT Ha BOOpPYXEHWe CceTeBble
NPOM3BOACTBEHHbIE MoOAenn W 6e3neHTo4oe MPOU3BOACTBO,
4yTOObl 3HAYMTENILHO COKPaTUTb OMepauvoOHHble pacxodbl U
ONTUMM3MPOBAaThL NPoLeCcChl aBTomaTusauun. Kpome Toro, ¢ peskum
yBENuYeHVeM Buaeo-Tpadmka B VHTEpPHETE M HOBbIX MPEMUYM
ycnyr OTT, nosiBNSOTCA BbICOKOMPOMYCKHbIE CETWM [OCTaBKU U
AMCTPUBYLIMM Meana-KOHTEHTA.

OTO €030aéT OrpoMHble BO3MOXHOCTW ANt ONepaTopoB
TENEKOMMYHUKALWMOHHBIX UM MeauaceTer, HO OHW  HyXOalTcs
B 9(peKTMBHbIX CeTAX, 4TOObl M3BMEYb BbIrOQY W3 HOBbIX
BO3MOXHOCTENW B paMKax CpeacTB MaccoBOW MHdopmMaumm wu
BMAE0. BO3MOXHOCTM CyLLECTBYIOT BO BCEW TPAHCMOPTHOW CETU OT
NPOM3BOACTBA U MOCTaBKN KOHTEHTa [0 Pacchblfikv U AOCTaBKW, U
BKIHO4aIOT B cebsl npocheccroHarnbHyo NOCTaBKy Meana-KoHTEHTa,
6e3neHTO4HOEe NPOU3BOACTBO, O6MaYHble YCryru BELLaHWS, a Takke
CDN/OTT ceTv gocTaBku npemmyM-krnacca. Y 3To He TomnbKo Xunsoe
BMOEO.

Bcé OGonblumini M GOnblUMA  HENWHEWHBLIN TpaduK AaHHbIX,
B TOM u4ucne TpadvK Buaeo-annoB, OTNPaBMEHHbIX 4Yepes
nHdpacTpyktypy |IP, kak orpomHble nepegaduvM  ¢amnos,
npeBpaLlaeT TeNeKOMMYHVUKAUMOHHbIE U MeanaceTM B pabouyio
cpegy Ha ocHoBe UT. Tem He MeHee, 3T OrpOMHblE MOTOKU
OaHHbIX SABMSIOTCA  YYBCTBUTEMbHBIMW K PEXUMY  pearibHoro
BpPEMEHN U TPeOYIOT HaNMuns CETU BbICOKOTO KayecTBa C HU3KOW
3agepxkon. Mpn gobaBke HOBOMO CEepBUCA U CETEBOMO AnEMEHTa
K NoAAdepXuvBaloLLen CeTM U BUMOEO CETWU, CMOXHOCTb TOMbKO
MOBbLILLIAETCS.

OTN HOBblE NPOM3BOACTBEHHbIE MOAENW CNPOBOLMPOBAN
nepexoq Meana-UHOyCTpuM OT MPOCTbIX CBSA3EN OT TOYKM K TOYKE
(point-to-point links) k 6onee KpynHbIM, MHOTO(YHKLMOHANBHBLIM U
BbIHOCINMBbLIM CETSM. B TO Xe Bpemsi Cetn KOHCONMMAMPYKTCS Mo
HanpagneHuo K IP-uHdpacTpykType, 1 BONbLUMHCTBO ONEPaTopoB
OENCTBYIOT B peanbHOCTW CMeLLaHHOW WHMppacTpyKTypbl, rae
DWDM n SDH/SONET apxuTekTypa cocyLiecTsyT c IP cetblo.

SAOA4YN

OTa pacTywasi CroXHOCTb MPUBOAUT K CMPOCY Ha ynydlleHue
CKBO3HOW YMNPaBMsSIEMOCTU M KOHTpPONeM Haga oOCnyXMBaHWEM.
CyLuecTByIOT 3a[a4m BbiNonHeHNs TpebosaHuii SLA k 4OCTynHOCTH
YCIyr,  MPOMYCKHOM  CMOCOGHOCTW,  3afepXKe/mkutrepy  u©
notepe naketoB. OTW Mpobrembl BCTPEYAKOTCS AaXe B XOPOLLO
CMpPOEKTMPOBaHHbIX IP cetax M B CeETAX C UCMOMNb30BaHWEM
TEXHOMOrMN npsiMoi koppekuun owmbok (Forward Error Correc-
tion, FEC). TpeboBaHus QoS SLA Takke BblguratoT TpeboBaHusi
K NNaHWpOBaHWI0 MOLLHOCTEN B Ga3oBoW ceTwu. ArbTepHaTtvBa,
Takas Kak Ype3MepHbI pe3epB MOLLHOCTU peLlaeT npobnemy, HO

3TO JoporocTosilas Mepa. XoTs pacTyT Takke noTpebutensckue
TpeboBaHMS K KayecTBy, 3a MOCMNEAHUE HECKONbKO NeT He Bbino
HUKaKMX CEepbE3HbIX WM3MEHEHWA B TPaAMLMOHHBIX MexaHu3max
QoS, opuneHTnpoBaHbIx Ha IP gaHHble.

YnpaBnsiemMocTb CEeTW, KOHTPOMb Hah CepBUCOM, a TakkKe
COOTBETCTBME M OTYETHOCTb TpeboBaHusM SLA ocTaloTcsi oYeHb
CNOXHBIMW NPU UCMOMBb30BaHUM MapLUPYTU3aTOPOB AaHHbIX Ans
TpaHcropTa Bugeo-vepes-IP. Ona peanusaummn 3ToM OYHKLMM,
Bnafgenblbl CeTel yCTaHaBNMBAKOT AWMCKPETHblE BUAEO-Yepes-
IP apanTepbl, KoTOpble, Kak NpaBuMo, SIBASKOTCA OTAENbHBIM
CepBuCOM, Ha rpaHuLe ceTu. Micnonb3ys aTn aganTepsbl, BageneL
CeTV NoAAEPXMBAET KOHTPOMb TOMbKO Ha rpaHuue, a He BHYTpY
ceTu.

HekoTopble npousBOAMTENM WCMONb3YT MapLUpyTU3aTopbI

JaHHbIX Ansl BbIOENEHWUS PecypcoB M KOHTPOMS Had meaua u
Buaeoycnyramu. Npu NCMonb3oBaHWM MapLUPYTU3aTOPOB AaHHbIX,
cnyx6bl YNpaBnsitoTCs Mo Kraccam, YTo NpMBOAMT K OrpaHUyeHUsM
QoS, Tak nosbilaeTcs TpauK NPUOPUTETHOMO BMAEO U Meaua-
Tpaduka. Tak kak orpaHuyeHue Tpaduka OCyLLECTBRsIETCS
TOMbKO Ha TOYKE BXOAA, @ He BHYTPU CETU, TPAHCTMOPTHBIE MOTOKU
GbICTPO CTaHOBATCS MWKOBBIMW MO Mepe pPacrnpocTpaHeHust Mo
ceTn. 310 HaknaabiBaeT TpeboBaHNs K 3HaUYMTENbHBIMU pacxodam
MOLLHOCT/ B CETW, YTO B pe3ynbTaTe MOBbILIAET YPOBEHb NOTEPU
nakeToB. 3TO MOXHO KOMMEHCMPOBATb C MOMOLLBIO TEXHOMOMM
npsimon koppekuum owmbok (FEC), Ho Tak kak TexHonorna FEC
TalkKe MOXeT BbITb MPUMEHEHA TOMBKO Ha KOHEYHbIX TOYKaX, YacTo
HEBO3MOXHO MOJTHOCTHI0 BOCCTAaHOBUTL MOTEPHO.
MombiTka YMEHbLUMTL MOTEP0 MaKeTOB MpWM TakoM Moaxone
CTaHOBUTCSI HEMOMEPHO [OPOrocTOsILEN W CNOXHOW. [pyrum
He[oCTaTKOM 3TOro Nnoaxoaa SBMsieTcs T, YTO Meama-ycryrm TECHO
B3aVMOLEWCTBYIOT C OCHOBHOWM IP-ceTblo, 4to TpebyeT 4actoro
pacyéta Tpaduka. U korga cnyxbbl ynpaenstoTcst No knaccam,
a He Mo oTaenbHOCTW, Mpobrnembl B KayecTBe 06GCNyXvBaHWS
HensbexHbl.

