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TepmuHonorus
E1l noToK — KaHa/ nepefayn AaHHbIX, MMeloWwmin nHTepdeic B COOTBETCTBMU CO

E1 uHTepdelic

Ethernet KaHan

NHTepdelic Ethernet

ONTOBOJIOKOHHbBIN UHTepdenc
Ethernet

ArperaTHbIn UHTEepdenc

ABOHEHTCKUI nHTEpPdENC

CBeToanoaHbIE MHANKATOPDI

Mpamow kabenb

CKpeLLeHHbI Kabenb

YnpaBastowmii KomnbloTep
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ctaHgaptom ITU-T G.703 ana nepegavym AaHHbIX C HOMWHA/IbHOW
6UTOBOM CKOpOCTbio 2048 K6MT/C, KaK C LMKIOBOW opraHv3aumen B
COOTBETCTBUM cO cTaHaapTom ITU-T G.704 (unm UKM-30), Tak n 6es
LMK/IOBOM OpraHmn3aumu.

— uHTepdelic obopyaoBaHUS B COOTBETCTBMM CO cTaHgaptom [TU-T
G.703.

— KaHan nepefayu [AaHHbIX, MMERLWWUn NepeknYaemblii  nan
aBToonpeaensaemblt uHteppenc Tmna 10BASE-T, 100BASE-TX wunu
1000BASE-T gna noakntoyeHua K JIBC B COOTBETCTBUM CO CTAHOAPTOM
IEEE 802.3.

— MHTepdenc obopyaoBaHMA B COOTBETCTBMU CO cTaHaapTom IEEE 802.3.

—  WHTepdelic obopynoBaHMA 4S8  NepefadM  AaHHbIX Mo
ONTOBOJIOKOHHOMY Kabesto B COOTBETCTBUM cO cTaHaapTom IEEE 802.3.

— uHTepdelic Ethernet, npegHasHayeHHbIN ANA Nepegavm gaHHbIX E1 m
Mo0/Ib30BaTE/IbCKMX AaHHbIX OT O4HOI0 MYNbTUMIEKCOPA-KOMMYTATOpPa K

apyromy.

— wuHTepdeinc Ethernet, npeaHasHayeHHbI ANA  NOAK/OYEHMUA
aboHeHTCKUx ceTen Ethernet n pna noakntoveHMA yNpaBAAOLLErO
KOMMbloTepa.

— CUrHanbHble CBETOAMOAbl 3€/IEHOTO, XEeNTOro U KPacHOro LBETOoB,
npegHasHavyeHHble A41A UHOMKALMW COCTOAHMA MHTePdENCoB.

— Kabesib, B KOTOPOM KOHTaKTbl pa3bema Ha OAHOM KOHLE COeaAMHEHbI C
OA4HOMMEHHbIMM KOHTaKTamMM pasbema Ha ApYrom KoHLLE.

- Ka6enb, B KOTOPOM KOHTaAKTbl pa3bemMa, npegHas3Ha4dYeHHble AnA
nepegayn Ha OAHOM KOHUe, coeaAuHEHbl C KOHTAaKTaMM pPa3beMa,
npegHasHa4eHHbIMU ANnA Nnpuema Ha Apyrom KoHuUe.

— NEepPCOHasbHbIN KOMMbOTEP, NPeAHa3HAYEHHbIA 418 MOHUTOPUHIA U
yMNpaB/ieHNa My/IbTUMNAEKCOPOM-KOMMYTAaTOPOM.
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1 Yctponctso u pyHKUMOHUPOBAHUE

3Ta rnaBa 3HaAaKOMWUT C MY/IbTUMNNEKCOPOM-KOMMYTAaTOPOM (rMBPUAHBIM MYNbTUMIEKCOPOM)
Sprinter TX 1 onncbiBaeT ero OCHOBHblE BO3MOXHOCTM, a/IFOPUTMbI PaboTbl.

1.1 AnnapaTHoe YyCTPOACTBO My/bTUN/IEKCOpPa-KoMmmyTaTopa Sprinter TX

MynbTunaekcop-kommyTaTop Sprinter TX npeactasnseT cobon COKHOE MUKPOMNPOLLECCOPHOE
YCTPOWCTBO, COCTOALLEE W3 CAeaylowmx OCHOBHbIX y3/10B: E1 ¢pelimepa, B COCTaB KOTOPOro BXOAWUT
LeHTpanbHbIi npoueccop (LiM), Ethernet KommyTaTopa 2-ro ypoBHA 1 CONPOLLECCOPa U3MEPEHU.

BblleonucaHHble y3/bl paboTaloT Noj ynpasaeHMemM LeHTPabHOro npoLeccopa, nporpaMmmHoe
obecrneyeHne KOTOPOro BbIMOAHAET CeAytoLMe OCHOBHbIE GYHKLMM:

®  MpPOBEPKY U KOHOUIypaLMIo BCEX Y3/10B MYbTUMIEKCOPA-KOMMYTAaTOPa NP BKAOYEHUM NUTAHUA;
e 3arpysky mmkponporpammbl B E1 dperimep;
®  MakeTM3auMio 1 nepeaayvy notokos E1 yepes kaHan Ethernet;

®  KOHTPO/Ab NApameTpoB BXOAHbLIX CUIHA/NOB W COCTOAHWA arperatHbiX MHTepdeicoB BO Bpems
paboTbl MyNbTUNAEKCOPA-KOMMYTATOPA;

° 3anNUCb B 3HEProHE3aBUCMMYIO MNMaMATb AadHHbIX 060 BCeEX OTK/IOHEHUAX OT HOPMbl BXOAHbIX
CUrHanoB N HapyweHunAax pa6OTOCI'IOC06HOCTM MYNIbTUNIEKCOPA-KOMMYTATOPA,

e  MHAMKAUMIO YHKLUMOHMPOBAHMA MY/bTUMNIEKCOPA-KOMMYTATOPa W Bblaadyy AMarHOCTUYECKOM
mHpopmaumm no npotokonam telnet, SSH, HTTP, SNMP.

AC 220V
BN

............. TepmomeTp

> Conpoueccop
o ....... L
o L
Ethernet 1000Base-T

DC 36-72V MEM Clock

O

E1 G.703 interfaces
: Ethernet

E1l M KOMMYTATOpP
RJ45 |-|
% dpenmep 2-ro ypoBH#A _.Iﬂ R4

RJ45 RJ45

3anyck B UART 1,2
3aBOZICKOM —
pexmnme
KonsepTop | ] F‘ miniUSB
FLASH ypoBHeY

|

PucyHok 1.1 - OcHOBHbIe y31bl My/ibTUNIEKCOPa-KoMMyTaTopa Sprinter TX

BxogAawme notokn E1 npuHMmatoTca aboHeHTCKMMUM UHTepdelicammn ycTpoictea. CoctosHue
UHTepdelica (OTcyTcTBME CcUrHana, KoAoBble OLWMBKM, noTepAa GpermoBOM CTPYKTYpPbl) HenpepbiBHO
KoHTponupyetca E1 dperimepom. LleHTpanbHbi npoueccop pasbuBaeT MNPUMHATBIA MOTOK Ha MNaKeTbl
AnvHol oT 128 o 1408 6aliT, KoTopble coaepykaT oT 4 ao 44 ¢perimos G.704 (npu nepepaye 32 Talim-
cnotoB) v oT 4 go 252 ¢permos G.704 npu nepepaye meHee 32-yx TalimM-c10TOB. TN NakeTbl CHabxKatoTcA
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3aro/IOBKaMM B COOTBETCTBMM C OAHUM M3 NOSAEPHKMBAEMbIX CTaHAAPTOB M METKaMWU MpuopuTeTa, U
HanpaBAAIOTCA B NMaKETHbIM KOMMyTaTop. MaKeTHbI KOMMYTaTOp, B CBOIO oYepesb, Ha OCHOBE MMeloLLeica
Y Hero MHGOpPMaL MM 0 MapLpyTax (M Ha OCHOBE anropuTma obyyeHus) c yueTom npuopuTeTa u metok VLAN
HanpasnseT NaKeTbl, cogep:Kawue uHoopmauuio o E1 NOTOKe, B /IMHUIO Nepedayn, BmecTe C
No/1Ib30BaTE/IbCKMMM NAKETaMM, NMOCTYNAOWMMMN Yepes abOHEHTCKME NaKeTHble MHTepdelicsl.

BCTpeyHbIi My/NIbTUNAEKCOP-KOMMYTATOP NPUHUMAET afpecoBaHHble eMy MAKeTbl, BbINOJAHAET
KOHTPOMb MOCTYMMBLUMX AaHHbIX, MNPU HEObBXOAMMOCTM 3anpallinBas MNOBTOP MOTEPAHHLIX MNAKETOB, U
HanpaBAAEeT MO/b30BaTE/IbCKME MaKeTbl B aboHeHTCKMe uHTepdelicbl Ethernet, a nakeTbl ¢ NOTOKOBLIMM
AAHHbIMK B BbIXOAHYIO o4yepeapb npoueccopa 06paboTKn NoToKOB.

MynbTunAeKcop-kommyTaTop paboTaeT noa ynpasieHUEM BCTPOEHHOW OnepalUoOHHOM
cuctembl LP OS. Koa onepauyoHHOW CUCTEMbI U HACTPOMKWU MY/IbTUMNIEKCOPA-KOMMYTATOPa XPaHATCA B
MUKpOCXxemax Gn3L-namaTh, OpraHM30BaHHbIX B GaioBYO CUCTEMY.

O6HoBNEHME NpPOrpaMMHOrO obecneyeHUs MyAbTUMNAEKCOPA-KOMMYTATOpPa MOXeT ObITb
BbINO/IHEHO:

- KOHCOJIbHbIMW KOMaHAamu Yyepes "TepmuHanbHoe" nogkayeHne uam no npotokonam telnet,
ssh, npeaBapuTeibHO cKonupoBsas dali/ibl 0OOHOBAEHMUIA Ha YCTPOMCTBO MO NpoToKony FTP;

- yepes Web-uHTtepdeiic no npotokony HTTP;

[NnA 3aWmnTbl OT HECAHKLUMOHNPOBAHHOIO A0CTyNa NpeayCcMOTPEH 3anpoc Napoas 1 nposepka IP
afpeca ynpasastoLLen CTaHL MK,

1.1.1 Motoku E1

MoTok E1 (2048 K6uT/c) — 3TO NepBMYHbII KaHan Nae3moxpoHHon umdbposoi nepapxmum (PDH).
Ba3oBbIMM XapaKTePUCTUKaMM ero GU3IMYECKOro YPOBHA ABAAIOTCA aArOPUTM KOAMPOBAHMA CUrHana wu
dopma umnynbca. B antepaType, Kak NpaBMO, YKa3biBaloT ABa aAropuTma KoguposaHua — AMI (Alternate
Mark Inversion) n HDB3 (High Density Bipolar 3), Ha npaKkTuKe e B nogasnsatowem 60/bLNHCTBE C/lyYaeB
NCMNONb3yeTca nocaegHuin. HapylweHna NAMHENHOro KOAMPOBAHUA BbI3blBAlOT NOABMEHWE TAaK HA3bIBAEMBbIX
KOAOBbIX OWMBOK, OA4HAKO 3TOT NapameTp ABAAETCA BTopocTeneHHbiM. Kogosas owwubKa He Bceraa
npuBoAMT K BMTOBOM, @ MMEHHO YacToTa H6UTOBbIX owKMbOK (bit error rate — BER) n ecTb BaxkHeMwwasn
XapaKTepMCTUKa cucTem UMdpPOoBOI Nepesayn.

CTpykTypa notoka E1 onpeaensetrca Ha KaHa/ibHOM ypoBHe. Kak M3BeCTHO, 3TOT MNOTOK
dopmupyeTca nNyTemM BPEMEHHOro My/bTUNIAeKCcMpoBaHua 32 KaHvanos 64 K6éut/c. Mpu stom Tak
HasbiBaeMbllt UuKA (frame) E1 obpasyetca ns 32 BOCbMUBUTOBbIX TaliM-COTOB, Hymepyembix oT 0 go 31.
HyneBolt TaliM-CIOT NpUMEHAETCA Aaa CyXKebHbIX Lenei: nepeaayn cUrHana UMKAOBOM CUHXPOHMU3ALMK
(FAS — Frame Alignment Signal) unun curnana NFAS (Not contain Frame Alignment Signal), coobweHuii 06
OWMOKax W aBapuWHbIX CUrHanoB. Ecin npu 3TOmM BCe OCTafbHble TaliM-C/IOTbl OTBOAATCA MOA,
No/Ib30BaTeNbCKYO MHPOPMALMIO, TO TaKyl CTPYKTYpPy MOTOKa HasbiBaloT umknosoit (FAS) nan MKM-31.
Cuctembl UKM-31 ncnonb3ytoTca gna nepenadun AaHHbIX, a TaKKe B HEKOTOPbIX NpuaoxkeHuax ISDN.

Echm nomMumo HyneBoro TaMm-cioTa nof ciayxebHble uenn orsogutca U 16-i — B Hem
nepefaroTca CUrHajbl BHYTPWUKaHaAbHOW TenedoHHOM curHanmsaumm (A, B, C, D) n cBepxuukioBow
CUHXpOHM3auumn (MFAS — MultiFrame Alignment Signal), — To TaKaa CTpyKTypa Ha3sbiBaeTcA

cBepxumknosoin (MFAS) nnn MKM-30. 16 UMKNOB COCTaBAAIOT CBEPXLMKA, B TeYEHNE KOTOPOro nepeaaeTcs
curHanmsauma ana scex 30 pasroBOpHbIX KaHanoB. Cuctembl MKM-30 npuMmeHAOTCA B KAaCCUYECKUX
TenedOoHHbIX CETAX.

Kpome MKM-30 1 MKM-31 cyuwecTByeT ele oguMH TMN noTtoka E1, KOTopbiit xapakTepusyertca
oTCyTCTBMEM BOOOLWE KaKoM 6bl TO HM OblNO  CTPYKTYpbl, T. €. pasfdeneHuMa Ha KaHanbl.
HecTpyKTypurpoBaHHbI NOTOK E1, Kak NpaBWAO, NCNOb3YIOT B CETAX Nepesayun AaHHbIX.

MpoTtoKkon nepepaun E1
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MynbTUnAeKcopbl-kommyTaTopbl Sprinter TX cnocobHbl nepegasaTb OT O4HOMO A0 ABaALaTH
yeTblpex NOTOKoB E1 yepes ceTM NakeTHoM nepenayun AaHHbix (Hanpumep, IP cetn nnm Ethernet). Mpouecc
nepegayn npospayveH Aaa BCeX MPOTOKO/IOB M CUTHanAM3aLuuMid U, TakMM 06pasom, COBMECTUM CO BCEM
CyLLecTBytOWMM 060pya0BaHNEM, NCMONL3YIOLWMM MHTepdelichl E1.