Tak KaKk Megua-OusHec pacT€T M CcTaHoBUTCA Gonbluen
YacTblo OM3HEca OonepaTopoB CBSA3W, TENEKOMMYHUKaLMOHHbIe
KOMMaHUM OOSMKHblI MEPEeCMOTPETb TO, Kak OHW  YNpaBnsitoT
Meana-ycnyramm B cpege IP/MPLS. B uensix obecnedeHust
BbICOKOrO KayecTBa W LENOCTHOCTM Meaua-ycnyr Ansi CBOMX
KIMEHTOB, TENEeKOMMYHUKALMOHHbIe KOMMAaHUM  [OMKHbI
CEepbE3HO OTHOCUTLCA K Meaua-GusHecy M cosdatb HapéxHble
cetm ana megma-cnyxb, wucnonb3yss 6Gasosyto IP-ceTb ans
NoaKIto4eHnsi. TenekoMMYHUKaLMOHHbIE KOMNaHWWU yxe aenatoT
3T0 C Apyrumun criykbamu npy peanusaummn  LLIMPOKOMONOCHbLIX
MOOWUMbHBIX W KOPMOPAaTUBHbLIX CETEN. Mockonbky Meaua-
ycnyru OormkHbl obpabatbiBaTeca Mo TpeboBaHMIO HA NOYACOBON
OCHOBE, OHMW [OMKHbl YNPaBMATbCS HEe3aBUCHMO OT 6a3oBoM
cetn IP. Takum obpa3om, Bbl MOXeTe 00ecnevnTb HaCTOSLLYH
CEepBUC-OPUEHTMPOBAHHYI0 MeauaceTb W MOBbICUTL Ka4yecTBO
obcnyXmMBaHUS 1 NPON3BOAUTENBHOCTL IP-ceTu.

Nimbra
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6

CEPBUC-OPVEHTMPOBAHHBIE MEOWACETW MOBBILLAOT
KAYECTBO M NMPON3BOANTENBHOCTb IP-CETEW

PELLEHVE KOMIMAHWUW NET INSIGHT

Mogxon komnaHum Net Insight k cepBMC-OpNEHTUPOBaHHBLIM
MeanaceTam ABNsieTcs YHUKaMNbHbIM, MOCKOSbKY
Kaxabim meguma-cepsuc B IP-ceTm  paccmartpusaetcs
UHOMBMAYanNbHO. 3Ta BO3MOXHOCTb O3HAYAET, YTO onepaTtop
MoXeT obecneynBatb, KOHTPOMMPOBaTb W 3almLlaTb
KaxXObli cepBUC MO-OTAENbHOCTU, Mo TpebGoBaHWMIO U Ha
CkBO3HOM ocHoBe (end-to-end), Takum obpasom, cosnaBasi
OPVEHTMPOBAHHYIO Ha cepBUC MeauaceTb. Mbl HasbiBaeM
3Ty BO3MOXHOCTb CEPBUC-OPUEHTUPOBAHHBIM YrpaBiieHUeM
ceTbto (Service-Centric Network Management).

Kpowme Toro, komnaHua Net Insight sensetca eqUHCTBEHHBIM
MOCTaBLLMKOM, KOTOPbIN MoxeT aoctaButb 100% kayectso
obcnyxmBaHna Ons HacbIWeHHoro meguatpadmka. 3To
JocTuraeTcsl 3a CYET OBYX OCHOBHbIX MexaHu3moB: Net
Insight Nimbra MSR nosbiwator kavectBo Tpadmka IP-
CETU C NMOMOLLBIO JIMHWI C MoBbiWeHHbIM QoS (QoS En-
hanced Links) n o6ecneunBaloT HyneByo NOTEPo NAKETOB C
nomMeLubo KommyTaumm 6e3 notepb (Lossless Routing).

C noMmoLLblo NMHUK ¢ noBbileHHbIM QoS, Nimbra MSR
NPUHUMAET Mepbl Ha KaXKAOM XOre A5 NOBbILLEHNs KayecTsa
Tpacduka Mo mMepe nepemMelleHnss No ocHoBHoW |IP-cetn,

TEM CaMbIM yryyLlias Ka4ecTBO 6a30BON UH(PPACTPYKTYPbI.
TexHonorusi BbINOMHAET NpsiMyto koppekumto owmbok (FEC),
YTOOb! YMEHbLUWUTL MOTEPIO MAKETOB, BbI3BaHHYK 6a3oBON
IP-cetoto mexgy aBymsa Nimbra MSR, dopmupoBaHve
Tpachuka ans obnerdyeHus pacnpefseneHns pecypcoB U
coorBeTcBue TpeboBaHmsm SLA pgna 6asoson IP-cetn,
a TaKkke MOBTOPHYH CUHXPOHU3ALMIO AN YMEHbLUEHUS
CKBO3HOIMO mkunepa v Bangepa (end-to-end jitter and wan-
der).

Vcnonb3oBaHne MapLupyTU3aTopoB [aHHbiX 6e3
BO3MOXHOCTe MSR, TexHonorma npsmMon Koppekumm
OLMBOK MPUMEHSIETCS TOMbKO HAa HAKOMMEHHYH MOTEPHo
MakeToB Ha KOHEYHbIX TOYKaX CETW, @ He Ha NUHUSAX B
megmaceTu. [Npu BbinonHeHun FEC mexay asymst MSR, ceTb
Nimbra moxeTt 06paboTtaTtb 1 MCNpaBUTbL NOTEPIO MAKETOB B
Bonee Bbicokom 06bEMe. Kpome Toro, Ipon3BoanTeNIbHOCTb
FEC MOXHO ONTMMU3MPOBaTb Ha NUHUW, Oernasi HaCTPONKY
Ha KOHKpETHble NOTpeBHOCTM Ans obecneyeHust kadyecTsa
MHOMBMAYANbHOM fMHWWM. TakoM nogxod  MoO3BOMseT
3HAUMTENBHO CHU3WUTb 3aepXKy [Ans  onpeneneHHon
CKBO3HOW CITy>0bl.

Service-Centric Network Management
Provisioning, Monitoring and Protection

Qo5 Enhanced Links

Lossless
Routing

Nimbra

(oS Enhanced Links

s ST s AT

(oS5 Enhanced Links

-+
¥ e

Lossless
Routing




CPABHEHWE MSR

FUNCTIONS NIMERA MSR
Protection Per service
Maonitaring

Qo5 allocation at provisioning
FEC
Traffic shaping

Resynchronization Per hop

Switching Lossless routing

Multicast Overlay leasyl

Tarke B OTNNYME OT OPUEHTUPOBAHHOTO Ha AaHHbIE MOAX0AaA,
komnanuss Net Insight dopmupyetr arpernpoBaHHbIN,
noctosHHbIM notok oT Nimbra MSR, 4Tobbl M30exaTb
HEepaBHOMEpPHOro  BMMBaHWA B OCHOBHyl0  IP-ceTb,
obecneunBas TeM cambiM cooTBeTcBue TpeboaHusm QoS
SLA.