B ocHoBe TexHonoruu nepegaum notokos E1 yepes nakeTHyto cpeay Ethernet waum IP nexut
NPUHUMN pa3bueHns OUTOBOro NOTOKA Ha paBHble parMeHTbl M Mepefayn Kaxaoro M3 HUx depes
NaKeTHYIO cpeay B BMAE OTAE/NbHOMO NakeTa, CHabKeHHOro COOTBETCTBYIOLLMM 3arosloBKOM. Kak M3BECTHO,
6a30BbIn “kKMpnuunk” ceteit TDM — notok E1 popmupyetca nytem BpeMeHHOrO MynbTUNAEKCMPOBaHMA 32
KaHanos 64 Ké6ut/c. Mpu 3ToM, Tak HasbiBaemMblit ppeiim E1 coctomT u3 32 Taiim-cnotos (6aitTos), ABa M3
KOTOpPbIX 0DObIMHO UCNONBL3YIOTCA ANA CAYKEOHbIX uenen: oagvH — ANA CUHXPOHW3AUMK, Apyron — ana
curHanmsaumm. Takum obpasom, ectecTBeHHOMN nopumeit 6utosoro notoka E1 asnserca peim nam rpynna
dpenmoB. Ha nepBbl B3rAsA, MOMET MNOKas3aTbCA, 4YTO A8 HAAEKHOro, OPUEHTUPOBAHHOINO Ha
YCTAaHOB/NEHME COEAMHEHUI CcepBUCA C/edyeT WCNOJib30BaTb TPAHCMOPTHbIM npoTtokon TCP. OaHako
peanmsyemad TCP rapaHTMpOBaHHasA [AOCTaBKa MNAKETOB YpPe3Bbl4aMHO M3ObITOMHA, KpoOme TOro,
MCNONb3yeMbI B MPOTOKO/IE MEXaHW3M MOBTOPHON Mepefayn COBEPLIEHHO He MpeaHa3HayeH AnA
NPUNOXKEHUN PpeanbHOrO BPEMEHM.

bonee nopxopAwmMm ABAAETCA MPOTOKON TPAHCMOPTHOTO YPOBHA, OCHOBAHHbLIM Ha MNepefadye
Aentarpamm 6e3 KBUTaHUMI, OMNLUMOHANBbHO BO3MOMXKHO MCMOAb30BAHNE MeXaHWM3Ma NOBTOPHOW Nnepegayn
AaHHbIX Ha OCHOBe fBHOrO 3anpoca Ha nepegadvy. B atom cnyyae pona cnyxkebHol mHbopmaumm
(M36bITOYHOCTE) 3HAUMTENbHO MeHblle: 3arosioBok Ethernet (14-18 6aliT), onuuoHanbHo UDP u IP
3arosioBoK (8+20 6aliT), 3aronoBok TDMoP (14 6ant) wu FCS (4 6aiita). UToro — 60 6akT npwu
MCMNoab30BaHUM NpoTokonoe IP/UDP n 32 6aiT 6e3 ncnonb3oBaHWA 3TUX NpoToKonos (+4 6aliTa npu
ucnonb3osaHmum VLAN T3ra). Yke npu 256-6a1MTOBON NoNE3HOM Harpyske 3TO BNO/He npuemnemo. Takoe
obbegnHeHne GpPerMMoB He NpUBEAET K CKONbKO-HUOYAb CYyLLECTBEHHOMY YBEAMYEHUIO 334EPIKKMU,
NOCKONbKY Kaxablh ppenm anutca Bcero 125 mkc. [axe mcnonb3oBaHue rpynnbl U3 BoCcbMU Gpeinmos,
NpUBHECET AONOJIHUTE/NIbHYIO 3a4ePXKKY BCero B 1 mc, YTo Ha NopALoK meHblle 15-mc 3aaeprKKn Kogeka 8
Kéut/c, ncnonbsyemoro B cucremax IP-renepoHnn.

KakoBbl 6bl HM ObIAM AeTann peanm3aunm CUCTEMbl MAKETHOM nepeaadn uMppoBOro NoToKa,
BaXHO OTMETUTb, YTO OHM obecrneymnBaloT NPO3payHyto nepecbinky ¢perimos TDM, He U3MEHAA HU TaUM-
CNOTbl, HX KaHajbl CUTHaNM3aUUKN, HU NepedaBaemyto MHpopmaumio. NMoaToMy MX MOXKHO UCMNOJIb30BaTb
AN1A TPaHCNOPTUPOBKMU TpaduKa Nobbix cepBrcoB E1, Aarke ecm YacTb KaHaNOB 3aHATa Mo AaHHbIE UM,
CKarkeM, notok E1 He wumeeT BoobWE HUKAKON CTPyKTypbl (T. e. npeactaBasetr coboi
HECTPYKTYPMPOBaHHbI/ NOTOK 6MTOB). TexHoI0rMsA NpUMeHMMa U gas cepsuca Fractional E1, B sTom ciyyae
ONA CHUXKeHns obbema TpaduKa B IP-nakeT BKAOYALOTCA cnelmanbHble MHPOPMaLMOHHbIe 6aliTbl.

PaccmoTpyMm MCMONb30BaHUE KasKAOro M3 Tpex TUMOB CUrHaNM3auMW: BHYTPUMOAOCHYHO (in-
band), no BblgeneHHbIM curHanbHbiM KaHanam (CAS) m obuwekaHanbHyto (CCS). Mpu Mcnonb3oBaHUK
BHYTPUMNOIOCHON CUTHANN3aUMKM CNyKebHaa MHPopMauma nepesaeTca No PasroBOPHOMY KaHany B TOM Xe
YacTOTHOM AMana3oHe, YTo M cama peyb. CnyxkebHble COObLEeHNA NpeaCTaBAAT CO6OM NPOCTO TOHA/IbHbIE
curHanbl (Hanpumep, kKoabl DTMF mam MFCR2) 1 noatomy npospayHo nepecbinatotcs cuctemamu ElolP
BMecTe ¢ peybto. CoobuieHuna curHanmsaumm CAS nepecbinatotca B TOM e ¢pelime E1, 4uTo U cama peyb
(&nAa HMX cneuunanbHo BblageneH 16- TaMM-COT), HO He B peyeBOM AmanasoHe yactoT. Cuctemol ElolP
nepegaoT ux Toxe abcontoTHO Npo3payHo. Hanbonee M3BECTHLIN NpeacTaBUTe/ b CUCTEM 0DOLLEKaHaNbHOM
curHanusaumm — 310 cuctema OKC Ne 7 wam QSIG, ucnonbsyouwaa 64-K6ut/c KaHanbl nepegayn
MHbOpPMaumKn. B KayecTBe MocnegHMX YacTo CAYXKaT KaHanbl (TalimM-cnoTbl) BHYTPWM noTokos E1. B atom
C/ly4ae coobLLEeHUA CUTHaNN3auumn Toxke 6e3 npobnaem cneaytoT yepes yctpoictea E1olP.

Ona obecneyeHus KayectBa (a MHOrAa M BO3MOXKHOCTW) nepegaun E1 Tpaduka Heobxoanmo
NnoAAepKMBaTb LO/IKHbIV YPOBEHb CMHXPOHM3aumu. MakeTsl, Nepegasaembie no Ethernet-cetam (a Tem
b6onee IP-ceTaAm), WCNbITLIBAIOT ONPEAENEHHYIO 33a4epiKKy, MpUYEeM ee BelMYMHA MOMKET CUJIbHO
BapbupoBaTtbcA. [na amynaumm B IP-cetn paboTbl cet TDM Heob6X0AMMO YMEHbLUUTb BapuaL Mo 334EPHKKU
[0 onpefeneHHOro ypoBHA, obecneuyMBaloLLEro KayecTBeHHyl TenedpoHHyto cBA3b. [aHHasa 3apada
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pewaeTca NpUuHMMakoWmm MynbTUNNIEKCOPOM-KOMMYTAaTOPOM Sprinter TX ¢ nomouibo craa*kusatowero
6y¢epa n cneynanbHOro aJsiropntMma BoCCTaHoOB/IEHUNA 4aCTOTbl nepeaayn E1 noTtoka.

CUHXpOHM3aUMA

[na obecneyeHns MPO3payYHOCTM Mpouecca nepesaydn notoka E1 yepes nakeTHyto cpegy, B
KOTOpPOW Bpema 3agepKKu (Bpems, Tpebyemoe ana nepegayn naketa OT MyHKTa OTNPaBKM A0 MyHKTA
HasHauyeHWA) ANa Kaxkgoro naketa AaHHbIX MOMKET BapbMpOoBaTbCA B LUMPOKUX Npegenax, Heobxogmmo
CrNaXKMBaTb BapuaumMn 3a4epXek U NoAaepXmnBaTb MOCTOAHHYIO YacTOTy nepeaadn AaHHbIX, B TOYHOCTM
COOTBETCTBYIOLLYIO YacTOTe Npuema.

ANropuTm nepeaadn BbIrnAgMT cnegytowmm obpasom:

Bxogawme notokn E1 npuHUMatoTca aboHEHTCKMMU MHTepdeircamm ycTpoicTea. MpuHATbIN
NOTOK pasbuBaeTca Ha nakeTbl gnmMHoi oT 128 po 1408 6aiT, KoTopble coaepKaT oT 4 ao 44 ¢ppenmos
G.704 (npw nepegave 32 Taim-cnoTtoB) U oT 4 go 252 ¢penmos G.704 npu nepegaye meHee 32-yx Tanim-
CNOTOB. 3TV NaKeTbl CHAb¥XKatoTCA 3aro/IOBKAaMM B COOTBETCTBMM C OAHUM U3 NOALEPKMBAEMbIX CTaHAAPTOB
M MEeTKaMW MpUOpUTETa, U 4Yepe3 paBHbIe MPOMENKYTKM BpemeHM, bnarogapAa NOCTOAHHOM 4YacToTe
NPUHMMAEMOrO MOTOKa, HaMNpPaBAAKTCA B arperatHblil MHTepdeinc n B ANHUIO Nepesadn. ANropuTmbl
paboTbl MaKeTHbIX KOMMYTaTOPOB TFAapPaHTUPYIOT MPUOPUTETHYIO Nepefavyy MaKeToB, COAepXKalumx
NMOTOKOBblE AaHHble. BCTpeyHoe yCcTPOMCTBO NMPUHMMAET aApecoBaHHbIe eMy MaKeTbl, U MOC/Ae KOHTPOAA
LEeNOCTHOCTM HanpasAseT Mo/ib30BaTesIbCkMe NakeTbl B bydep aboHeHTCKoro uHTepderica. Ha ocHose
MHbOPMaUMKN O CTerneHu 3anosHeHusa bydepa ycTaHABAMBAETCA YACcTOTa BbIXOAALLEro noToka. Mpoueaypa
KOPPEKTUPOBKM BbIXOAHON 4YacToTbl BbiNoAHAeTcA 20 pas B CEKyHAy, YTO MO3BOJIAET BOCCTaHaBAMBATb
WUCXOAHYIO YacTOTy C BbICOKOM TOYHOCTbO. 3a BpPems MopagKa HECKOIbKMX CEKYHZ NOC/Ae BK/YEHMUSA
YCTPOWCTBA CKOPOCTb BbIXOAHOrO NMOTOKA MOACTPAMBAETCA K CKOPOCTM BXOAHOIO MOTOKA M OCTAeTcA TOYHO
paBHOW el B Te4YeHWe BCEro BpemMeHn paboTbl ycTponcTBa. MrHOBEHHbIE OTKNIOHEHWNA CKOPOCTU Nepesayn
He npeBbIWwatoT 1-2 MUANMOHHbBIX fonen (ppm).
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OTKNOHEHWE BBIXOAHOW
4acToThI, ppm

PucyHok 1.2 - MpoLuecc NoaCTPOMKN U CUHXPOHU3aLLMK BbIXOA4HOTO NoToKa E1 npu nepBom BKAOYEHUM
yCTpOMCTBa.

Hacrtpoiika E1

Y1o6bl HacTpoutb E1, HEobXoAMMO YCTAaHOBUTb MapameTpbl COeAMHEHWs W MNapameTpbl
nepegayn. K napametpam coeguMHeHMA OTHOCATCA afpec YyAa/NeHHOro MynbTUMNAEKCOpPa-KOMMyTaTopa U
HOMep MopTa Ha HEM, a TaKXe OCHOBHble MapamMeTpbl MaKeToB AaHHbIX Hecylwmx NoTok E1 Takme Kak
pa3mep naketa, MeTkn VLAN 1 NpuopuUTU3aLmUK, PEXMM CKaTUA nay3. T.e. YTobbl YCTAaHOBUTb COeAUHEHUE
MeXay yKasaHHbiMmK E1 nHTepdpeincamm Ha NOKaAbHOM MyAbTUMNIEKCOPE-KOMMYTATOPE U yaaneHHOM, Bobl
OO/MKHbI YKa3aTb HoMep E1 uHTepdelica Ha NOKanbHOM MyAbTUMNIEKCOPE-KOMMYTATOpPeE, YKa3aTb IP agpec
YOANEHHOrO MyNbTUNAEKCOPa-KoOMMyTaTopa M Homep E1 mHTepdeica Ha yaaneHHOM MyAbTUNEKCOpe-
KOMMyTaTope. 3TO MOMKEeT cAenaTb TOMbKO aAMMHUCTPATOP M HACTPOMKa A0/KHa ObiTb BbINOJHEHA Ha
060X KOHLLaX BUPTYaIbHOrO COeAMHEHUS.

CywiecTByeT BO3MOXHOCTb YCTaHAB/IMBATb COeAMHEHME TObKO C O4HOIrO KOHLA. 9TO BO3MOXKHO,
KOrZa Ha yaaNeHHOM YyCTPOMCTBe y TOoro MHTepdeiica, C KOTOpbIM MAAHUPYETCA COeANHEHWE, YCTaHOBEH
pexkum Listen.
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CyLecTByIOT Cc/leaytolLme napameTpbl:

MNapameTpbl nepeaaym:

e VLANID

Homep BupTyanbHOW noKanbHoOi ceTn. Heobxogmmo BbibMpaTb Takoh VLAN, 4Tobbl NaKeTbl
NPOX0AMIN HAaCKBO3b OT OAHOr0 YCTPOMCTBA A0 Apyroro. Bo3amoskHbl BapuaHTbl oT 0 go 4095, O o3HayaeT
otcytcTBue metkm VLAN.

o VLANPri

BCTpOEHHbI KOMMYTaTOP MY/IbTUMNEKCOPA-KOMMYTaTopa TpebyeT 4Tobbl NpuopuTeT Obln paBeH 6-Tn
wam  7-mm  anAa  obecneyeHnA abCONIOTHOFO MPUOPUTETA, ECAN Ke UCNONb3YHTCA BO3MOMKHOCTU
NPUOPUTU3ALUN AOMNOAHUTENBHOTO 0OOPYAOBAHUA MOMKHO WMCMO/Ib30BaTbh A060OE YMCAO B 3TOM Cay4vae
MYNbTUNNEKCOP-KOMMYTATOP ANLWb NOMeYaeT nakeTbl E1, a 4ONONHUTENbHBbIE KOMMYTATOPbl OTBETCTBEHHDI
3a 70, YTobbI AaTb NpuopuTeT cornacHo nHpopmaumm VLAN. Heobxoaumo, uytobbl Tpaduk E1 umen cambiit
BbICOKMI MNPUOPUTET B MeCTHOM ceTu Ethernet.

o Compression

Br/toueHune/BbiknodeHne cxkaTua. CxaTue ocyulecteaseTtca 6e3 notepb. Ecam ckatue BKAOYEHO, TO
Heucnosiblyemble B KaHane TalM-CNOTbl He MepeaarnTca, C/lefoBaTeslbHO, YMEHbLIAeTcAa pasmep
nepeaaBaemMblx NAKeTOB, a, C/Ief0BATENbHO, N 06bEM NepesaBaeMbIX AAHHbIX.

e KeyFramelnterval

NHTepBan mexay nepegadyamm Naketos CO BCEMU TaM-CIOTaMM B Cyvae BKAKOYEHHOTO CxKaTusA (T.e.
WMHTEPBAN MeXAY Nepecbl/IKaMn KOHTPOJIbHbIX (KOHCTAHTHbLIX) 3HAYEHUI).

MoeT NnpMHUMaTb 3HadyeHns oT 0 o 65535 ppeimos.

Mo ymonyaHuio MMeeT 3Ha4YeHne 16 GppeimoB, T.e. NaKeT CO BCEMU TaMM-CNoTaMu ByaeT oTnpaBAATbLCA
yepes Kaxkable 16 ¢ppeinmos.

e DSCP

Kog, anddepeHumpoBaHHoro obcnyRkusaHmna npeacrasaseT cobon sHauyeHne, kogupyemoe B nosne DS
(Differenciated Service - audpdepeHunpoBaHHoe obcnykmBaHue). Kaxxabiit ysen DS gonxKeH Mcnosb3oBaTh
3TO 3HauyeHWe AanAa Bblbopa nosTtanHoro nosegeHus (PHB - Per-hop behavior), ana peweHua o
KNAaCCUPUKALMM KaXKAOrO MepecbllaemMoro naketa, GYHKUMA KOHAMUMOHWPOBaHMA TpaduKa, TaKUX Kak
M3MepeHUa, MAPKUPOBKA, 06paboTka M KoHTposb. Mone anddepeHumpoBaHHOro obcnyxusanma (DS)
3aHMMaeT 6 cTapwunx 6uTos (bbiBWwero) okTeTa IPV4 TOS 1 (bbiBwero) okteTa IPV6 Traffic Class;

Bo3MOKHbI ceaytoLme 3HaYeHUA KogoB AnddepeHUnpoBaHHOro 06CyKNUBaHUA:
default - obecneyeHune nepecbiNKM No Bo3moxkHocTH (RFC 2474)
¢s[1..7] - Class Selector Codepoint - Kog cenektopa knacca (RFC 2474). Tabanuya 1.1 - cooTBeTCTBUA CO
3HayeHnamu ToS.
aff1..4][1..3] - Assured Forwarding - FapaHTupoBaHHas nepecblnka (RFC 2597, RFC 3260). Tabavua 1.2 -
COOTBETCTBMA CO 3HaYeHmnaAmmn ToS.
ef - Expedited Forwarding - yckopeHHas nepecblnika (RFC 3246)

Tabnunua 1.1 — Kog cenektopa Knacca (Class Selector Codepoint)

DSCP ToS
( c:‘;’g‘ ;:f;:;:%igg:‘;it) 3HaueHue (dec) (:Lii?:;fl: _T_Z:) 3HaueHue (dec) | 3HaueHue (hex)
csl 8 1 32 20
cs2 16 2 64 40
cs3 24 3 96 60
csd 32 4 128 80
cs5 40 5 160 A0
cs6 48 6 192 co
cs7 56 7 224 EOQ
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Tabnunuya 1.2 — FapaHTMpoBaHHas nepecbinka (Assured Forwarding)

Class 1 (HaumeHbLUWMIA) Class 2 Class 3 Class 4 (HamBbIcLUMIA)

HusKuit npuopuTeT AF11 (001010) AF21 (010010) |AF31 (011010) AF41 (100010)
OT6pAChIBaHNA NAKETOB DSCP 10 DSCP 18 DSCP 26 DSCP 34
ToS 40 ToS 72 ToS 104 ToS 136

Cpeanuii npuoputer AF12 (001100) AF22 (010100) |AF32 (011100) AF42 (100100)
OT6pAChIBaHNA NAKETOB DSCP 12 DSCP 20 DSCP 28 DSCP 36
ToS 48 ToS 80 ToS 112 ToS 144

BbicwMii npuopHTeT AF13 (001110) AF23 (010110) |AF33 (011110) AF43 (100110)
OT6pAChIBaHNA NaKETOB DSCP 14 DSCP 22 DSCP 30 DSCP 38
ToS 56 ToS 88 ToS 120 ToS 152

Mpn nameHeHMM 3HaveHUA napameTtpa DSCP u coxpaHeHUn KoHourypaumm, B dan KoHburypaumm
system.cfg 3anuwetca 3HayeHne koga DSCP n 3HayeHune ToS, Hanpumep:

#TDMoP{
#04{
#config{
Set ToS=32;
Set DSCP=csl;
}
}
}

e FrameSize

YcTaHasnmBaeT pasmep ¢pelrima B Y2 mc. MOKeT npMHUMaTh 3HayeHua: oT 1 go 63. Mo ymosyaHuto
paBHO 2. Heo6X0AMMO MOMHUTb, YTO Yem 6O/bliie NAaKeT, TEM MeHblle HaKkNafHbIX PacxoA0B Ha nepenavy
3aro/sioBKa. Tem 6o/blle 3aAepyKKa Ha naketTmsaumto. Tem bonblune notepu 6MT Npu NponagaHUM 0AHOTO
nakera.

[TapameTpbl Nnpnema:

e JBSize

YcTaHOBKa pa3mepa BbIXOAHOWM ouepean, B MWAUCEKYHAAX.
OH posmKeH 6biTb H6onble, Yem GAYKTyaUMs TPAH3UTHOrO BPeMeHW B ceTu. Hanpumep, ecam ana cra
NakeToB Bpems TpaH3uTa Konebnetca ot 2.5 ao 6.5 mc, To 6ydep aonKeH ObiTb, XOTA 6bl 4 MC, YTOObI HU
OAMH MaKeT He 6bln notepsH. Jlydwe, ecan bydep ewe Honblie, Toraa cmoxeT paboTaTb MexaHM3m
nepesanpoca NoTepAHHbIX NakeToB. Bo Bcex cnyyasx, Korga AMcnepcus BPEMEHWU 3a4epP’KKU MpeBblilaeT
eAMHULbI MUNAUCEKYHA, BEIMYMHA Bydepa — KOMNPOMUCC MEXKAY 3a4EPKKON U KOIMYECTBOM NOTEPAHHbIX
naketoB. MoKeT NpuHUMaTb 3HaveHuA: oT 1 mc go 2000 mc Ha nopT, HO He 6onee 4000 mc Ha Bce
ycTpoicTBo (HaumHas ¢ 9.4SR26).

CnepyeT yuntbiBaTb, YTO MaKcMmanbHoe Konmvectso Ethernet dpeitmos B jitter-6ydepe, orpaHnyeHo
ymcaom 512, T.e. 4OIKHO BbINONHATLCA ycnoBue JBSize/FrameSize < 256 (HaunHan ¢ 9.4SR28)

o MaxTimeout

MaKcMManbHOe Bpemsi 3KCTpanosAumMu (NMOBTOPEHMA Noc/ieAHero MnoJjlyYyeHHOro nakeTa B C/y4yae
BPEMEHHOro NpeKpalleHnsa BXOAHOro NOTOKa MaKeToB, Hanpumep npu nepekatodeHun Ethernet anHka Ha
pe3epBHbIN B ClyYae aBapuu) BbixogHoro noToka E1. [lnanasoH 3HadyeHuii ot 0 go 7000 mc.

e SyncSource

YKa3blBaeT WUCTOYHMK CUHXPOHM3auUMKM noToka E1l, Homep uHTepdeica E1 BbibepeT UCTOYHMKOM
CUHXPOHWU3AUMM BXOAALMI NOTOK Ha YKa3aHHOM MHTepdeiice; -1 (N0 yMOAYaHMIO) PEXMM BOCCTaHOBNEHMA
4acToTbl.

MNapameTpbl NPOCKaAb3bIBAHUA:

000 «HCK KommyHuKaumm Cnbupu», 2017 r. WWW.Nsc-com.com
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Sprinter TX

o SlipLeft, % u Sli

pRight, %

MuHMManbHOE 3HaYeHMe AKUTTep-bydepa B NPOLLEHTAX OT ero pasmepa (neBas v npaBas rpaHULaA).
MpumeHseTca ANA OTC/AEXMBAHWUA MPOCKaNb3biBaHUA (T.e. AMBO nepenosHeHusa, MO0 OMyCTOLEeHUS
OXKUTTEep-6ydepa) Npu BHELIHEN CUHXPOHM3ALMMN.

1.1.1.1 Hactpo#Ka nepegaumn notoKoB E1 yepes meHo

[na aToro HeO6X0AMMO B MEHI0 nepeinTn B NyHKT “3.2.2.1 MyHkm /TDMoP/nopm/config”. OH
CAYXWUT ONA YCTaHOBAEHWA BMPTYasbHOMO COEAMHEHMA MeXay yKasaHHbiMu E1l wHTepdeiicamu Ha
NIOKa/IbHOM MY/IbTUMNJ/IEKCOPEe-KOMMYTaTope M yaafeHHOM, onpeaeneHHoM ero IP agpecom.

HaCTpOﬁKa MOXET BbINMOJIHATLCA TOZIbKO aAMUHUCTPATOPOM U AO0/TI}KHA 6bITb BbINOJIHEHA
COOTBETCTBYHOLL MM o6pa30M Ha oboux KOHUaX BUPTYyasibHOro coeanHeHuA.

[JaHHbIV NYHKT MEHI0 BbIFNAAUT cnegyowmm obpasom, Npu cOpoLeHHbIX HAacTPoMKax (no

YMOJI4aHUI0):

/TDMoP/@/config LPOS
[>..

| --status--

| strstatus
| sIpStatus
| LinkStatus
| CurrentlB
| Speed

| --NetConfig--
| AdminStatus
| RemoteIP
| RemoteChannel
| FrameSize
| VLANID

| VLANPri

| Dscp

| MaxTimeout

| UseIP

| GatewayBypass
| --Config--

F

Power Down
WaitingInvite
Down

0

0

Listen
0.0.0.0
0

2

32

6
default
4000

Yes
Disabled

Advanced
Description
JBSize
LocalTs
RemoteTS
Loop
SpeedReg
Compression
KeyFrameInterval
DoubleSend
LostRequest
ConstSpeed
ConstSpeedValue
Slip
SlipLeft
SlipRight
--NATConfig--
WANIP
SIPPort
TDMPort

ilter: <Press any letter key to start filtering items>

ESC+h - Help

4

0-31
0-31

No

PID
Disabled
16

-1
Enabled
No

0
Disabled
75

125

0.0.0.0
5060
41000

[eTanbHoe onucaHne HacTPOEK, HUMKe Mo TeKCTy B NyHKTe "3.2.2.1 [TyHkm /TDMoP/riopm/config".

Mpumep:
Ana

MYNbTUNNEKCOPOB-KOM

CO34aHuA

MYyTaTOpOB:

BMPTYyabHOrO

KaHana

El wmexay
nepsbit ¢ IP agpecom 192.168.0.22 wn BTopon - 192.168.0.23,

nepBbiMM  UHTepdericamn  AByx

HeobXxoAMMO A0/IKHbIM 06pa3om CKOHPUIYpPUpPOBaTb YCTPOICTBA Ha 0B6OMX KOHLAX.

KoHourypaumsa ycrpotiictea ¢ IP agpecom 192.168.0.22:

/TDMoP/1/config LPOS_22

| --status--
| strstatus
| siPStatus
| LinkStatus
| CurrentlB
| Speed

| --NetConfig--
| AdminStatus

Working,PID Sync

Connected
Up

3999

942

Connect

Advanced
Description
JBSize
LocalTs
RemoteTS
Loop
SpeedReg
Compression
KeyFrameInterval
DoubleSend

ESC+h - Help

4

0-31
0-31

No

PID
Disabled
16

-1
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| RemoteIP 192.168.0.23 | LostRequest Enabled

| RemoteChannel 1 | ConstSpeed No

| FrameSize 2 | ConstSpeedvalue 0

| VLANID 32 | slip Disabled

| VLANPri 6 | SlipLeft 75

| Dscp default | SlipRight 125

| MaxTimeout 4000 | --NATConfig--

| UselpP Yes | WANIP 0.0.0.0

| GatewayBypass Disabled | SIPPort 5060

| --Config-- | TDMPort 41000

Filter: <Press any letter key to start filtering items>
KoHdurypaums ycrpoiictsa c IP agpecom 192.168.0.23:

/TDMoP/1/config LPOS_23 Advanced ESC+h - Help

[>.. | Description

| --sStatus-- | IBSize 4

| strstatus Working,PID Sync | LocalTS 0-31

| sIpstatus Connected | RemoteTS 0-31

| LinkStatus Up | Loop No

| CurrentlB 1572 | SpeedReg PID

| Speed 4030 | Compression Disabled

| --NetConfig-- | KeyFrameInterval 16

| AdminStatus Listen | DoubleSend -1

| RemoteIP 192.168.0.22 | LostRequest Enabled

| RemoteChannel 1 | ConstSpeed No

| FrameSize 2 | ConstSpeedvalue 0

| VLANID 32 | slip Disabled

| VLANPri 6 | slipLeft 75

| pscp default | SlipRight 125

| MaxTimeout 4000 | --NATConfig--

| UseIP Yes | WANIP 9.0.0.0

| GatewayBypass Disabled | sIPPort 5060

| --Config-- | TDMPort 41000

Filter: <Press any letter key to start filtering items>

1.1.1.2 HacTpo#Ka nepegaumn HedppeiimnpoBaHHbIX NOTOKOB E1

Hdanee HeobxoaAMMO nepeinTn B MeHio no nytm “3.2.1.1 [MyHkm /E1/nopm/config” v napametp
Unframed nepeBecTu B 3HayeHue Yes. ITO gelcTBMEe HEOBXOAMMO BbINOMHUTL KaK C IOKANbHOM CTOPOHbI,
TaK M C yaaneHHow (npu napametpe AdminStatus = Listen Ha ogHom u3 ycTpoiicTs, napameTp Unframed
MOKHO M3MEHATb TO/IbKO Ha oAHOM ycTpolictBe ¢ AdminStatus = Connect). CooTBeTcTBeHHO oT ATC NoTok
[0MKeH 6bITb HedppeMMUpPOBaHHbIN.