Mockonbky Nimbra namepsieT NnoTepro NakeToB U JKUTTEP
B peXvme pearnbHOro BpEMEHU 1N Ha BCEX MPOMEXYTOYHbIX
MNWHWSAX, cUcTeMa NOAAEPXKMUBAET MOCTOSHHbLIA aHanm3
COCTOSIH/SI  MUCMOMb3yeMo ceTu. 3Ta  BO3MOXHOCTb
MO3BONSIET CO34aBaTb OTYETHOCTb SLA Mo Kaxgon nuHuu,
YTO HEBO3MOXHO NPV  UCMOMb30BaHWM  KNACCUYeCKUX
MapLUpyTN3aTopoB AaHHbIX BMecTo Nimbra MSR.

B oTnuume oT ncnonb3oBaHUs MapLUpyTU3aTOPOB AaHHbIX
B Meguacetsix, MSR BbInonHseT kommyTaumio 6e3 notepb
(Lossless Routing). OT BxogHOro o BeixogHoro nopta, Nim-
bra HuKoraa He TepsieT NakeTbl N0 Mepe ABWKeHUs Tpadmka
yepe3 Nimbra MSR, Takum obpasom, H1Koraa He gonyckasi
Kakoro-nmbo yxyauleHnsi kadectBa obcnyxuBaHusl. 3To
obecrneumBaeTcs 3a CYET BLINOMHEHWUST pacnpeaeneHus

<

Per hop and per service end-to-end
Per individual service
Per hop and/or end-te-end

Ingress and per hop

OTHER MSR [data router]
Per link or aggregated LSP
Per port [external system|
Per port [external system]
Mo, only at end-points

Only at ingress

Mo

Over subscription

Overlay [complex],
Peering [very complex]

PecypcoB ANnA KaXaoro cepsmca 1 C NOMOLLBbIO YHUKaIbHbIX
BO3MOXHOCTEN CUHXPOHM3aLUNn BpeMeHN.

OCHOBHBbIE MPEVMYLLECTBA

Mooxogom komnaHum Net Insight B pelseHnto npobnem
KayecTBa  OOCNyxuBaHUsi  SIBNSIETCA  NPEnJIoKeHue
creumanbHo  paspaboTtaHHbix  ycTporictB MSR  ans
Megua-Tpadmka no |IP-cetam, nosbiwas 3¢deKTMBHOCTb
WHGPaCTPYKTYpbI IP ¢ nomowpbl  YHUKAnNbHbIX
BO3MOXHOCTEN Takux Kak JIuHumM ¢ noBblweHHbIM QoS 1
KommyTaumsa 6e3 notepb. Mogxoad, KoTopbin hoKycmpyeTtcs
Ha KaXOoM OTAenbHOM CepBUCE B MeauaceTu 4epes
CEepBUC-OPUEHTUPOBAHHOE  ynpaBreHue CceTblo, [OaéT
Bnagenbuam cetel BO3MOXHOCTb €O34aTb MOUCTUHE
CEepBUC-OPUEHTUPOBaHHYD MeauaceTb C NOAAEPXKKON Ans
ynydweHHo SLA OTYETHOCTM, He Mellas uUnuM He Bnusas
Ha obecnevyeHve W 3aWMUTy OCHOBHOW WHMPACTPYKTYpbI
IP. Takum obpazom, kommnekt MSR komnanum Net In-
sight - npoagyktel nuHum Nimbra - ynyywaer kayectso
obenyxwueaHua IP-ceten, obecneuvBas 100% kavecTBo u
LIeNOCTHOCTb 0B6CMY>XUBAHUS.

. _

Nimbra
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Komnnekt Nimbra™ MSR n meana-agantepoB npegoctasnsieT
Hanbonee adpdeKTUBHOE N MacLUTabupyemMon peLueHne ans
TpaHcrnopTa HacbILWEHHOro Meana-koHTeHTa B Mype. OxBaTbiBas
NOMHbIA CAEKTP 00opyaOBaHUSA ANst MyNbLTUCEPBUCHOIO AOCTYNa U
TpaHcnopTa, nnatgopma Nimbra co3gaét opeHTUpPOBaHHOCTb Ha

cepBuc AN

Bcerpa

NOHMXasa YpoBEHb CIOXHOCTK, BCEraa ynydliasi ynpasniseMoCTb CETU
n Bcerga nogaepxmeas 100% kadvectBo 06Cny>KMBAHNA 1 CKBO3HYHO
LleNOCTHOCTb OBCMY>XMBAHUSI.

Nimbra

OnepaTtopbl  TENEKOMMYHVKALMOHHBIX 1
mMeguacetel MO BCEMY MMUPY WCMOMb3yOT
nnatcpopmy Nimbra, u4TOGbI pacwupnts u
anddepeHUMpoBaTe  MPeanoXeHus  BUAEO,
rofioCcOBO  CBSI3W M CEPBUCOB  [aHHbIX.
MnaTtcopma He TOMbLKO MOMOraeT MnpuBreKkaTb
1 yaepxuBaTb abOHEHTOB, HO M No3BonsieT
onepatopamM o6cnyxuBatb NpodeccnoHanbHyo
mMeaua-uHAyCTpuio, TPaHCNOPTVPYS B pexvume
peanbHOr0 BpeMEHW YyBCTBUTENbHbIE BUAEO U
IP-paHHble co 100% QoS.
Nimbra MSR nveer
crnocobHocTb obpabaTbiBaTb Kaxabli cepBUC

YHUKanbHYtO

B 6as3oBoW ceTu OTAenbHO, Takum obpasom,
ceTb CTaHOBWUTCS  [ENCTBUTENbHO  CEpBWUC-
OpPUEHTUPOBAHHOWN.

B cepBUC-OpUEHTUPOBAHHOW MeaumaceTw,
co3gaHHol ¢ ucnonb3oBaHnem Nimbra MSR
or komnaHum Net Insight, kaxabw cepsuc
MMeeT BblAeMNeHHbI CKBO3HOW pecypc U
pacnpegeneHve QoS. Hapsgy ¢ yHuKanbHbIMK
PYHKUMSIMM  CUHXPOHM3ALMM  BpEMEHW  OT
komnaHum Net Insight, aTo nossonsier Nimbra
MSR BbINnoNHATL KOMMyTauuo 6e3 notepb. OT

BXOQHOro A0 BbixogHoro nopta, Nimbra MSR
HUKOIZla He TEPSIET NaKeTbl AaHHbIX.
Mnatcopma Nimbra Bknovaer nuHUM C
nosbilweHHblIM QoS B MeauaceTb. [lpsmas
Koppekuusi owmbok, copmupoBaHue Tpaduka
Tpaduka,
noctynatowero B Nimbra, Begérca no kaxgomn

W MOBTOpPHasi  CMHXPOHW3aLMs
NIMHUK, @ He TOMbKO HA KOHEYHbIX Toukax. JTa
YHKUMST KOMMNEHCUpYeT yxyauleHve Tpaduka
mexgy Nimbra MSR no mepe npoaswxeHus
Tpaduka no 6asoson IP-cetn.
CepBu1C-0pNeHTNPOBaHHOE ynpaeneHue
cetbto komnaHun Net Insight nossonser
obecneunBatb, KOHTpONMpOBaTb W 3alMLaThb
KaXabll cepBUC B MHAMBMAYanbHOM MOpsiaKe,
no TpeboBaHMIO 1 Ha CKBO3HOW ocHoBe (end-to-
end).
[wnanasoH MeanaaganTepos Nim-
bra komnaHunm Net Insight ob6ecneunBaet
ahpeKTUBHbIE

BELlaHWs Ans arperauuy BUAEO, ayamo M ycnyr

9KOHOMUYECKU npnobopbl

naHHbIX ans Nimbra MSRs.

CEPUA NIMBRA™ 600

Nimbra 600 cepusi BknovaeT B cebs ceTeBble
KOMMYyTaTopbI onepaTopcKoro knacca
CO BCTPOEHHbIMW Megua ajantepamu  u
Kogekamu Ans TpaHCNOpTMPOBKM M 06paboTkm
npodeccuoHanbHoro BUAEO, ayavo "
AaHHbiX. Cepusi Nimbra 600 cneuuwansHo
OpveHTMpOBaHa Ha cTporne TpeboBaHus QoS,
KOTOpble BbIABUraloT npodeccuoHansl Meaua-
nHayctpum. Cepus Nimbra 600 skntodyaet Nim-
bra 640, Nimbra 680 n Nimbra 688 MSRs, Bce
U3 KOTOPbIX MpefHa3HayeHbl Ans obecneveHus
MaKkCMMarnbHO  BO3MOXHOIO  WUCMOMb30BaHWs
Nonockl MPOMyCKaHWs B TO e BPeMsi rapaHTupyst
naeanbHyo [0CTaBKy n LieNnoCTHOCTb
o6cnyxunBaHus.

Nimbra 680/688 umeet no 160 onc Bxoa +

160 I'6nc BbIXo4 C NOMHbIM pe3epBUPOBaAHMEM,
KoMMyTaumen 6e3 OnokvpoBkm wn o 16
UHTEPdENCHbIX  pa3bEMOB  Ans  Mogynen
Tpadvka Ana nepegaus ayavo, BuOeO M
TENEeKOMMYHUKALUMOHHBIX  YCINy, a  Takke
ctaHgapTHoro Ethernet.

Meguawnio3 goctyna Nimbra 640 sBnsietcs
nepebim Nimbra MSR pgocTtynom, ocHoBaHHbIM
Ha npoBepeHHon Nimbra 600 apxuTekType.
DyHKUMK BKIIOYAKOT  YHUKAIbHbIN QoS
AByHanpasneHHbln Buaeo u Ethernet TpaHcnopr,
a TaKKe WHTeErpypoBaHHOe BWAEO cCxaTve
JPEG2000 ¢ HW3KOI NaTeHTHOCTbIO, U AABNSIETCS
uaearnbHbIM peLleHMeM [Ans NOCTaBKW KWBOTO

KOHTEeHTa U Onsd yganeHHoro npon3BoAcTBa.



CEPWA NIMBRA™ 300

Cepusi Nimbra 300 MSR rpanuubl/gocTyn a (edge/ac-
cess MSRs) - 3T0 KOMMNaKTHble YCTPOWCTBA, KOTOPbIe
nogxogdAt Aans  GoMbLUMHCTBA  Meava-NpunoXeHnn
pocryna (media access applications) ansi nocrasku
n paccoinky DTT/pagno/gaHHble. OHM BkMOYaOT B
cebst nonHyto dyHKUMoHansHocTb MSR 1 mMoryT BbITh
MCMonb30BaHbI A5t POPMMPOBaHWS MeguaceTen camm
no cebe, ecnn He TpebyeTcs NPOM3BOAUTENLHOCTb
cepun Nimbra 600, 4TO, Kak MpaBwWno, BEpHO B
cnydvae ceten DTT. Nimbra 300 MSRs o6opyaoBaHb!
HesaBucumor ot GPS cuHxpoHu3aumen n TpaHcdepom
BpemeHn (Time Transfer ), a Tawke 8 BCTPOEHHbIMM
noptamu Gigabit Ethernet ans Ethernet TpaHcnopta
6e3 notepb (ETS). KommyTtatop goctyna/arperauym
Bblcokor mnoTtHocT Nimbra 390 ocobeHHO xopoLuo
nogxoout Ans QoS IP TpaHcmopta C BbICOKUMM
XapaKTepucTyKamu no yHKLIMOHAINBLHOCTU CETU.

Bce noptbl SFP BocxogsiLLen nnHim CBA3v OCHaLLEHbI

ana IP TpaHcmopTa v nopaepxvBaroT TpaHcdep
BpemMeHu no IP, TexHonornio Dynamic Trunk Capacity
ansa adpdeKTMBHOMO Mcrnonb3oBaHus nuHuA 1 1D/2D
npsiMyto koppekumio owmndok (FEC) ans adhdekTnBHOroO
BOCCTaHOBIEHUsI NOCIE OLMBOK Ha MUHWUK. YCTaHOBKa
TakKe MMeeT YeTbipe nopTagocTyna EthernetHaocHose
SFP ans [ononHUTENbHBLIX CEPBUCHBIX NMPEANOKEHMIA.
Nimbra 380 onTvmn3avpoBaHa Ans nepegayy fno cetm
SDH/SONET, HO MOXeT ObITb Taikke MCronb3oBaHa
ana IP-tpaHcnopta. Nimbra 390/380 umetot 2 cnota
ansa nHtepdencHbix mogynen cepun Nimbra 300 ans
nepefayv ayomo, BUOEO U TeneKOMMYHUKaLMOHHBIX
yenyr. Nimbra 320 n 310 siensitotcs MSRs goctyna ¢
1 v 2 BCTPOEHHBLIMU BOCXOAALLUMMMU AMHUAMU 1 1
CroToM Ansi HTepdencHbIx mogyrnen. OHn naeansHo
noaxoaaT AN KOHGUrypaumm KonmbLEeBOro [ocTyna
VNV NPUINOXEHWA yaaneHHoro AocTyna.

CEPWA NIMBRA™ 200

Nimbra 230 saBnsietca kommyTatopom goctyna Metro
Ethernet onepatopckoro knacca. OH gononHser
Nimbra 300/600 MSRs 3a c4yéT pacmpeHHOn
(PYHKLMOHANbHOCTU ANS NPUMOXEHUA TpaHuLbl,
[ocTyna v Aemapkauuu.

Nimbra 230
KOMOMHUPOBAHHbIX

Ethernet
pe3epBHON

nmeer 12 Gigabit

nopta, 3anac
MOLLHOCTM U HU3KOMOLLHYIO KOHCTpyKuuio 6e3

BEHTUNATOpa ANst HAAeXHON paboThl.

NIMBRA™ VA

Cepuss Nimbra VA Bugeo TexHuku - 310 Meaua
nnatgopma Ans  LUMPOKOro  CnekTpa Meava-
NPUIOXEHUIA, YTO NO3BOIISIET NOCTaBLUMKaM Meana-
ycnyr n TeneeeLLaTenbHbIM KOMMaHWSIM pacLUnpuTb
M ynyylwWTb CBOM MPEATIOXKEHUS  CEpPBUCOB,
COXpaHsii Mpyv 3TOM CKBO3HYH YMpaBnsieMoCTb
csoeln cetn Nimbra.

Nimbra VA 210 npeanaraet yHukanbHoe pelueHue

Ansa NoCTaBkM Meana-KoOHTEeHTa MO SKOHOMUYHLIM

IP nnHusM MakcumanbHO [AOCTYNHOro KavecTsBa
nepson munu (first-mile best-effort IP links).
Ob6beanHss HagéxHoe TpaHcnmpoBaHue ¢ MPEG-
TS BoccTaHoBneHnem pAaHHbix, Nimbra VA 210
obecneynBaeTr KayecTBo, HeobxoguMmoe Ans
NnocTaBku NEpPBOM MWUAM U paccbinku no IP cetam
MaKCMMarnbHO AOCTYMNHOro kavecTsa , nnbéo ¢ UDP
vwnu native ASI ingest n xengosep (hand-off) ¢

nogaepxkon ETR 290 moHuTOpuHra.