1.1.1.3 HacTpoiKa Komnpeccuu (cxkaTtma) npu nepegaye notokos E1

Echn cxkatme BKAKOYEHO, TO HeEuUcno/sbsyembleé B KaHane TaMM-CNOTbl He nepegaroTca,
cnenoBatesibHO, yMEHbLIaeTCA pasmMep nepenaBaemblX MNMaAKEToB, a, CnegoBaTtesibHO, U 0bbem
nepengaBaemMbixX AaHHbIX. Catue ocyuwiecrtsaAeTca 6e3 noTepb.

[Ons  BKAOYEHUSs CKaTUA HeobxoamMmo neperntM B MeHo no nytm “3.2.2.1 [lyHKkm
/TDMoP/nopm/config” v nepesectn napametp Compression B 3Ha4eHue Enabled.

B cnydae BK/IIOYEHHOTO CXKAaTWA MOXKHO PeryanpoBaTb MHTEpPBasl MeXA4y nepefayamum MakeTos
co Bcemu Talim-cnotamu (KeyFramelnterval). MoxeT npMHMmMmaTh 3HadeHna ot 0 Ao 65535 ¢ppeinmos.
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Mo ymonyaHuio MMeeT 3HayeHwe 16 ¢pelrimos, T.e. MAKeT CO BCeMM Talm-cnotamu byaet
OTNPaBAATLCA Yepes Kaxaple 16 ppeiimos.

1.1.1.4 HacTpoMKa CMHXpPOHM3aLMK NOTOKa E1 oT BHELWWHEro UCToYHUKa

[NA CUHXPOHM3aLMM OT BHELIHEro UCTOYHUKA B NYHKTe MeHto “3.2.1.1 [TyHkm /E1/nopm/config”
Heobxoaumo napameTpy SyncSource 3afaTb 3HayYeHMe MNOpTa, OT BXOAALLEro MOTOKA KoToporo byaper
CMHXPOHM30BaTbCA NOTOK E1 Ha TeKywem uHTepdeiice.

Mo ymonuaHuio: -1 (pexkum BOCCTaHOB/IEHWA YaCTOTbl)

Mpn BKAKOYEHUN CUHXPOHU3ALMM OT BHELIHErOo WCTOYHMKA, TPeByeTcs BKAOUUTL PEXMM
OTCNEMMBAHMA  MpPOCKanb3blBaHMA  (napameTp  Slip  yctaHoBuUTb B  Enable B HacTpoWKkax
/TDMoP/riopm/config).

MNpunmep:

B nyHKTe meHto /E1/0/config napameTp SyncSource nmeet 3HayeHme 1.

MoTok E1 nutepdeitca 0 6yaet 6paTb CUHXPOHMU3ALMIO OT BXOAALWEro B 1 nopT notoKa E1.
1.1.1.5 Hactpoika ay6nmposaHusa ¢ppeimos E1

Ona BkawoyeHna aybamposaHusa ¢perimos TDMoP, HeobxoaMmo MNepenTt B MEHI B MYyHKT
“3.2.2.1 IyHkm /TDMoP/nopm/config” v HactpouTb napameTp DoubleSend.

3Ha4yeHMe napameTpa YKa3blBaeT Yepes CKO/IbKO ppeirnmoB OTrnpaBanaTb AyO6AMPOBaHHbIN dpelim.
MoxeT NpMHUMaTL 3HadYeHus oT -1 Ao 63 ¢ppelimos.

Mo ymonuaHuio: -1 (aybanpoBaHue OTKAOUYEHO);

MNpumep:

DoubleSend nmeeT 3HauyeHwne 0O;

LdybnupoBaHHbIV dpelim ByaeT oTnpasB/eH cleayoWmm;

Npumep:

DoubleSend nmeeT 3HaueHune 1;

OdybnupoBaHHbIV dpelim byaeTt oTnpasneH yepes 1 dpeiim;

1.1.2 TMpotokon pe3sepsupoBaHua STP (Spanning Tree Protocol)

Spanning Tree Protocol — ceTeBoli NpoToKo/, paboTalowmii Ha BTOpom ypoBHe mogenn OSI.
OcHoBaH Ha OAHOMMEHHOM anropuTme, paspaboTUMKOM KoToporo AsnseTca «Mama MHTepHeTa» — Pagps
MepnamaH (aHrn. Radia Perlman).

OcHoBHoW 3apadveit STP aBnaetca npusegeHue cetn Ethernet ¢ MHOXeCTBEHHbIMK CBA3AMM K
APEeBOBUAHOM TONO/IOTMM, WUCKAKOYAOWeEN LMKAbI nakeTos. [poucxoAuT 3TO nyTem aBTOMaTUYeCKOro
6/10KMPOBAHUA HEHYXKHbIX B AaHHbIA MOMEHT A/A MNOJSHOM CBA3HOCTM NOpTOB. [IPOTOKOA OMMCaH B
ctaHpapte IEEE 802.1D.

NpuHuunn aevcreunsa STP:

e B cetu BbibMpaeTca 04AMH KOPHEBOMN MOCT

e  [lanee KaxKAabl OT/INYHbIMA OT KOPHEBOrO MOCT MPOCYMUTBLIBAET KpPaTYyalLMi NYyTb K KOPHEBOMY.
CooTBETCTBYIOLLMI NOPT Ha3blBaeTCA KOPHEBbIM MOPTOM. OH y 1l060ro He KOPHEBOFO KOMMYTATOPa TO/IbKO
oauH!
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e [locne 3TOro ANA KaKAOro cCermeHTa CeTM MPOCUYMUTLIBAETCA KpaTyalmMii NyTb K KOPHeBOMY
nopty. MocCT, 4epe3 KOTOPbI MNPOXOAUT 3TOT MyTb, CTAaHOBWUTCA Ha3HAYeHHbIM ANA 3TON CeTu.
HenocpeAcTBEHHO NOAKOUYEHHbIN K CETU NOPT MOCTa — Ha3HaAYeHHbIM NOPTOM.

e [lanee Ha Bcex MocTax 6/1I0KMPYIOTCA BCe NOPTbI, HEe ABNAOWMECA KOPHEBLIMU U Ha3HaYeHHbIMMU.
B utore nosyyaertca ApeBOBMAHAA CTPYKTypa (matemaTtmyeckuin rpad) C BEpPLIMHON B BUAE KOPHEBOTrO
KOoMMyTaTopa.

Anroputm aencreua STP:

e [locne BKNOYEHUA KOMYTATOPOB B CETb, MO-YMOAYaHUIO Kaxkablli (1) KommyTaTop cuntaeT ceba
KOpHEBbIM (root).

e 3aTeM KOMMYyTAaTOp HA4YMHAEeT MocbliaTb MO BCEM MopTam KoHourypaumoHHbie Hello BPDU
MakeTbl pa3 B 2 CEKYHAbI.

e  Vcxoaa u3 gaHHbix Hello BPDU nakeTtoB, TOT MAK MHOM KOMMyTaTop npuobpeTaeT cTaTtyc root,
T.€. KOpHSA.

e [locne aToro Bce NopThl Kpome root port u designated port 6nokupytoTca.

e [lpoucxoaut nocbiika Hello-naketos pa3 8 20 cekyHAa 6o npu nponasaHnMm/BoccTaHOBAEHNA
KaKoro-HMbyab NHKA, C Le/iblo NPenaTCTBUA NOSBAEHMA NeTeNb B CETU.

1.1.3 Rapid Spanning Tree Protocol (RSTP)

Rapid STP (RSTP) xapaKTepusyeTcs 3HauYuTEeNbHbIMU YycoBeplleHCcTBOBaHMAMKU STP, cpeau
KOTOPbIX HEOOXOAMMO OTMETUTb YMEHbLLIEHME BPEMEHU CXOAMMOCTU N Bosiee BbICOKYHO YCTOMYNBOCTD.

MpuHumMn pabotbl B 0bwmMx YepTax MOXoXK Ha STP: BblbupaeTcA KOPHEBOM KOMMyTaTop, K
KOTOPOMY, KaxKAbl M3 y4acTBYIOWMX B NMOCTPOEHMM AepeBa KOMMYTATOP, ULLET KpaTyanwmnin mapwpyt (c
YYETOM MPONYCKHOM CNOCOBHOCTM KaHafia) Yepes cocefHWe KOMMYTATopbl (MauM Hanpsamyto). JIMHUK, He
rnonasLne B MapLpPyT, NePEBOAATCA B PEXUM OXKUAAHUA U HE UCMONB3YIOTCA A4 Nepeaaym AaHHbIX, NOKa
paboTaloT OCHOBHble JMHUM. B cnyyvae BbIXOAA M3 CTPOA OCHOBHbIX JIMHUA, OXUAatowme AUHUK
MCNOAb3YOTCA A1A MNOCTPOEHUA a/fibTEPHATMBHOM TOMOAOIMKM, MOC/AE 4Yero ofAHa M3 JIMHUKA CTAHOBUTCS
aKTMBHOW, @ OCTaNibHble NPOAOJIKAIOT HAXOAUTLCA B PEXKMME OXKUOAHUA.

1.1.3.1 ®yHKUMA 3awmuTbl KOPHA «root guard»

DYHKLMA 3aLLMTbl KOPHA 0becneymBaeT BO3MOMKHOCTb 334aTb PACMON0KEHME KOPHEBOIO MOCTa
B ceTn. 1o obecneymBaeT yBePEHHOCTb B TOM, YTO MOPT, HAa KOTOPOM aKTUBM3NPOBAHA PYHKLMA 3aLUUTDI
KOPHS, ABAAETCA Ha3zHauyeHHbIM. OBbIMHO BCE NOPTblI KOPHEBOTO MOCTA ABAAOTCA Ha3HAYEHHbIMW, eCn ABa
unun 6osee NOPTOB KOPHEBOIO MOCTA He coegMHeHbl BMmecTe. ECIM MOCT Nosly4aeT BbICOKOMPUOPUTETHbIE
STP 3nemeHTbl AaHHbIX NPOTOKOAA ynpaBfieHuMa moctamu (BPDU) B KopHeBOM MOPTY, ANA KOTOPOro
BK/AtOYEHA YHKUMA 3aWmMTbl KOPHSA, 3aluMTa KOPHA MepeBoamuT MnopT B cocToaHue STP, HasbiBaemoe
HecornacoBaHHOCTbIO  KOpHA. CoCTOAHME  HEecornacoBaHHOCTM  KOPHA  aHaNOrMYHO  COCTOAHMIO
npocnywmsaHua. TpaduK yepes NopT B TAaKOM COCTOAHWUWM He nepecbliaeTcA. Takum obpasom, 3awmTta
KOpPHSA 334aeT pacnosioKeHne KOPHEBOro mocta. PyHKLMIO 3aLLmMTbl KOPHA HEOBXOAMMO BKHOUUTL Ha BCEX
nopTax, KOTOpble He AONXKHbI CTaTb KOPHEBbLIMU.

1.1.3.2 Hactpoika npotokona RSTP
Pexxnm RSTP BKAtOYaeTCA Ha KaXKAOM NOPTY OTAENbHO, MO YMOAYAHUIO OH BbIKAOYEH.

Bo Bknagke meHwo “3.2.3.12 [lyvkm /JEth/mopm/config” napametpy Reservation HeobxoavMmo 3agaTb
3HayeHwue RSTP.

/Eth/1/config LPOS Advanced ESC+h - Help
[>..
| Description
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| Speed Auto
| Duplex Auto
| Link Auto
| FlowControl Disable
| Reservation RSTP
| Learning Enabled

Filter: <Press any letter key to start filtering items>

YcTaHaBAMBAET perkMm paboTbl pe3epBupoBaHuA.
Reservation No — HeT pe3epBMPOBaHUA (MO YMOAYAHMIO);
RSTP — pe3epBupoBaHue no npotokoay RSTP.
[ns HacTpolikn 1 npocmoTpa napametpoB RSTP ucnonbayercs BKnagka meHo “3.2.4.5 MyHkm
/System/RSTP/Interfaces/nopm”.

/System/RSTP LPOS Advanced ESC+h - Help
[>..

| global

| Interfaces

Filter: <Press any letter key to start filtering items>

L0G:92.08.16 09:30:32.307 : [rstp] Eth port [1] changed state to Block

B nyHKTe Interfaces Bbl MOXKeTe MOCMOTPETb POAWU MOPTOB YCTPOWMCTBA, UX CTaTycbl, Bridge ID rnaBHOro
YCTPOMCTBA 06CNYXKMBAOLWENO AaHHbIA CErMeHT ceTu, Bridge ID KOPHEBOIO YCTPOMCTBA, a TaKXKe BblbpaTb
nopT Ana 6osiee TOHKOW HAaCTPOMKM.

Mpumep 1:

MycTb 2 ycTpOMCTBA NOAKAOYEHBI APYT K APYrYy ABYMSA NOPTAMM, HA 3TUX NOPTAX BKAOYEH NpoToKoa RSTP.
Bridgeld 1 yctpoicTtsa: 8000-54a54b681130

Bridgeld 2 yctpoiictea: 8000-5a003b190d9%%e

YcTpoiicTBo 1 6yaeT ABNATLCA KOPHEBLIM, T.K. UMEeT MeHbluni Bridgeld.

/System/RSTP/Interfaces LPOS Advanced ESC+h - Help

[>.. Role State Bridge Root

| o Designated Forwarding 8000-54a54b681130 8000-54a54b681130
| 1 Designated Forwarding 8000-54a54b681130 8000-54a54b681130

Filter: <Press any letter key to start filtering items>

L0G:02.08.16 09:34:02.527 : [console] Control session finished by admin from d

Mpumep 2:

3a4aanm yCTPOMUCTBY 2 MeHbLUMIA BridgePriority, npuyem Takoin, utobbl Bridgeld ctan meHble, yem Bridgeld
1 yctpoticTtBa. CnegoBaTesibHO, YCTPOMCTBO 2 ByAeT ABAATLCA KOPHEBbLIM B CETH.

/System/RSTP/Interfaces LPOS Advanced ESC+h - Help
[>.. Role State Bridge Root
| o Alternative Discarding 1000-5a003b190d9e 1000-5a003b190d9%e
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| 1 Root Forwarding 1000-5a003b190d9%e 1000-5a003b190d9%e
Filter: <Press any letter key to start filtering items>

LOG:02.08.16 09:34:02.527 : [console] Control session finished by admin from d

Bonee nogpobHo BCce NapameTpbl RSTP Ans NopTOB YCTPOMCTBA MOXKHO NPOYUTATL B MYHKTE
“3.2.4.5 lNyHkm /System/RSTP/Interfaces/nopm”, napameTpbl RSTP gns BCero ycTponcTsa onucaHbl B
nyHKTe “3.2.4.6 MyHKkm /System/RSTP/global”.

1.1.4 IGMP (Internet Group Management Protocol — npoTokon ynpasneHus
rpynnosoit (multicast) nepepauyeit pJaHHbIX B CETAX, OCHOBAHHbIX Ha
npotokone IP)

KoHeuHble N0N1b30BaTENN, KOTOPbIE XOTAT NOYYaTb NAKeTbl MHOTOAAPECHOM PACChINKK, AOKHbI
MMETb BO3MOXHOCTb COOOWUNTEL BAMMKANLLIMM MapLIpyTM3aTOPAM O CBOEM YKeJIAaHUM CTAaTb YIEHOM Fpynnbl
MHOTOapecHOM PaccblIKM U NoayyaTb NaKeTbl, NpegHa3HayYeHHble 3ToM rpynne. MexKceTeBoil NPOTOKON
ynpasneHua rpynnamu - Internet Group Management Protocol (IGMP) - ucnonbsyetca ans noaneprkaHua
YNleHCTBA B rpynne MHOroafpecHom paccblikn. IGMP TaKKe Mcnosnb3yeTcAa ANA COrfacoBaHusA paboThbl
HECKOJIbKMX MApLUPYTU3aTOPOB MHOMOaZPECcHOM PacCblIKM, YTO NPOM3BOAMTCA NyTem BblI6Opa OAHOMO
MapLuIpyTM3aTopa B KadvectBe "Beaywero". 3TOT MapLlUpyTM3aTOP OTCAEKMBAET YNEHCTBO B rpynnax
MHOTrOa4peCHOM Paccbi/IKK, KOTOpble WMMEIOT aKTMBHbIX 4ieHoB B ceTu. IGMP wucnonb3yetca pns
onpeaeneHunn, OMKEH 1N MapLLPYTU3ATOP NepesaBaTb B NOAK/IOUYEHHbIE K HEMY NOACETU NPUHUMAEMbIE
nakeTbl nan HeT. MapLupyTM3aTop, NPUHAB NaKeT rpyrnnoBoi paccblikK, NPOBEPSAET NO ero UCTOUYHMKY, eCTb
M x0T 6bl OAMH YNEeH TPynnbl MHOTOAZLPECHOWM PaCCbiNKM, KOTOPbIA CAENan 3anpoc Ha NpPUem 3TUX
naketos. Ecnn ga, To nakeT npogsuraetca. Ecam He cywecTByeT HM O4HOIO YneHa rpynnbl MHOroaApPecHoM
paccbiNKKM, TO NaKeT oTOpacbiBaeTcA.

Onepauuun IGMP

IGMP paboTaeT /iokanbHO. MapLlipyTnsaTop rpynnoBOM PAcCbi/IKM, KOTOPbLIM NOAK/AOYAeTCs K
CeTU, UMeeT CNUCOK aZpecoB FPYNMoBOM PACCbIIKM Py, NO KpanHen Mepe, C O4HUM U3BECTHbIM YJIEHOM
B 3TOM ceTwn.

[Nna KaxKaol rpynnbl eCTb 04MH MapLUPyTU3aTop, KOTOPbIA paboTaeT B pexunme pacnpeneneHus
MaKeToB, NPeAHA3HAYeHHbIX AN 3TOW rpynnbl. ITO O3HAYaeT, YTO eCcAu ecTb TPWM MapLipyTMsaTopa
rPynnoBOM pPacCbiKM, MOAK/AIOYEHHBIX K CeTM, WX TrpynnoBble uaeHTUbUKaTopbl (groupids) —
€ANHCTBEHHbIE,

XOCT MM mapLupyTM3aTop rpynmnoBoi PacCbiKM MOFYT MMETb Y1eHCTBO B rpynne. Korga xoct
MMEET Y/NIEHCTBO, 3TO O3HaYaeT, YTO OAMH M3 ero MPOoLEccoB (MpMKAagHan NpPorpamma) nosyyaer nakeTbl
rpynnoBoM paccblIKM OT HEKOTOPOM rpynnbl. Korga maplipyTmsatop MMeeT YNeHCTBO, 3TO 03Ha4aeT, yTo
CeTb, NOAKNOYEHHAA K OQHOMY U3 ee ApYyrux MHTepdeincos, NoyyaeT 3TM NaKeTbl rPYNMnoBOM PacCbINKK.
Mbl FOBOPMM, YTO XOCT UAM MapLIPYTU3aTOP MMEIOT MHTepec B rpynne. B oboux cayyaax — xocte u
MapLIpyTU3aTOpe — COXPAHAETCA CMMCOK rPynmnoBbiX UAEHTUGUKATOPOB M TPAHCAMPYETCA MX 3anpoc K
pacnpegenstolemy MmapLupyTM3aTopy.

O6beanHeHue rpynn

XOCT MAXM MapuwpyTM3aTop MOryT MPUCOEAUHUTLCA K rpynne. XOocT noaaepuBaeT ChNUCOK
npoLeccoB, KOTOPble MMEIOT YNEHCTBO B rpynne. Korga npouecc Xo4yeT NpucoeanHUTLCA K HOBOM rpynne,
OH MOCbINAEeT CBOM 3anpoc XocTy. XocT AobasnseT umsa npouecca U Uma Tpebyemon rpynnbl K ee CruCKy.
Ecnv aTo — nepBoe BXOXAEHME A/1A 3TOM KOHKPETHOM rpynnbl, XOCT NocbliaeT coobuieHne yneHcrea. Ecam
3TO He MepBOe BXOXKAEHME, MNOCbILIATL 3TO COOOLLEHNE HE HAZ0, TaK KaK XOCT — YI)Ke YJIEH TPYNMbl; OH yKe
NoJIy4yaeT rpynroByk PaccblIKy AAa 3TOM rpynnbl.
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MapwpyTmM3aTop TakKe O06CAy)KMBaeT CMMCOK TPynnoBbiX MWAEHTUPUKATOPOB, KOTOPbLIN
NMOKa3blBAET Y/IEHCTBO A/1A ceTel, MOAK/AOUYEHHbIX K KarKaomy WHTepdeiicy. Korga nosenaserca HOBbIA
WHTepec B rpynne Ans Ntoboro ns aTnux MHTEpPGEcoB, MapLwpyTU3aTOP OTCbIIAET CoobLieHMe YNEeHCTBa.
ApyrMmn cnoBamu, mapLupyTM3aTop 34ech AeACTBYET NoA06HO XOCTYy, HO ero CNUCOK rpynnbl 6oee WUpPOK,
NOTOMY YTO OH HAKaN/IMBAET YEHOB, KOTOPbIE COeAUHEHbI C ero nHTepdericammn. ObpaTUTe BHUMAHWE, YTO
COOBLLEHNE YNEHCTBA PACCLINAIOT U3 BCEX MHTEPdECoB, KPOME TOro, OT KOTOPOro NPUbbLIBAET 3anpoc.

1.1.4.1 IGMP Snooping — MpocaywmnsaHue IGMP coobueHunit

Korpga c onpeneneHHblx NOpToB HA KOMMYTaTOP NPUXOAAT COOBLLEHNA O NOAKNIOUYEHMM K KAKOW-
TO rpynne — UCTOYHUKY MHOTOaZpPecHon rpynnoBoi paccbinku (IGMP Report), KommyTatop “noHumaet”,
YTO 33 3TUMM NOPTaMM KAMEHTbI N J06ABAAET UX B CIMCOK HUCXOAALWMX NOPTOB AJ1A 3TOM rpynnbl. Ecam e
Ha KaKOM-TO NOPT KOMMyTaTopa, Npuwao coobueHne IGMP Query, TO 3HAaYUT 33 3TUM NOPTOM MCTOYHMK
multicast-tpaduka n kKommyTaTop f06aBAAET 3TOT NOPT B CMIUCOK BOCXOAALLMX NOPTOB.

Taknm obpasom, Bxogawmin multicast-noTok gaHHbIX, OyaeT TpaHCAMPOBATLCA He BO BCE MOPThI,
a TO/IbKO B Te, B KOTOPbIX KANEHTbI NOAMNMCbIBA/INCh Ha HEro.

1.1.4.2 IGMP Snooping Proxy — lMpokcupoBaHue coobweHnii IGMP

MexaHn3Mm, MOo3BOJIAKOWMIA COKPaTUTb KoandectBo IGMP coobuieHnii B cetn. Mpu obbiyHOM
CXeme, MapLIPYTU3aToOp-UCTOMHMK multicast-Tpaduka, oTnpasaser nepuoguyecku IGMP Query B
UHTepdeliic, 1 KOMMYTaTOp NEepecbiNnaeT ero BCEM aKTUBHbIM MY/JbTMKACTOBbIM KAWeHTam. Te B CBOO
ouvepenb A0MKHbI BbicnaTb B oTBeT IGMP Report. [Jna nogaBneHnA TakKUX BEEPHbIX PACCbIZIOK, KOMMYTATOP
MOMeT npoKkcupoBatb IGMP-nakeTbl, OTCbl1aA, Hanpumep, OAMH €AUHCTBeHHbIM IGMP  Report
MapupyTmnsaTopy cpasy nocne IGMP Query, BMECTO TOro, YTobbl paccblNiaTb €ro KANEeHTam.

1.1.4.3 MVR (Multicast VLAN Replication) — Penaukauua mynbtukactoBbix VLAN'os

Ecnv B Npegenax o4HOro KOMMYyTaTopa ecTb HeckoibKo VLAN, nonb30oBaTeNn KOTOPbIX A0/KHbI
No/ly4yaTb OAMH U TOT }Ke MY/IbTUKACTOBbIN TpaduK, TO OT MapLIPyTU3aTOPa-UCTOYHNKA Mmulticast-Tpaduka K
KOMMYTaTOpy MNOWAYT HECKONbKO KOMUI oAHOro TpaduKa B pasHbIXx nosb3osBatenbcknx VLAN. MVR
nossonsetr usbexkaTb 3TOro, My/bTUKACTOBbIA TpaduK nepesaétca OT MaplpyTM3aTopa TOJIbKO B
mynbTkactoBom VLAN'e, a Ha KOMMyTaToOpe OH PEnAUMUMPYETCA BO BCE MO/b30BaTe/IbCKMe. Tem cambim
CHMMAETCA HarpysKa C BbILWECTOALLEr0 MapLLPYTM3aTopa, U MeHbLUIE YTUAU3UPYETCA INHUA.

1.1.5 SNMP (Simple Network Management Protocol)
SNMP - 3TO NPOTOKOA yNpaBieHWs CeTAMM CBA3U Ha OCHOBE apxmTeKTypbl TCP/IP.

3To TexHonorua, npusBaHHas obecneynTb YMNpaBNEeHWE M KOHTPONb Hag, YCTPOMCTBAMM M
NPUNOKEHUAMM B CEeTU CBA3M NyTEémMm oOMmeHa, ynpasasoowen uHGoOpMaumen Mexay areHtTamm,
pacnonaraloWwmMmMmnca Ha CeTeBbIX YCTPOMCTBAX, M MeHegXKepamu, PaCMOSIOKEHHbIMM Ha CTaHLMAX
ynpasneHua. B HacToswwee Bpemss SNMP aBnsetca 6a30BbiM NPOTOKO/OM yrpaBneHus cetu Internet. SNMP
onpeaenseT ceTb Kak COBOKYMHOCTb CETEBbIX YNPaBAOLWMX CTAHLMI U 3/1IEMEHTOB CETU (r/1aBHble MALUWHBI,
WA03bl M MApLIPYTM3aTOpbl, TEPMMHA/IbHbIE CepBepbl), KOTOPble COBMECTHO obecneuynBatoT
AAMUHUCTPATUBHbIE CBA3M MEXKAY CeTeBbIMU YNPaBAAIOLWMMM CTAHLUAMU U CETEBLIMU areHTamm.

O6bl4HO NpK ncnonb3oBaHMM SNMP npucyTCTBYIOT ynpaBasemble U yNpaBasiowme cuctemol. B
COCTaB yNpaB/iAeMOMN CUCTEMbI BXOAUT KOMMOHEHT, Ha3blBaeMbI areHTOM, KOTOPbIA OTNPaBAAEeT OTYETHI
ynpasnawower cucteme. Mo cyuwectsy SNMP areHTbl nepepatoT ynpaB/ieHYeckyio MHbOpMaLMio Ha
ynpaBAsioLIMe CUCTEMbI KaK NepeMeHHble (Takne Kak «cBoboAHasA NamATb», KMMA CUCTEMbI», KKOUYECTBO
paboTaloLLMX MPOL,ECCOBY).

Ynpasaawwana cuctema MOXKeT noayuuTb MHbOpmauMio 4yepe3 onepauuu npotokona GET,
GETNEXT wn GETBULK. AreHT MmoXKeT camocTosTenbHO 6e3 3amnpoca OTnpaBuTb AaHHble, WUCMO/b3yA
onepaumio npotokona TRAP wuan INFORM. VYnpasnatowme CcUCTEMbI MOMYT TaKXe OTnpaBaATb
KOHOUIypaumMoHHble OOHOBAEHMSA WAM  KOHTPOAMpPYIOWME 3anpocbl, Mcnonb3ys onepaupnto SET pgna
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HenocpeacTBEHHOIO ynpaBaeHusa cuctemoli. Onepauumn KOHGUIyprupoBaHUa M ynpasaeHUsa UCMO/b3YoTCs
TO/MIbKO TOrAa, KOraa Hy»KHbl M3MEHEeHWA B CeTeBOM MHOpPacTpykType. OnepaumMm MOHUTOPWUHra 06blYHO
BbIMO/IHAOTCA HA PEryaapHoi ocHoBe.

MNepemeHHble goctynHble Yepe3 SNMP opraHM3oBaHbl B Mepapxuun. ITU Uepapxuum u gpyrue
MeTaZlaHHble (Takne KaK TUM U ONMcaHWe nepemMeHHon) onucbiBatoTca basamu Ynpasnawowein MHpopmaunm
(aHrn. Management Information Bases (MIBs)).

1.1.5.1 Hactpoiika SNMP
MynbTunnekcop-kommyTtaTop Sprinter TX nogaepxmsaet npotokon SNMP v1, v2c, v3.

BKNloYeHWe M OTKAOYEHME LAHHbIX MPOTOKOJ/IOB MOXHO MPOM3BECTM, YCTAHOBMB MNapameTp
Enabled B 3HayeHWe Yes B COOTBETCTBYIOLLEM HY)XHOW BEPCUM NYyHKTEe MeHo “3.2.4.11
/System/SNMP/<Bepcus npomokxona>".

BkatoueHne/oTKAoueHKe snmp.
Enabled Yes - Bk/oYeH (N0 ymon4aHuio);

NoO - OTK/IIO4EH.

Nanee HeobxoAMMO YCTAaHOBMTb MMeEHa snmp community. [aa 3TOro nepengute B MeHI0 B
NYHKT “3.2.4.8 lMyHkm /System/SNMP/auth” .

ReadCommunity Hactpoiika umeHn SNMP community ansa yteHus (no ymonyaHuio “public”).
WriteCommunity Hactpolika umeHn SNMP community ans 3anucu (no ymonyanuio “public”).