CEPWA NIMBRA™ 140

Nimbra 140 cobon  ceputo

MOAYINbHbIX U BOJIOKOHHO-ONTUYECKMX NPOAYKTOB

npeacrasndaeT

pocTtyna, kotopble paclmpstoT goctyp Nimbra
K ceTam kamnycHoro wunu apeHbl. Cepus Nim-
bra 140 coctouT Kak M3 MPOYHbIX, aBTOHOMHbIX
KOpMycoB AN OMNTUYECKOro BUAEO TPaHCMopTa,

Tak U U3 CMOHTMPOBAHHbIX Ha CTOWKe Mopymnewn
onsa  koHeeptupoBaHust O/E, ayamo-ambepauHra,
MynbTUNNEKCMpOBaHUA 1 Apyrux dyHumn. Bce
Mopaynu obecneunBaloT BbICOKOE KayecTBo paboThbl
Ons  ontuyeckoro TpaHcropta 6e3 notepb U
kuTepa.

NIMBRA™ VISION

Nimbra Vision ob6ecneunBaer cnown cepsuC-
OPVEHTUPOBaHHOE YNpaBrieHWe CeTblo, KOoTopoe
3aBepluaeT MynbsTucepsucHyto cetb Nimbra, ans
[OCTUXKEHUS

NpeBOCXOAHOM U peHTabenbHon

paboTbl TpeboBaTenbHbiX MpunoxeHun. Nim-
bra Vision nossonsier onepatopy obecneuvBarb,
ynpaensiTb M KOHTPONMPOBAaTb CKBO3HbIE YCMyru

no cetu C nomnHou rpaduyeckort noaaepKKon

" HenpeB30MaeHHOWM MacLTabrupyemocTbHo.

®PyHKUMOHANBHOCTL ~ cepBepa  MOXeT  ObiTb
pacnpegeneHa Mexay HECKOMbKUMMK y3namu Ansi
NOBbILLEHUS MPOU3BOANTENBHOCTM BOMbLUNX CeTen
M ONna yBENUYEHWUS! KONMMYECTBA OOHOBPEMEHHbIX
nonb3oBatenen. Nimbra Vision ob6ecnednsaet
FCAPS co

ctaHgapTHbiMu SNMP uHTepdericamm.

MOMHY0 hyHKLMOHANbHOCTb

i=

Nimbra
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Nimbra

100% kavecTBO 06CnyXnBaHusa (QoS)

Mnatcopma Nimbra no3BonseTr OpveHTUpOoBaTbCA Ha
CepBUC B MeQuaceTsx, rapaHTUpys NOrHOe Ka4eCcTBEHHOE
BUOEO W OpyrMe BuObl KPUTUYECKM BaXKHOro Tpadmka
no BCEW CETW, Oaxe Npu MOMHOW €€ 3arpyXeHHOCTW.
Nimbra MSR BbinonHsieT koMMyTaumio 6e3 notepb, C
HyrneBOW notepen naketoB yepes kaxapin MSR. Kpome
TOro, C TEXHONOrMen nWHWE C MOBbILLEHHbIM QOS,
MSR ocywecTtBnsieT yHukaneHble QoS dyHKUuMM Ans
ynydieHnsa QoS ncnonbadyemon IP-ceTw.

KomnnekcHas cdyHkunmoHanbHocTb Ethernet
Mnatdopma Nimbra BKNOYaeT NOSHY0
dyHKUMoHanbHocTb Ethernet ¢ Begywwymn Ha pbiHKe
Bo3aMOXHocTaMu IP QoS. Kcnonb3oBanve nopta wu
uHpopmaumm VLAN, Ethernet Tpadwmk w3 ogHoro
nopta MOXHO 0OTOOpasuTb Ha OTAENbHbIX KaHamax
ana addektnBHbIX cepBucoB E-Line, E-Tree n E-
LAN. WHTerpupoBaHHasi KOMMyTauus 2-r0 YpOBHS
yBENMUMBaeT CEeTeBYlD MOKOCTb U 3PPEKTUBHOCTb
ucnonb3oBaHNa nornockl nponyckaHus. MopTel Ether-
net nogaepxusatoT npuoputusaumio 802.1p u DiffServ.
PacluvpeHHble yHKLMM ynpaBneHns HemcnpaBHOCTAMU
M MpPOU3BOAUTENLHOCTBIO C  noggepxkon  SLA
MO3BONSAKT OCYLECTBNATL KOHTPOSlb OMepaTopCcKoro
Knacca Kaxgoro CoejJMHeHws1, yka3blBaTb MOBPEXAEHUS
¥ Npo6rnembl MPOM3BOANTENBHOCTY B KOPPENMPOBAHHON
n o06o6uweHHon copme. [lpoaBmkeHne curHana
HeMcnpaBHOCTWN, YTOObI CUrHaNu3MpoBaTb OLUINOKU MO
HUCXOOALEN NUHUW, TaKkKe NOAAEPXMBAETCA BHelLLHee
obopynoBaHue.

CamMbI BbICOKUM YPOBEHb UCMONIb30BaHUSA CETU
Mnatdopma Nimbra eweé Oonble YyBenunuMBaeT
YPOBEHb MCMOMNb30BaHMSA CETU 3a CYET BKIHOYEHUSA
pacLIMpPeHHON OYHKLMOHANBHOCTN C HEMEPAaPXNYECKUM,
Menkoslyencton  kommytaumen.  KaHanbl  MmetoT
HacTpanBaeMbli pasmep, HenpeB30MAEHHYHO
JeTanuMsaumio M MoryT ObiTb CUMMETPUYHBIMU UMK
aCYMMETPUYHBLIMM MO XKENaHWUIO.

No6an cnyx6a no no6om cetn

Bce npogyktel Nimbra npegnaraloT BCECTOPOHHIOK
MYSfBTUCEPBUCHYIO MOOAEPXKY AN BMAEO, ayauo,
[aHHbIX M FONTIOCOBOW CBSI3U, OCYLLECTBNSAA Nepeqayy no
ceTtu noboro Tnna, skntovas IP/Ethernet, SDH/SONET,
PDH, anvHbl BOMHbI UM HEUCMOMNb3YEMOE ONTOBOSTOKHO.
OT0 camas yHuBepcanbHas TpaHCMopTHas Megua-
nnartcgopma Ha pbiHKeE.

KIMOYEBBIE ®YHKLIN

M'Mbkne TonomorMm Ans MNOWAaroBoM HACTPOWKMU
nuHum (step-by-step build-out)

Tononornv nNUHWA MOryT OblTb HACcTpoeHbl B chopme
KOmnbLa, LWWHBLI, CETKM W CTPYKTYpP TOYKa-TOYKa, TeM
CaMbiM ynpollas nfnaHupoBaHWE CETU U MO3BONSAA
OCYLLECTBNSATL CTPATENMo pacLUMpPEHUs B COOTBETCTBUN
c notpebHocTamu. OTa cBoboga Bbibopa nydllewn
TOMONOMMN B COOTBETCTBUMN C PAKTUYECKUM PUCYHKOM
Tpachuka SBNAETCS KMAYOM K BbICOKOMY YPOBHIO
UCMONb30BaHNS CETEBLIX PECYPCOB.

CurHanusnpoBaHHoe CKBO3HOe obecneyeHue U
BOCCTaHOBIeHWe cepBUca

KaHanbl, kak ogHoagpecHble, Tak M MHOroagpecHble,
aBTOMAaTUYECKN HaxoOdAT ONTUManbHbIM NyTb B CETU
BO Bpemsi obecneyeHusi cepBuca, Tpebys TOMbKO
naoeHTUMKaLMIO KOHEYHbIX ToYeK. BHyTpenomnocHbIf
NPOTOKON CUrHanu3auum 3aHUMaeTCd HacTPOWKOW B
CeTW, N CepBUCHI aBTOMaTUYECKU MepeHanpaBrnsoTcs
B cnyyae cboeB. BapuaHTbl BOCCTaHOBNEHWS
BkntovatoT hop-by-hop 6bicTpoe nepeHanpaBneHue,
MapLUpyTU3aumio NpeaonpeaeneHHoro NCToYHrKa (pre-
defined source routing) 1 nocesAWEHHYO 3awmnTy 1+1
(dedicated 1+1 protection) B mto60oi ceTeBOM TONOMOMUN.
BapuaHTbl 3awmThl 060pyAoOBaHUA BapbUpykOTCA OT
OybrMpoBaHHOrO MCTOYHMKA MUTaHWS OO MOMHOro
annapaTHoro pe3epB1MpoBaHuS.

MHoroagpecHas paccblifika

Nimbra products support multicast transport for all ser-
vices, such as Ethernet, ASI, 3G/HD/SD-SDI, AES/EBU,
SONET/SDH, and PDH. This feature allows, e.g., hun-
dreds of IP MPEG channels to be sent securely without
interfering with other traffic on the same link, ensuring
fast response times, constant delay and fast protection.
Multicasting is supported in any network topology and
for any level of forking with uncompromised QoS.

PYHKLUM BPEMEHU U CUHXPOHU3aLUN

Mnatdopma Nimbra obnagaet yHUKanbHbIM peLleHnemM
KaK Ons CMHXPOHM3auun ceTu, Tak U ansa nepegadn 1
PPS/10 MI'u abconoTHoro BpemeHu, obrerdyasi kak
CUHXPOHM3aLMo, Tak 1 abCconTHOE BpeMsl ANs Takmx
NpUNoXeHun, Kak opgHoyacTtoTHble cetu DTT (SFEN),
nepegada coToBOro Tpaduka v yaaneHHas CtygumnHas
CMHXpOHM3auMa 6e3 HeobXxoouMOCTM yCTaHaBNMBATb
[OpOorocTosiliee U noaBep)KeHHoe olnbkam BHelluHee
060pynoBaHNE CUHXPOHU3ALMN.




[TTABHbIE ®YHKLN

100% kavecTBO 06CNYyXMBaHUA cepBUCa
BMAEO BbICLUEro Ka4yecTBa, Aaxe npu NofHON 3arpy>XeHHOCTU CeTH.

HaCTpaMBaeMblﬁ pa3Mep KaHana n Hemepapxumieckas KOMMmyTauus.

KomnnekcHas dpyHkumoHanbHocThb IP u Ethernet
C NOBbILWEHHON ceTeBOMN MMOKOCTLIO U 3¢hhEeKTMBHOCTLIO NONOCHI
nponyckaHus
M caMbIM BbICOKUM KayecTBOM ob6cnyxuBaHus IP.

MoNHbLIN MOHUTOPUHI NPOU3BOAUTENIBHOCTHU
KOMMJIEKCHbIA MOHUTOPUHI Ha YPOBHE KaXXA0ro cepBuca.

KommyTauus 6e3 notepb
OT BXOOHOro A0 BbIXOAHOrO NOpPTa,
Nimbra MSR Hukoraa He TepsieT naker.

BCECTOPOHHSS MyNnbTUCEPBUCHas noaaepkka ons sugeo, ayamo,
AaHHbIX U ronocoBou cBaA3u, ontuyeckux u IP-ceten, paboras B
obeunx.

CurHanusmpoBaHHoe ckBo3Hoe (end-to-end) pe3epBupoBaHue/
BOCCTaHOBIeHue
aBTOMaTUyecKasi MapLpyTMU3aLumsa U BOCCTaHOBIIEHUE KaHanoB.

MHoroagpecHas paccblinka
B No60on ceTeBOM TONONOruu, Ansa ndoro cepBuca, ¢ NOSIHON
3aWMUTHON KOMMYTaLMen.

DYHKLUN BPEMEHU U CUHXPOHU3aLMK
YHUKanbHOEe pelleHne Ans pacnpeaeneHusl BpeMeHU u
CUHXPOHM3aLM.

YHUKanbHbIA, UHTErPMPOBaHHbIN, He3aBucuMbin oT GPS 1 PPS n
10 MINy TpaHcdep.

Nimbra mn
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Nimbra

NHTepdencHble mogynu

3G/HD/SD-SDI BUOEO OOCTYTI

Mogynu aocryna SDI obecneymBaloT
BbICOKOKa4Y€CTBEHHbI TpaHcnopT BMOEO
SDI 6e3 cxatna nnn co cxatnem JPEG2000
no rnoGanbHblM CeTsM W MNpeaocTaBnsiet
3ALUMLLEHHYIO  MHOrOafpecHylo  paccChbifiky
B nobor Tonororn cetn. Mogynb Nimbra
cepumn 300 npepnaraer Bocemb noptoB SD-
SDI, ¢ He3aBMCYMOW HACTPOVKOWN Kak BXO4, Unn
BbIXO4 NIOC OAWH NOPT MoHWTopa. Bepcun ¢
8 nopramun cepun Nimbra 600 nopaepxvsatoT
SD-, HD-n 3G-SDI, kaxabli nopT MOXHO
HacTpoWTb AN TUNa curHana Kak BXof, BbIXOL,

ASI| TPAHCIMOPTHbIV OCTYN

Mogynn  TpaHcnopTHoro  goctyna  ASI
obecrneuvBaloT  TPaHCMOPT  TOYKA-TOYKA
(point-to-point), a Takke MHOroagpecHyto
paccbIfky ¢ BbicokonnotHeiM MPEG cxatvem
Bnaeo ¢ 100% kayecTBOM 0OOCNyXMBaHUS
" YypesBbl4anHoO BbICOKUM YPOBHEM
ucnonb3oBaHMs cetn. Bocemb noptoB

AES/EBU AYINO AOOCTVYTI

Lindbposoe ayauno achdekTMBHO nepenaércs ¢
MWHUManbHLIMU U3AEPXXKaMn C MOMOLLIbIO 3TUX
8-nopToBbIX MOAyren, KOTopble NoaaepPXUBIOT
LUMPOKWUM  CMEKTP  4acToT  CeMMnMpPOBaHUs
or 32 pgo 192 «klu. KnueHtbl Mo Bcemy
MWPY WCMOMb3YIT UX ANA ayamo- U BUAEO-
NPOV3BOACTBA, MNOCT-NMPOAAKLIHA, MOCTaBKW
KOHTEHTa W paccbifkv, KoTopble TpebytoT

ETHERNET OOCTYTI

WHTtepdbericl Gigabit Ethemet obecneuvsatot
yryylleHHoe  ¢popmMMpoBaHMe  KaHarnoB €
512 kbuT petanusaupenn B OOHOaAPECHbIX U
MHOroaapecHbIx  KoHdurypaumsix.  Mogynm
nogaepxueaoT  pasgenenve  VLAN, 4to
Nno3BONsET HanpaenATe kaxkapin VLAN no
BbIIENEHHOMY KaHany, a Takke npvopuTesaumuto
nakeTtoB. [oCTynHbl (OMKCMPOBaHHbIE MOPThI U

SDH/SONET AOCTYN

Mogynb goctyna OC-3/STM-1 obecneyvsaet
LieflbHYl0 MHTErpaumio CepBycoB 1 MUrpaLimnio
Ha metro-cetn. OH npeanaraet 4-kaHanbHble
NHTEpdberichbI ansi nepegayun noBbIX

UM  MoHWUTOp. 3amevarenbHble  OYHKLMM
CUHXpOHM3auum ceteit Nimbra obecnedmsatoT
OYeHb XOpOLUME XapaKTEPUCTMKN  xuTepa
M BaHgoepa. BbicokokayecTBeHHOe cxaTtue
JPEG2000 poctynHo pana  cepumn  Nimbra
600. MuorodopmatHeii SFP Bugeo mogynb
poctyna gns cepum Nimbra 600, ocHaLLEHHbIN
VMHTENSIUrEHTHLIMU SFP, obecneumBaet
rMbkoe pelueHne ana  TpaHcnopta QoS c
WHTErpUpoBaHHOM  0bpaboTko  BMAEO U
KOHBepTauven oopmara.