Y106bI HacTpoUTb OTNpPaBKy yBegomneHuin (SNMP-trap'oB) ¢ ycTpoiicTBa(areHTa) — meHeaxKepy,
HYYHO 3a4aTb B NyHKTe "3.2.4.9 [TyHKkm /System/SNMP/traps"

ServerlP Azpec cepBepa, Ha KOTOPbI OTNPaBAATb COOBLLEHUS.
Community 0O6was cTpoKa (Napo/ib) B CO0bLLIEHUN.

Bepcusa coobuieHna (vi/v2c/3).
Version
Mo ymonyaHuto: v2c

1.1.6 VLAN (Virtual Local Area Network)

BupTyanbHON /IOKA/NIbHOM CeTbl0 Ha3bIBAETCA TPynna YCTPOMCTB, MMEIOWMX BO3MOMKHOCTb
B3aMMOAENCTBOBATb MeXK Ay cob0oi HanpAMYO Ha KaHaNbHOM YPOBHeE, XOTA GUINYECKU NPU STOM OHU MOTYT
ObITb NOAKAIOYEHbI K PAa3HbIM CeTEBbIM KOMMyTaTopam. M Hao60opoT, yCTPOMNCTBA, HaxoAALWMEC B PA3HbIX
VLAN'ax, HeBMAUMbI ApYyr AN APYra Ha KaHalbHOM YPOBHE, AaXe €C/IM OHW MOAKNYEHbl K O4HOMY
KOMMYTaTOpPY, U CBA3b MEXAY 3TMMM YCTPONCTBAMM BO3MOXKHA TO/IbKO HA ceTeBOM M 6osiee BbICOKUX
YPOBHSAX.

B coBpemeHHbIx ceTax VLAN — rnaBHbIA MeXaHU3M A5 CO34aHUA NOTMYECKOM TONOAOTNN CETH,
He 3aBucAwen oOT eé dusmdeckolrr Tonosormm. VLAN'bl  uMCnonb3yloTca  ANA  COKpaleHus
LWMpOKOoBeLLaTeslbHOro Tpaduka B ceTu. MmeloT 6onblioe 3HAYeHMEe C TOYKM 3peHus 6esonacHocTH, B
YaCTHOCTU Kak cpeacTBo 6opbbbl ¢ ARP-spoofing'om.

Ha Tekywuit momeHT peanusaums pasanyHbix Tunos VLAN onwucaHa B cneundukaumm |EEE
802.1Q. BupTyanbHble NOKaNbHbIE CETU, NOCTPOEHHbIE HAa OCHOBe cTaHgapTta IEEE 802.1Q, ucnonb3ytoT
OOMNOMIHUTENbHbIE MONA Kagpa ANA XpaHeHuA WHPopmaumm o npuHagnexHoctm K VLAN npu ero
nepemeLLeHnn No ceTu.
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Hekotopbie onpeaenexus |IEEE 802.1Q.

Mopm e pexcume «TpaHKk» - GU3MUYECKUIN KaHa/l, NO KOTOPOMY nepenaercs Heckonbko VLAN
KaHa/I0B, KOTOPbIe pa3inyatoTcA Teramum (MeTkamm, fobasasembiMmn B NakeTbl). TpaHKM 0BblYHO cO3aat0TCA
MeXAy «TermpoBaHHbIMM nopTammu» VLAN-yCTPOMCTB: CBUTY-CBUTY MAW CBUTY-MApLUPYTM3aTOP.

UNoenmudgpukamop VLAN (VID) - Homep BUPTYasibHOM NOKaNAbHOM CETHU.

Noenmudgukamop nopma VLAN (PVID) - dusnyeckmin nopT KOMMYyTaTopa, UCNoNb3yeTca And
Toro, Ytobbl onpenenntb, B Kakon VLAN KOMMyTaTop HanpaBWUT BXOSALWMIA HEeMAPKMPOBAHHLIA Kaap C
NMOAK/NOYEHHOTO K MOPTY CErMeHTa, KOrAa Kaap HyKHO nepegaTtb Ha ApPYyroi nopTt (BHYTPU KOmMMyTaTopa B
3aro/IOBKM BCEX HEMAPKUPOBAHHbIX Kagapos aobasnsetca maeHtuoumkatop VID, pasHbiit PVID nopTta, Ha
KOTOPbIA OHM ObIIM NPUHATBI). ITOT MEXaHM3M MO3BOJIAET OAHOBPEMEHHO CyLLECTBOBAaTb B OAHOM CeTU
YCTPOMCTBAM C noaaepKomn n 6e3 nogaepkku ctaHaapTa IEEE 802.1Q.

Default PVID - UaeHTndumkatop VLAN HasHayaemblit Ha BXoAe A5 NOSyYeHUA HeTerMpoBaHHbIX
KaZpoB.

0603HayeHue uneHcrea 8 VLAN

[lnA 3TOro CywecTByIoT Cieaytolme peleHns:

e o nopty (Port-based): nopTy KommyTaTopa Bpy4Hyto HaszHadaeTcs oamH VLAN. MNocTtpoeHne VLAN
Ha OCHOBE MNOPTOB OCHOBAHO TO/MbKO Ha A006aBAeHMM [ONOAHUTENbHON MHOOPMAUMM K aapecHbIM
TabaMuam KOMMYTAaTOPa U HE UCMOJIb3yeT BO3SMOXKHOCTW BCTPAMBAHUA MHOOPMALMM O NPUHAANEKHOCTU K
BUPTYa/ibHOM CETU B NepefaBaemblii Kagp. B cnyvyae ecnm ogHoOMy MOPTY AOJMKHbI COOTBETCTBOBATb
HeckonbKo VLAN (Hanpumep, ecam coeauHeHme VLAN npoxoamuT Yyepes HECKO/IbKO CBUTYEl), TO 3TOT NopT
OO/MKeH BbITb YieHOM TpaHKa. CBUTY byaeT fobaenatb meTkn gaHHoro VLAN Ko BCeM NPUHATbIM Kagpam
He MMerLWMX HUKAKMX meToK. VLAN nocTpoeHHble Ha 6a3e NOPTOB MMET HEKOTOPble orpaHuyYeHusa. OHun
OYeHb MPOCTbl B YCTAaHOBKE, HO MO3BOAAKOT NOAAEPMKMBATL ANA Ka)X4oro noprta TonbKo oaHy VLAN.
CnepoBaTe/nibHO, Takoe pelleHune Manonpuemsemo Npu MUCNOoJIb30BaHUN KOHLLEHTPATOPOB UM B cCeTAX C
MOLLHbIMM cepBepamMu, K KOTOPbIM 0OpaLLAaeTca MHOMO MoJsib3oBaTesielt (CepBep He yAacTcAa BKAOYUTL B
pasHble VLAN). Kpome Toro, BHOCMTb M3MeHeHuMa B VLAN Ha oOcHOBe MOPTOB AOCTAaTOYHO C/IOXKHO,
MOCKOJIbKY MPU KaXKAOM U3MeHEeHUU TpebyeTca dpM3nyeckoe nepekatoHeHne yCTPOMCTB.

e no MAC-agpecy (MAC-based): uneHctBo B VLANe ocHoBbiBaeTcA Ha MAC-aapece paboyeit cTaHLMK.
B Takom cnyyae cButd umeeT Tabanuy MAC-agpecos Bcex ycTponcts Bmecte ¢ VLANamu, K KOTOpbIM OHU
npuHaanexar.

e [lo AONOAHUTENbHbIM NOAAM Kaapa, ANnA XpaHeHus uHPopmauum o npuHagnexkHoctn K VLAN.
CnocobHocTb aobaBneHns Teros nossonset MHpopmaumm o VLAN pacnpocTpaHATbCA Yepes MHOMKECTBO
802.1Q-COBMECTUMbIX KOMMYTaToOpPOB MO OA4HOMY (pU3MYECKOMY COeAMHEHMUIO (MarMcTpanbHOMY KaHany,
Trunk Link); cnocobHocTb £,06aBAATbL U M3BJEKATb TEMM U3 3aro/IOBKOB KagpoB NO3BOJIAET MUCMO/b30BaTh B
CeTM KOMMYTaTOpPbI 1 CeTEBbIE YCTPOMCTBA, KOTOPbIE He NoaaepKmBatoT cTaHgapT IEEE 802.1Q;

e o npotokony (Protocol-based): aaHHble 3-4 ypoBHA B 3aro/IoBKe NakeTa UCMOAb3YOTCA, YTOObI
onpeaenutb uneHctso B VLANe. Hanpumep, IP mawuHbl moryT 6biTb nepeBedeHbl B nepeblin VLAN, a
mawmuHbl AppleTalk Bo BTOpoi. OCHOBHOW HeAOCTAaTOK 3TOrO MeToAa B TOM, YTO OH Hapywaet
HEe3aBMCMMOCTb YPOBHEW, NO3TOMy, Hanpumep, nepexon ¢ IPv4 Ha IPv6 npuBesetr K HapyLleHuto
paboTocnocobHoCTH ceTu.

e MmeTogom ayTeHTUdMKauum (Authentication based): YctpoiictBa moryT 6biTb aBTOMaTUUYECKM
nepemetteHbl B VLAN, OCHOBbIBAACb HA AaHHbIX ayTeHTUPMKaALMW MOb30BATENA WAW YCTPOMCTBA NpU
MCMNONb30BaHMM NpoToKoa 802.1x

1.1.6.1 Hactpoiika VLAN

Ha ycTtpoiictBax Sprinter TX (MINI) ¢ ogHum nHTepdeicom Fast Ethernet (mapkupoBka Sprinter
TX MINI.2E1.1FE.AC220) u Sprinter TX (SFP) oTcyTcTBYeT ynpaBnsiembli CBUTY, U OHMU He NoaaepKuBatoT
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nonHoe KoHourypuposaHue VLAN'oB. Ecnn B KopHe meHto oTcyTcTBytoT nyHKTbl VLAN, ATU, EthGlobal
3HAYUT YCTPOMCTBO 6€3 CBUTHA M YKA3aTb TEMM MOXKHO TO/IbKO Ana E1 u gna ynpasneHus.

[Onsa 3agaHuA pexuma nopta HeobxoamMmo neperTn B MeHt B NyHKT ”3.2.3.15 [lyHkm
/Eth/nopm/VLAN” v BbiBpaTb Hy}KHOE 3HaYeHMe AnsA napameTpa Role.

multi - nutepdeic nponyckaeT Bce Kaapbl; PeXMM Mo YyMONYaHUIO, UCMONb3YEMbIA, ECIN ABHO He YKas3aH
apyroii pexmm. loantmka UCNonb3oBaHUA MHTEPdeNcoB onpeaendaeTca BHEWHMM 060pyAOBaHUEM,
Hanpumep, MapLIpyTU3aTopamm 3-ro ypOBHSA, CBA3bIBAIOLLUMU MYJIbTUMNEKCOPbI-KOMMYTaTOPbI;

access - WHTepdelc UCNoNb3yeTca AaAa nepefadn Nosb30BaTENbCKMX AaHHbIX. [lakeTbl € Apyrum
naeHtnomkatopom VLAN ID He KomMmyTupytloTca B 3TOT WHTepdelic. [akeTbl, nocTynatowme B 3TOT
uUHTepdelic, TernpyoTca c MAeHTUMOUKATOPOM, paBHbIM YKazaHHOMY napameTpom VLAN ID;

trunk - nHTepdeiic NponycKkaeT TONbKO TEMMPOBaHHblE Kagpbl, 3TOT PEXMM WCMO/b3YETCA ANA CBA3U C
OPYTMM MyNbTUNAEKCOPOM--KOMMYTAaTOPOM HEMOCPEeACTBEHHO;

QinQCustomer - KNUEHTCKUI NOPT, ppelimbl HA BXOAE BCErAa TEMMPYHOTCA BTOPbIM Terom (ecam 6e3 Tera, To
nepsbim); 802.1Q OTK/AOYEH.

QinQProvider - nopT, Ha BXoZe KOTOPOro MpuMHMMalOTcA TonbKo ¢pelimbl ¢ QinQTag, KoTopble
KOMMYTUPYIOTCS B COOTBETCTBMM C Tabanuel vlan’os.

Tak ke MoKHO 3agaTb rpynnsl VLAN'oB, Tag, Untag, Member v Ter ana QinQ pexxuma
Tagged - cnCOK BIaHOB, KOTOPble ByAyT BbIXOAWUTbL U3 MOPTA TErTMPOBaHHbIMU. Ecnn nopT B pexkume trunk,
TO BXoaaLme Gpeiimbl 4OAKHbI UMETb METKY U3 3TOMO CMMCKa;
Untagged - cncoK BNaHOB, KOTOpble ByayT BbIXOAUTb M3 NOpTa 6e3 Tera;
Member - cnCOK BNaHOB, KOTOPble ByAyT BbIXOAUTL M3 NopTa 6e3 M3MeHEeHUs MeTKK (B TOM COCTOAHMUU, B
KOTOPOM OHM BOLLAM B APYrON NopT);
QinQTag — Ter (ethertype), KoTopbii ycTaHaBAnBaeTcs ansa ¢permos B pexknume QinQ.

Ona 3agaHns VLAN’a nopta nsmeHute napametp DefVLAN.

Ons 3apaHma VLAN’a ynpaBneHuss HeobxoaMmo NepernTu B MeHK no nytm “3.2.5.6 [lyHkm
/IP/stored-config”, namenutb napametp DefaultVlanID v coxpaHuTb KoHbUrypaumio knasmwamm “ESC+S”.
Mocne nepesarpysKku, yCTPOMCTBO byaeT [OCTYNHO s ynpasnaeHua B gaHHom VLAN'e. lns HemeaneHHOro
msmeHeHnsa VLAN'a ynpaBneHuA 3TOT nNapameTp HeobXxoAMMO W3MeHUTb B NyHKTe “3.2.5.3 [lyHKkm
/IP/current-config”. (BHUMAHUE!!! BoamorkHa noTepa AocTyna K ycTpoictey uepes Ethernet)

[Ons NnpocmoTpa U pydyHoi KoHourypauum tTabamnubl VLAN 0B nepeiaute B MeHIO B NYHKT “3.2.6
/VLAN”. Ona co3gaHna VLAN HaxkmuTe codeTaHue Knasuw “ESC+C” u seeaute VLANID, nocne HaxmuTe
“Enter”. MNocne pobasneHua Tabaunua otobparkaetr cnucok VLAN'oB u Hactpoiikm IPAddr, NetMask,
Gateway. [na Bo3amorkHocTU ynpasneHuns VLAN’amu, Hy»KHO, 4Tobbl B napameTtpe «Cpu» B meHwo ”3.2.6.1
/VLAN/VLANID”, 6bin0 ycTaHOB/MeHO 3HadeHMe «Management» (Takoe 3HadeHue napameTpa Mo
YMONYaHUIO).