HacTpanBaloTCs UHOUBUAYaIbHO KaK BXOA4 Ui
BbIXO4, W NepedatoT TPaHCMOPTHbIE MOTOKM
MPEG ot 2 go 212 MOuT B 3alLMLLEHHBIX
normyeckux kaHanax. Mopgynu oOcCHaLLeHbI
BCTPOEHHOW onumen 1+1 ceTeBow 3awuTbl
ans  obecneyeHns BbICOKOW [OCTYMHOCTU
CepBUCOB.

NpeBOCXOJHOE KayecTBO 3ByKa. B gononHeHue
K nepegade AES3 cTaHgapTHbIX 3BYKOBbIX
CUrHanoB, MOAyNM Takke nogaepXuBaloT
cxatble dhopmarthl, Takve kak Dolby® E, Dolby®
Digital, a Tawke MADI. BctpoeHHas 3sawura
1+1 obecneunBaet <50 MC BOCCTaHOBIEHNE OT
notepu curHana.

8-nopToBblE MOAYNM [OCTyna, C BbIOOPOYHOM
dyHKUMEN KOMMyTauumM, 4Tobbl obecreunTb
OecnpeLeaeHTHbIN YPOoBEHb MOKOCTH, NO3BOSSSA
nepeknoyatb Tpaduk Mexay 8 dmanyeckumm
noptamm u Jo 247 nOrMYecKUMU MopTamMu.
WHTtepdpeiic 10GbE  poctyneH kak OGyoyliasi
yHKUMS.

OC-3/STM-1 COBMECTUMbIX CEepBYCOB.
MynsTunnekcvupoBaHve " KOMMYyTaums
BCTPOEHHbIX STS-1 NOTOKOB nogaepXvBaeTcs
MOMHOCTLHO.



MOAYnNb AOCTYIMNA PDH

Otn  mogynu obecrneumBaloT  MPO3payHbIN
PDH TpaHcnopTtHbii cepeuc ana  E1/DS1
Tpacuka, obecneumBasi 8, (4 ans E3/DS3
Tpacuka) He3aBUCUMbIX [ByHarpaBreHHbIX
G.703 coBmMeCTMMbIX MOPTOB. KaxabIi KOHTYP

IP/ETHERNET TPAHKN

IP/Ethernet mogynun coeanHUTENbHbLIX NTUHWIA
(Trunk Modules) nossonslT MCNONbL30BaTh
3KOHOMMYECKM 3pdeKkTMBHbIE NuHkM 1P/
Ethernet ana coegunHennss Nimbra ys3nos
n obecneyvMBalT Takoe >Xe KOMMSEKCHOe
ynpaeneHve u ceTeBble YHKUMM Ans
nnatcdopmbl Nimbra, kak u ans PDH n SDH/
SONET mogynen coeguHWUTENbHbIX FUHWUNA.
OTM MOAynvM NO3BONST MYNLTUCEPBUCHYHO
paboty no crangaptHeim 1000BASE-T unu
1000BASE-SX/LX (SFP) wuHTepdeincam,

SDH/SONET TPAHKU

- 10 T6ur STM-64/0C-192 wmogynu
maructpanu (Trunk Modules) ncnonbaytotcs
[ONsi BbICOKOMPOW3BOAMTENBHON B3aVMOCBSA3M
Nimbra 680/688 y3noB. Manenb
nogaepXxuBaeT CcMmelmBaHve Tpaduka ot
mogynen poctyna cepun Nimbra 600 B
COoYeTaHun C ApyrMMu Buaamu CEepBUCOB OT
6aszoBbIx y3noB goctyna cepun Nimbra One
n 300.

-2.576ut STM-16/0C-48 moaynu maructpanm
poctynHel B Bepcun X-ADM ¢ 2 noptamu ans
Nimbra One/300, obecneynBasi BCTPOEHHYIO
PYHKLMOHaNbHOCTb  KOMMYyTauuu  BCTaBka/
naeneyexmve (A/D) (on-board add-drop switch-
ing functionality). 3T mopynu cneumansHo
onTuMmmampoBaHbl ans cepum 300 Nimbra
One n Nimbra B 3alUuLLEHHbIX KOmbLEBbIX

PDH TPAHKU

DS3/E3 mogynb wmaructpanu npegnaraet
yeTbipe 45 unn 34 Mout PDH coBmecTUMbIX
nHTepdenca gna cepum Nimbra One/300.

V 4

obnagaet He3aBMCUMON KOMMyTaumen
KaHanoB W HECET COBCTBEHHOE TalMMpPOBaHWe,
nory4YeHHoe OT UCToYHMKA. MaHenb obnagaert
BblbopoyHOM 1+1  3awmTon KaHana Agns
Kaxkgoro nopra.

ncnonb3ys ynakosku UDP/IP/Ethernet (map-
ping). OHM Tawke oOCHaLLeHbl dYyHKUMeEN
npsimon  koppekumn owwnbok (FEC) wu
nepenoBoii TEXHOMOTMEN BOCCTAHOBIEHUSI
CUHXPOHM3aUMN C MNOMOLLLIO  MOBTOPHOW
CMHXPOHM3aLMKN NOCNe Kaxaoro xona, Ytoobbl
MUHUMU3NMPOBATbL MOTEHUMamNbHYO MOTEpto
KadyecTBa ob6cnyxuBaHus, BbI3BaHHYHO
6a3oBoli cetbto. Onumm ana 10 Féut IP/Ether-
net poctynHbl Ana cepmm Nimbra 600.

ceTax. 4-nopToBbli Moaynb Ansa cepun Nim-
bra 600 npeanaraeT 3KOHOMUYHOE, peLleHne
C BbICOKOW MIIOTHOCTBHO.

- 622 Méutr STM-4/0C-12  mogynm
MarucTpanu [OCTyMHbl B Bepcuu 2-nopta
ana  Nimbra One/300 co BcTpoeHHON
MaTpuueh kommyTauumu, KoTopass Oyaer
MaKCMMU3MpoBaTb [[OCTYNHOCTb CKBO3HOMO
OBWXKEHWs, a Takke Bepcusi 4-nopTa Ans
cepun Nimbra 600, «koTtopass OObI4HO
ncnonb3yerca Ana arperauum Tpadmka ot
ncnonb3yeMbix y3rnos goctyna cepun Nimbra
One u Nimbra 300.

- 4-noptoBbin 155 MouT STM-1/0C-3 mogynu
nepegatoT go 147 MOUT NonesHom Harpysku
Ha nopTt, obecneunBas U3gepxKy NnHKa BCero
B 1,5% no cpaBHeHuo ¢ ATM-sueiikon (10%).

3710 0becnevmBaeT MynsTUCEPBUCHYHO paboTy
no ctaHgapTHbIM coeauHeHusam DS3/E3 nnu
BbIAENEHHBIM JIUHUSAM.

Nimbra
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CeTeBas onepaumoHHas cuctema komnanum Net Insight, NimOS,06ecneunsaeTt
aBTOMATM3MPOBAHHYI NIOCKOCTb YNPaBMNEHNS CUTHANN3MPOBaHHLIM CKBO3HbIM (end-to-end)
obecneyeHnem CETU 1 N3MEHEHNEM MapLLPYTa M BKITKOYEHa B COCTaB BCEX annapaTHbIX

nnatgopm BMecTe ¢

14 Nimbra

. MOXXHO LOMONHMTENBHO NOBLICUTL PYHKLMOHANBHOCTb
CETEBbIX 3NIEMEHTOB C NOMOLLbK NPOrPAMMHbIX NAKETOB W NIULIEH3MIA, OMMUCAHHDIX HIKE.