1.1.7 NAT (Network Address Translation — npeobpa3soBaHue ceTeBbix agpecos)

NAT - 3to mexaHu3am B ceTax TCP/IP, no3sonawoumii npeobpasosbiBaTh IP-aapeca TpaH3UTHbIX
nakeTtoB. TakKe umeet HasBaHua IP Masquerading, Network Masquerading u Native Address Translation.

dyHKuMoHuposaHue NAT

MpeobpasoBaHne agpecoB metogom NAT  MOXKET MPOM3BOAMUTLCA  MOYTM  toBbIM
MapLpyTU3MPYIOWMM YCTPOWCTBOM — MapLUpyTU3aTOPOM, CEPBEPOM AOCTYNa, MEMKCETEBbIM 3KPAHOM.
Hanbonee nonynapHbim asnsetca SNAT, cyTb MexaHM3Ma KOTOPOro COCTOUT B 3aMeHe aApeca MCTOYHMKA
(aHrn. source) npun NPOXOXKAEHUMN MAKETa B OAHY CTOPOHY M 06paTHOM 3aMeHe afpeca HasHavyeHus (aHr.
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destination) B oTBeTHOM nakete. Hapagy C agpecamy UCTOYHMK/HA3HAYEHME MOTyT TaKKe 3amMeHATbCA
HOMepa NOPTOB UCTOYHWMKA M HAa3HaAYEeHW .

MprHMMAA NaKeT OT NOKANbHOIO KOMMbIOTEPA, PpoyTep CMOTPUT Ha IP-agpec HasHayeHuA. Ecam
3TO /I0KaNbHbIN afpec, TO MaKeT Nepecbl1aeTca APYromy JIoKa/ibHOMY KommnbloTepy. Ecan HeT, To naker
Hago nepecnaTb HapyXy B MHTepHeT. Ho Begb 0b6paTHbIM agpecom B MaKeTe yKasaH JI0Ka/ibHbIN agpec
KOMMNblOTEPA, KOTOPbIN M3 MHTepHeTa byaer HepocTyneH. [osTomy poyTep «Ha neTy» MpPOU3BOAUT
TpaHcnaumio IP-agpeca M nopta M 3aNOMMHAET 3Ty TpaHcaauuMilo y ceba Bo BpemeHHon Tabauue. Yepes
HEKOTOpOEe BPEMS NOC/e TOro, KaKk KANMEHT U cepBep 3aKoHYaT 0OMeHMBATLCA MaKeTaMu, poyTep COTpeT y
ceba B Tabauue 3anucb 0 N-OM NOpPTe 338 CPOKOM AABHOCTU.

Momumo source NAT (npefocTaBNeHWA NO/b30BATENSAM JIOKAJbHOM CETU C BHYTPEHHUMMU
agpecamu AocTyna K cetn MIHTepHeT) Yacto npumeHnaeTcs Takxe destination NAT, koraa obpalleHusa nssHe
TPAHC/MPYIOTCA MEXKCETEBbIM 3KPAHOM Ha KOMMbIOTEP M0/Ib30BaTeNA B JIOKA/JIbHOW CETU, MMERLMi
BHYTPEHHMUIA agpec U NOTOMY HeZOCTYMNHbIM U3BHE CeTU HenocpeacTBeHHO (6e3 NAT).

CyulectByeT 3 6a30BbIX KOHLIEMLMK TPAHCAALUMK agpecoBs: cTaTuyecKan (Static Network Address
Translation), auHamuuyeckan (Dynamic Address Translation), mackapagHas (NAPT, NAT Overload, PAT).

Cratnyeckuit NAT - oTobparkeHWe HesaperncTpupoBaHHoro IP-agpeca Ha 3aperncTpMpoBaHHbIN
IP-agpec Ha OCHOBaHWM OAMH K ogHOMY. OcobeHHO Moae3HO, Korga YCTPOMCTBO A0/XHO 6biTb A4OCTYMHbIM
CHapYKu ceTu.

OnHammyeckmin NAT - oTobparkaeT He3aperncTpupoBaHHbIlM IP-agpec Ha 3aperucTpMpoBaHHbIN
agpec oOT Tpynmnbl 3aperncTtpupoBaHHbiXx |IP-agpecoB. [AuHamuyecknit NAT Tak)Ke ycTaHas/MBaeT
HenocpeacTBEHHOE OTObpaXKeHMe MeXKAY He3aperncTpMpoBaHHbIM M 3aPErMcTPUPOBaHHbIM aZpPeCOM, HO
OTOOparKeHMe MOKET MEHATbCA B 3aBUCMMOCTM OT 3apernmcTpMpoBaHHOrO agpeca, AOCTYNHOro B nyne
a[pecos, BO BpemMAa KOMMYHUKaUuN.

Meperpy:*eHHbii NAT (NAPT, NAT Overload, PAT, mackapaguHr) - dopma anHamuyeckoro NAT,
KOTOpPbIN 0TOBpaKaeT HECKOIbKO HE3APErMCTPUPOBAHHbIX alPECOB B € AMHCTBEHHbI 3aperMcTpMpPOBaHHbIN
IP-agpec, mMcnonb3ya pasnuyHble NopTbl. M3BecTeH TakKe Kak PAT (Port Address Translation). Mpu
neperpyske KaxKAblil KOMMNbIOTEP B YaCTHOM CETU TPAHC/IMPYETCA B TOT }Ke CaMblii afipec, HO C Pa3/IMYHbIM
HOMepOoMm noprTa.

1.1.7.1 HactpoiKa nepegaum notokos E1 c ucnonbsosaHmem NAT

Mpeanonoxum, uto nposaigep E1 Bbiaenset 2 notoka E1, koTopble Heo6xoAMMO NepeaaTtb Ha
1 1 2 ycTPOMCTBO (CM. CXeMY HUKE).

Sprinter
192.168.2.201

NAT Router
LAN IP: 192.168.2.7 Sprinter
LAN WAN IP: 192.168.1.3 192.168.1.201

WAN

Sprinter
192.168.2.200

Mposangep E1

ATC
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PucyHok 1.3

MynbTunAeKcopbl-kommyTaTopbl Sprinter TX HeobxoAMMO HacCTpPOUTbL cieaylowmm obpasom
(byHKuma gocrynHa c Bepcumn MO - LPOS 1.0.9.4SR4):

B nyHKTe “3.2.5.3 /IP/current-config” 3apathb IP-agpec (NetworkAddr) v wnios (DefaultGateway):

MynbTnaekcop-kommyTaTop 1:

NetworkAddr - 192.168.2.201
DefaultGateway - 192.168.2.7

MynbTnnaeKkcop-KoMmmyTaTop 2:

NetworkAddr - 192.168.2.200
DefaultGateway - 192.168.2.7

MynbTnnaekcop-kommyTaTop 3:

NetworkAddr - 192.168.1.201
DefaultGateway - 192.168.1.1

[anee HeobxoanMO nepenTun B NyHKT “/TDMoP/port/config” v BbINOAHWUTL CeAYHOLLME HACTPOMNKMN:

MynbTunaekcop-kommyTtaTop 1:

RemoteIP - 192.168.1.201
RemoteChannel - ©
WANIP - 192.168.1.3

MynbTUNAEKCOP-KOMMYTATOP 2:

RemoteIP - 192.168.1.201
RemoteChannel - 1
WANIP - 192.168.1.3

MynbTunaekcop-kommyTaTop 3 - nopt O:

RemoteIP - 192.168.1.3
RemoteChannel - ©
SIPPort - 5062

TDMPort - 41004

MynbTUNAEKCOp-KoMmMyTaTop 3 - NopT 1:

RemoteIP - 192.168.1.3
RemoteChannel - ©
SIPPort - 5061

TDMPort - 41003

Ha NAT Router'e Heo6xo4MmM0 NPOBPOCUTL NOPTLI, HANPUMEP, KaK MOKA3aHO HUMKeE.
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Well-Known Applications: User Defined El
Port Range Local IP Local Port | Protocol Description
192.168.2. BOTH [~]
5061 192.168.2.200 5060 UDP sip -
41003 192.168.2.200 41000 UDP tdmop
5062 192.168.2.201 5060 UDP sip
41004 192.168.2.201 41000 UDP tdmop
PucyHok 1.4

1.1.8 LLDP - Link Layer Discovery Protocol

Link Layer Discovery Protocol (LLDP) — npOoTOKON KaHanbHOro ypoBHA, KOTOPbI/ MO3BOASET
CeTeBblM YCTPOWCTBAaM aHOHCMPOBATb B CETb MHbOPMaLMIo 0 cebe M O CBOMX BO3MOMKHOCTAX, a TaKKe
cobupatb 3Ty MHPOPMALMIO O COCEAHMUX YCTPOMUCTBAX.

YcTpoicTeo, ncnonbsytouee LLDP, xpaHUT MHPOPMaLMIO O COCeasX, HO He nepeHanpasaneT eé
Aanblie (He3aBUCMMO OT TOFO NOAAEPKUBAET /1M YCTPOMCTBO NPOTOKOoA LLDP).

NHdopmayma o6 mynbTunNeKcopax-kommyTaTopax Sprinter TX, KoTopas MOXeT nepenasBaThca C
nomoupto LLDP:

e MAC-aapec (ChassisID) - MAC-aapec BCTpeYHOro yCTPOMNCTBa;

e WpeHtTudumkatop nopta (Port ID) - mopT BCTpeYHOro YCTPOWCTBA, Yepe3 KOTOpbIA OHO
oTnpasnneT LLDP coobuieHus;

e lmsa ycTpoliictea (System Name) - umsl BCTPeYHOro YCTPOWCTBa;
e Ynpasnatowuii agpec (Management Address) - IP-agpec BCTpeYHOro ycTpomncTBa;
1.1.8.1 NpuHumn paboTbl NnpoTokona LLDP

MpoToKoN paboTaeT TO/IbKO MeXK Ay HENOCPEACTBEHHO NPUCOeAUHEHHBIMW YCTPOMCTBAMMU. ITO
3HAYUT, YTO, HaNpPUMep, Ha PUCYHKe:

Sprinter TX

1

<4

c' ~ -\.‘f};/

0
2 3 o
S
% f}\/’, ~ 45
Sprinter TX Sprinter TX

PucyHok 1.5

»=  Sprinter TX (2) nonyuunT LLDP nHpopmaumio oT Asyx coceaeii: Sprinter TX (1) uepes gsa nopra u
Sprinter TX (3) uepes oanH noprT;

*  KommyTtaTop Sprinter TX (1) nonyumt LLDP uHdopmauuto Tonbko ot Sprinter TX (2), Ho Yepes oba
nopTa;

=  KommyTtaTop Sprinter TX (3) nonyumt LLDP nHdopmaumto Tonbko ot Sprinter TX (2).
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CoobuweHus LLDP moryT nepegaBaTtbcs Yepes NopThl, KOTopble 3ab10KMpoBaHbl STP.

1.1.8.2 HactpoiKa npoToKona LLDP

BkntoyeHune npoTokosa LLDP npomnsBoguTcsa Ans BCero yCTpoicTBa, N0 YMOJTYAHUIO OH BKOYEH.
[NA HaCTPOMKKM NapameTpoB HEOBXOAMMO NepenTn B MyHKT MeHto “3.2.4.4 /System/LLDP/config”.

Enabled

TXInterval

TXHoldMultiplier

BkntoueHne/oTkAoueHWe npotokona LLDP.
Yes - BkoUYeH (No ymonyaHuio);

No - oTK/ItOYEH.

YactoTa otnpasku LLDP-coobLeHunii coceaam.
MokeT npMHUMaTb 3HadYeHunsa ot 5 ao 500 cek.

Mo ymonyaHuto: 30 cek.

MHoOXuUTenNb, Ha KOTopbI YMHOXKaeTca TXInterval pns nonydyenusa TTL.

TTL - Bpemsa B Te4eHWe KOTOpOro coceq, byaeT xpaHuTb MHPopmaumto o6
yCcTponcTBe.

TXHoldMultiplier mo*eT npuHMMaTb 3Ha4eHus oT 2 o 10.

Mo ymonyaHuio TXHoldMultiplier nmeeT 3HaueHWe 4, COOTBETCTBEHHO, coceagHUE
ycTpoiicTBa byayT XxpaHuUTb MHGOpMaLMio B TedeHne 120 cek.

Tak e B nyHkTe “3.2.4.3 /System/LLDP/Interfaces/nopm” HeobxoAuMo yKaszaTb napameTp
Admin - npuHumaTtb, nepegasaTb, UM U NPUHMMATL U Nepegasath LLDP coobuieHuns, v yKasaTb AaHHble
TLVs. Mo yMmon4aHMIo BCe NOPTbI HACTPOEHbI AA Nprema 1 nepedaqn sceii LLDP nHpopmaumm.
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2 PYHKUMOHMPOBAHME MYNbTUMNIEKCOPA-KOMMYTaTOpPA

2.1 MocnepoBaTenbHOCTb BKAOYEHUA

Ecnn mynbtunnekcop-kommyTtatop Sprinter TX xpaHunaca npu Temnepatype Huxe +5 C nepep
nepBbiM BKAIOYEHMEM €ro HEOHXO4MMO BblAepKaTb NPU KOMHATHOM TeEMMNepPaType He MeHee ABYX YacoB.

MopKnoueHne MynbTUNNEKCOpa-KOMMmyTaTopa Sprinter TX pekomeHAyeTca npoBoauTb B
cneayrouwen nocnenoBaTeIbHOCTH:

1. MoAKNUYUTL KAeMMY 3a3eM/IeHMA, Pacro/OKEHHYID Ha 3aAgHeil naHenn Kopnyca, K
BHELLHEeMY 3aLUUTHOMY 3a3eM/IEHUIO.

2. Tlogknountb Kabenb MUTAHMA K KJAEMMHOMY COeAMHUTEN0 Ha 3agHel naHeau
MYJIbTUMNNEKCOPA-KOMMYyTaTOpa.

3. MogaTtb HanpAaxeHne NnnTaHnAa Ha MYJZIbTUNIEKCOP-KOMMYTATOP. (I'Iocne BK/TKOYEHUA NMUTAHUA
dBTOMATUYECKN NPOnN3BOANUTCA CaMOTECTUPOBaHNE O60py,CI,OBaHMF|.)

4. CKoHOMIypupoBaTb My/NbTUMNNEKCOP-KOMMYyTaTop. [locnenoBaTenibHOCTL AencTBuit  gna
HbICTPOM HACTPOMKM N BKIIOYEHMA YCTPOMCTB B paboTy onucaHa B AOKYMeHTe «bbiCTpoe pasBepTbiBaHME
MYNbTUMNEKCOPOB-KOMMYTAaTOPOB Sprinter TX». YnpasieHue MyAbTUNAEKCOPOM-KOMMYTaTOPOM WU ero
NoJIHasA HaCTPOWKa onucaHsbl B rnase 4.

5. MoAKNIOUMTb BUNKKU Kabenei BHEWHUX GUSMYECKUX IMHUIA K COOTBETCTBYIOLMM pasbemam
NHTepdENcoB MyabTUMNIEKCOpPa-KoMMyTaTopa. Mocse NoakaloueHnn Bcex Kabenei (Npu ycnoBMM WTATHOM
paboTbl BCEX NIMHMIA CBA3M) CBETOAMOAHAA MHAMKAUMA [0/KHA COOTBETCTBOBATb HOPMAJ/IbHOMY PEXMMY
paboTbl. B MHOM cnydae HeobX0AMMO NMPOU3BECTM ANATHOCTMKY COCTOSIHMA MYNbTUMNIEKCOPa-KOMMYyTaTopa.