AONHAMUYECKASA MAPLUPYTU3ALIUA

*  ABTOMaTM4eCKM 3anorHSeT U
OHOBNAET TAabnUubl MapLLpyTU3aLum,
MCnorb3yeMble ONTUYECKON NIOCKOCTbIO
ynpasreHus.

+  ObecneunBaeTt NOAKIIOYEHNE CETEBOIO
obecneyeHns 1 rapaHTUpyeT, 4YTo
WHopMaLmsa 0 MapLupyTe Bceraa
aKkTyanbHa nocne n3MeHeHus
TOnonoruu.

MHOIOAPACHASA PACCBIJTKA

+  OGneryaet rubkoe pacnpegeneHue ot
0p,HOI7I TOYKMN K MHOXXECTBEHHbIM TOYKaM
(point-to-multipoint) nto6oro cepsuca,
nogaepxvsaemoro nnatcopmort Nim-
bra.

KOMMYTALUA ETHERNET

*  [ononHeHue k mogynto goctyna 8 x
Gigabit Ethernet gnsa Nimbra 600.

. Mossonset kommyTauuto Ethernet ¢ go 8
PYHKUMSAM NepeHanpaBKu.

+  TosBonser paboTy MOAyNsi B pexume
Bridged nnu npospayHom pexume.

3ANOMUHAHUE KAOPA( FRAME STORE)

. ﬂVILl,eH3VI9| aKTUBUPYET YHKUMOHANbHOCTb
Frame Store Ha BMaeo moaynsx cepum
Nimbra 600.

. MNo3sonsaer BbipaBHMBATb ncxogdaiuine
aCVHXPOHHbIE BUaeoKaapbl No obLyen
pedepeHLMN.

[AOCTYN HD-SDI

*  JIMUeH3nA akTUBUPYET PEXUM BbICOKOW
yetkocTu High Definition 8-noptosoro
Moayns Buaeo goctyna cepun Nimbra
600.

. Moppepxka ckopoctn nepegadn HD B
6utax kak EC, Tak n CLUA.

HE3ABUCUMbIA OT GPS TPAHC®EP

BPEMEHU

*  Wcnonbayetca ansa paccbinkv doopmauum
CcuHXpoHM3aumm, 1 PPS 1 10 Mlu, ¢
BbICOKOW TOYMHOCTLI0 No ceTu Nimbra.

*  OcHOBHbIE 0b6nacTy NpMMeEHeHUs
BkntoyatoT aktmaumio SFN B cetsax DVB-
T, DVB-H and DAB.

. YcTpaHsieT HeoOX0AMMOCTb B
MCMNONb30BaHNM JOPOroCTOALLMNX U
noTeHumanbHO HEHAAEXHbBIX MPUEMHUKOB
GPS.

CXATUE JPEG2000

*  Ob6ecneunBaeTt 6ecLIOBHYO n/unn 6e3
rnomex KOMMyTaLuio B cnyyae c6os ans
Ethernet n Bugeo cepsucos.

BECLLUOBHAA / BE3 MOMEX 3ALUNTA 1+1

*  ObecneunBaeT 6ecLIOBHYO n/unn 6e3
rnomex KOMMyTaLuio B crnyyae cbos ans
Ethernet n Bngeo cepsucos.



OBWWME TEXHNYECKUE XAPAKTEPUCTUKN

Perynuposku
CootBetcaue
cTaHgapTam

Environmental
Conditions Ycnosus
oKpy>atoLen cpefbl

Performance
Mpon3BoanTENBLHOCTL
MoHUTOPUHT:

EMC: FCC 15 Class A, ETS 300 386
Mapkuposka CE: EN 300 386-2, 93/68/EEC
OnektpobesonacHocTs: UL 1950, EN/IEC 60950
NEBS: GR-63-CORE, GR-1089-CORE

Paboyas Temnepatypa: ot 5 1o 40°C / o1 41 go 104°F

- KpaTKocpoyHas akcnnyaums: ot -5 go 55°C / ot 23 go 131°F
Temnepatypa xpaHeHust: ot -40 o 70°C / ot -40 po 156°F
OTHocuTenbHas BnaxHocTb: oT 10% a0 90%, 6e3 koHaeHcaLum

Bce ycnyru ocHoBaHbl Ha ITU-T G.826
Cramuctuka naketos Ethernet, RMON

YMNPABINEHWE CETbIO

OnemeHT
MeHepxep

Nimbra Vision™
NMS

BcTpoeHHbIi BeD-nHTEpdeNc ¢ nonHoit yHKuMoHanbHocTeio FCAPS

Wutepdeic CLI

SNMP v1, v2c, v3; Moaaepxka TpeTbeir ctopoHbl NMS

BHyTpenonocHbIit kaHan ynpaenexs uni BHEMOMNOCHOE YNpaBneHne Yepes nopT ynpaBneHms

ABTOMaTHYECKOE OBHAPYKEHNE YCTPOICTB, TOMONOTMYECKUE KapThbl, ynpasneHne coosimu, cetesasi 6a3a AaHHbIX, IPefOCTaBNEHNE YCayr,
unTepderic Northbound Provisioning, kaHan TpaccupoBKy, LIEHTPanM30BaHHOE pe3epBHOE Kon1poBaHue, ynpasneHne cebinkamulink ,
ynpaBneHue adhdeKTMBHOCTbLIO, YNpaBMeHWe NOACETM U ynpaBneHns 6e30nacHoCTbI0.

Nimbra 15



Net Insight AB - Box 42093 - SE-126 14 Stockholm - Sweden
TenedboH: + 46 (0)8 685 04 00 - dakc: + 46 (0)8 685 04 20
On. nouta: EMEAinfo@netinsight.net

Net Insight AB (Singapore) - 81 Ubi Avenue - #10-15 UB.ONE
- Singapore 408830 - TenedoH: + 65 6636 2350 - dakc: + 65 6636 3235 -
On. nouta: APACinfo@netinsight.net

Net Insight — MouTtoBbIn agpec: PO Box 25906 Dubai
- United Arab Emirates - Agpec: Concord Tower, 26th Floor, Office 2607,
Dubai Media City
TenecdoH: +971 50 654 90 40 - E-mail: MEinfo@netinsight.net

Net Insight Inc. - Regus 1501 - Broadway - New York, NY 10036 - USA
TenedoH: +1 866 217 9705 - An. nouyta: usinfo@netinsight.net

www.netinsight.net

WHcopmaLmsi, coaepxaLLasicst B iaHHOM JOKyMEHTe, MOXET BbiTb 1ameHeHa 6e3 NpeasapuTenisHOro yseaoMneHust. [si nosy4eHmst AONOMHUTENbHOM MHEOPMALIKM O COCTOSIHUM 1 AOCTYMHOCTY MPOAYKLMM, MOXAMNYACTa, HanmwumuTe
Ha info@netinsight.net nnn nocetute www.netinsight.net. © Copyright 2013, Net Insight AB, LLiseumsi. Bce npaea 3awmierbl. Net Insight u Nimbra sisnsitotcst ToBapHbiMy 3Hakamm komnanum Net Insight AB, LiseLusi. Bece octanbHble

NID3359 V6  38PEr1CTPUpOBaHHBIE TOPrOBbIE MapKM SIBMISIOTCS! COBCTBEHHOCTLIO MX COOTBETCTBYHOLLVX BAAETLLIE.