MynbTunaekcop-kommyTaTop Sprinter TX ¢pyHKLMOHMPYET B HOPMaJIbHOM paboyem pexume. Ha
3TOM MOAKAOYEHNE MYIbTUNJIEKCOPA-KOMMYTaTopa Sprinter TX MOXKHO CYMTATb 3aBEPLUEHHDbIM.

2.2  Hauvano pab6otbi

Mocne YCTaHOBKM MY/NbTUMNEKCOP-KOMMYTATOp He TpebyeT KaKuMx-nMbo nepuoamyeckunx
npoueayp obcnyxusaHua. OpHaXKAbl HACTPOEHHbIN, OH paboTaeT aBTOHOMHO. TeKyliee cOCTOAHME
MYNbTUNNEKCOPa-KOMMYTaTOpa NOCTOAHHO OTOBpPaKaeTca C NOMOLLBI0 CBETOAMOAHbIX WHAMKATOPOB Ha
nepegHei NaHean, KPoOMe TOro, OHO MOXKET KOHTPO/IMPOBATLCA YAANIEHHO Yepes CeTb.

Ons npaBuabHOM paboTbl MYy/NbTUMIEKCOP-KOMMYTATOP ALO/KEH ObiTb CKOHOUIYPUPOBaH.
YcTpolicTBa MOTYT MOCTaBAATLCA MNPeABapUTENbHO CKOHGUIYPUPOBaAHHbLIMU ANA MPO3payHOl nepesayn
notokoB E1 B cxeme “ToYKa-TOYKa” (Mexay OAHOMMEHHbIMU UHTepdEncammn coeguHEHHbIX MexKay coboi
MY/bTUMNEKCOPOB-KOMMYTaTOPOB).

Ons  coOTBETCTBMA  KOHKPETHbIM  TpeboBaHMAM  MYAbTUNAEKCOP-KOMMYTATOP  HY¥KHO
nepekoHGUrypmpoBaTtb. 3Ta onepauma MoXKeT OblTb BbIMOJIHEHA U3rOTOBUTENEM MPU NOCTAaBKE YCTPOMUCTBA,
WAM Ha MeCTe YCTaHOBKM - Yepes NnocnenoBaTesbHblA MOPT C MOMOLLbIO KOHCO/IbHOM MpPOrpammbl, Uan
YyAaneHHo Yyepes CeTb, C UCNO/Ib30BaHMeM NpoTokonos Telnet, SSHv2, SNMP, HTTP, FTP.

Moaaep:kneatoTca cneayowme GyHKUMM yNpaBaeHNa U MOHUTOPUHSA:

® NpocMOTp cuctemHol uHbopmauum (Bepcua MO, daitnoBas CTPYKTypa, KOHUrypauus
yCTpoWicTBa);

® ynpaB/eHWe N0/b30BaTENbCKMMU UHTEPDECAMM;
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® npocmoTp

cTaTyca

M CTaTUCTUKU ANA  MoJib30BaTeNbCKMX  UHTepdeicos ©n  ans

MY/IbTUMNEKCOPA-KOMMYTaTOPa B LLe/1IOM;

® YCTAaHOBKa AMNArHOCTUYECKUX NeTeb.

2.3 UHpuKauua Ha nepegHeit naHenun

Ha mynbTunnekcopax-kommyTtatopax Sprinter TX nocne nogayn NUTAOLWLEr0 HanpsXeHuA
XKenTblt uHamnkatop SYST Ha nepegHelt naHenu oTobparkaeT COCTOAHME MYNbTUMJIEKCOPa-KOMMYTATopa.
Bo3MorKHble cocTosiHMA MHAMKaTopa SYST npuBeaeHs! B Tabaumua 2.1

Tabnuua 2.1 — UHamnkatop SYST

CBeyeHune nHgukatopa SYST

Yactoe muraHue

OpgHa scnblWwKa, naysa

[lBe BCMbIWKMK, nay3a
YeTblpe BCMbIWKK, Nay3a

MeaneHHoe muraHue

JAVHHaA BCNbIWKa, nay3a

[Be ANVHHbIe BCMbIWKMY,
naysa

NocToAHHOE cBeYeHue nnm
€ro oTcyTcrsue

CocTtoAHMe MYZIbTUNIEKCOPA-KOMMYTATOPA

Mpouecc HavaNbHOM 3arpy3KM U AMArHOCTUKN MyIbTUNIEKCOPa-
KOMMyTaTopa

BbIMnonHeHa Haya/ibHas 3arpy3ka, MybTUMNNEKCOP-KOMMYTATOpP rOTOB K
pabote

He 3arpy»keHa muKkponporpamma E1 ppenmepa
HeBepHbIn System ID
He 3arpy»eHa nporpamma conpotieccopa

MynbTURNIEKCOP-KOMMYTATOpP paboTocnocobeH, Ho Heobxoanmo
3aMeHUTb INTUEBYIO BaTapenKy

MuTatowee HanpaXXeHne Uan TemnepaTypa BHe JONYCTUMbIX Npesesios

OTKa3 ynpasastoLLero MMKponpoLeccopa

Echn nocne nogavn HanpAXeHuUA COCTOAHME WHAMKaTopa SYST He COOTBETCTBYET peXnumy
FOTOBHOCTU K pa60Te, BbIKNIOYUTE INEKTPOMUTAHNE N MOBTOPHO BKAKOYUTE €ro 4Yepes HECKOJIbKO CeKyHA.
PekomeHayeTcA NOAKNIOUYUTL MYAbTUMAEKCOP-KOMMYTATOP K YNpas/AloWemMy KOMMbIOTEpPY C UeNbtko
ANarHoCTuKuM yepes HOCﬂeAOBaTeﬂbeIVI nopT.

CoctosiHMe wWHTepdelica Ethernet uHaMumpyeTca AByMA CBETOAMOAHBIMM MHAMKATOPaAMMU,
3eneHbiMm LINK n xentbim ACT, pacnonoxkeHHbiMn B pasbeme RJ-45 storo mHTepdeica. BoamorkHbie
COCTOAHMA MHTepdenca npuseseHbl B Tabanua 2.2.

Tabnunua 2.2 — UHankaTopsbl MHTepdencos Ethernet

CocTosHue uHtepdeiica
Ethernet

CoeguHeHue He
YCTaHOBNEHO

CoeanHeHue YCTaHOB/NEHO

NpeT nepenaya AaHHbIX
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CBeyeHune 3e/1eHOro

CBeyeHune XKentoro atopa ACT
nHankatopa LINK BEYEHMNE KEeNTOro NHANKATOP

BbikntoyeH BbikntoueH
MocTosiHHOE cBeYyeHme BbiKntoueH
[NocToAHHOE cBeYeHune Mwranne
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CoctosiHMe Kaxporo mHtepdenca E1 nHanumpyetca ABYMA CBETOAMOAHBLIMU MHAMKATOPaAMM,
3eneHbim LINK 1 xkentbim FAIL, pacnonoxeHHbiMK B pasbeme RJ-45 sToro nHtepdeica.

Ecnm mynbTMNAEKCopbI-KOMMYTATOPbl COeANHEHDbI, MHANLMPYIOTCA COCTOAHUA KaK IOKANbHOrO,
TaK n yganeHHoro uHtepdelicos E1. BoamorKHble cocTonaHuA nHTepdenca E1 npuseaeHs! B Tabanuya 2.3.

Tabnunuya 2.3 — UHankaTopsbl MHTepdencos E1

CoctoaHue uHTepdelica
E1 nokanbHoOro
MY/bTUNAEKCOpPa-
KOMMyTaTOpa

OTKAIOYEH (pexkum
Power down)

OTKAtOYEH (pexum
Listen)

TecToBbIV PEXUM, €CTb
CUrHan Ha Bxoje

TecToBbIN peknm, HeT
CMrHana Ha Bxoge

YcTaHoBANEH Wwnend, ectb
CUrHa/ Ha BXxoae

YcTaHoBeH wnend, ectb
CUrHaN Ha Bxoae

YcTaHoBNEH Wnend, HeT
CUrHasa Ha BxoJe

YcTaHoBNEeHUE
coeauHeHUA, HeT
CUrHana Ha Bxoge

YcTaHOBNEHME
coeauHeHus, ecTb
CUrHanN Ha BXxoae

YcTaHOBNEHME
coeAnHeHus, olnbKa
coeguHeHuA

HopmanbHoe
bYHKUMOHMpPOBaHMe

RAI

JInHMA oTKAOYEHA (HeT
CUrHana Ha Bxoae
npUeMHUKa)

HopmanbHoe
GYHKLMOHNPOBaHUE

CoctosaHue nHTepdelica
E1l ynaneHHoro
MY/IbTUNNEKCOpPa-
KOMMyTaTopa

Jioboe
Joboe
Joboe
Moboe
HopmanbHoe
dYHKLUMOHNPOBaHUe
HeT curHana Ha Bxoae

Moboe

He HalioeH

He HanpeH

Moboe

HopmanbHoe
bYHKUMOHNPOBaHME

HopmanbHoe
bYHKLMOHNPOBaHME

HopmanbHoe
dYHKLMOHNPOBaHME

JInHMA oTKAtoYEHa (HeT
CUrHana Ha Bxoae
NPUeMHMKa)

CseyeHue 3eneHoro
nHamkatopa LINK

BbikntoyeH

BbikntoyeH

Yactoe muraHue

YacTtoe muranHume

Yactoe muranHume

Yactoe muranHume

Yactoe muranHume

BbikntoyeH

BbikntoyeH

BbikntoyeH

MocTtosaHHOE
cBeYeHue

MocToaHHOE
cBeveHune

BbikntoueH

MocToaHHOE
cBeveHune

CBeYeHune Kentoro
nHamkaTtopa FAIL

BbikntoyeH

Peakune BcnbiwKm

Yactoe muraHue

NocToAHHOE cBeyeHune

BbikntoueH

Yactoe muraHue

lNocToAHHOE cBeyeHue

PepaKune BcrblWwKn

PepgKune BcnbiwKm

PegKune BcnbiwKM

BbikntoyeH

KopoTKan BcnbilwKa,
naysa

Yactoe muraHue

PeaKune BcnblWwKn

000 «HCK KommyHuKaumm Cnbupu», 2017 r.

WWWw.nsc-com.com

27



Sprinter TX P326.30.11-006-62880827-2016

JIMHWA oTKNtOYEHA (HeT JIMHWA OTKAOYEHA (HeT BbIK/tOYEH PegKue BCMbILWKK
CUrHana Ha Bxoae CUrHana Ha Bxoae
npUeMHKKa) NPUeMHWKa)

2.4 KoH¢wurypauma

[na npaBuabHOM paboTbl MyabTUNIEKCOpa-KoMMyTaTopa Sprinter TX B ceTu, ux Heobxoanumo
Haanexalmm obpa3om ckoHbUrypupoBaTh. Bce HacTpoiKu coxpanatoTesa B dpaiine /mnt/flash/system.cfg B
BMAE CTPYKTYPUPOBAHHOIO A€peBa, BbINONHAIOWErocs Npu cTapTe YycTpoicTBa. [Ns coxpaHeHwus
WN3MEHEHW, BHECEHHbIX B KOHOUIypauuio ycTpoicTBa HEOBX0AMMO HayKaTb coyeTaHue Knasuw “ESC+S”.
ChopmupoBaHHbIN dainn moxKeT b6bITb 3anucaH B Katanor mnt/flash yepes ceTb no npoTokony FTP.
Copepxumoe ¢alina c Tekyweih KoHouUrypaumein MoXKeT bbiTb BbIBEAEHO B OKHE TEPMMHANA HaxKaTuem
Knasuw “ESC+M”.

MpKn KaxgoM BKAOYEHUM YCTPOMCTBO HACTPaMBaEeTCA, BbIMOAHAA KOHPUIypaumio, yKasaHHYO B
TekctoBom ¢ainie system.cfg. Pain pacnonokeH B Katanore mnt/flash 8 dnsw-namatn ycrpoicrea.
2.4.1 ®daitnoBana cuctema

daiinoBas cuctema MmynbTUNIEKCOpa-KommyTaTopa Sprinter TX o6beauHaeT B cebe cobcTBEHHO
daiinbl, AEHTUPUKATOPbI MPOLECCOB, YCTPOMCTBa U T N. CTpyKTypa $anioBon CUCTEMbI:

e dev

e  drivers

. mnt
o flash
o mem

e proc

e svc

e  system

® sys

2.4.2 Pabota c ¢pannoson cucremom

[Ons poctyna K ¢aitnoBon cucteme MynbTUMNAEKCOPaA-KOMMYTATOPa MOXKET Mcnonb3osaTtbea FTP
K/IMEHT B NaCCUBHOM peXXnme.

2.4.2.1 Pabota no npotokony FTP

MynbTUnAeKcop-KoMmyTaTop Sprinter TX coaepXuT BCTPOEHHbIM FTP-cepsep,
obecneunBatowmii HarnagHYO U yaobHyto paboTty c ero ¢ainnosol cuctemon. YteHne n 3anucob ¢aiinos
npounsBoguTCA Npu nomolum FTP-kaneHTa. MNporpamma foKHa MCNOb30BaTb NAaCCUBHBIN pPeXMm obmeHa
(passive mode). Hanpumep, B Internet Explorer aToT perkum ycTaHaBanBaeTca Tak: Tools->Internet Options-
>Advanced->Use passive FTP; B Total Commander Hago npw co3gaHum HoBoro FTP coegMHeHuMA ycTaHOBUTb
ranoyky Ha Use passive mode for transfers. Joctyn kK FTP cepBepy MMeeT TO/IbKO NPUBUAErMPOBAHHbIN
nonb3oBatenb admin.

2.4.3 MNonb3oBaTenu v naponu

[na BbINONHEHMA KOMaH4, KOHOUrypauuum W AMAarHOCTMKM, a TaKXKe A0S U3MEHeHMa W
06HOB/MIEHNA MNpOrpaMmHoOro obecrneyeHUA BO3MOMEH KaK JIOKalbHbIA, TaK M yAaneHHbld AOCTyn K
MY/IbTUMNNEKCOPY-KOMMYTATOPY.

B Tekywen BepcMn peanns3oBaH MNpouecc npeaocTaBAeHMA [OoCTyna K  YCTPOMCTBY C
nucnonb3oBaHMem npotokonos TACACS+, RADIUS 1 c nomolibio 6a3bl TOKaAbHbIX M0J/ib30BaTeNEN.
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O6a Bnaa AocTyna cofepikaT eAnHbIA MexXxaHU3M 3alMTbl OT HECAaHKLMOHUPOBAHHOrO A0CTyNa,
OCHOBaHHbIA Ha WAEHTUPUKAUMM NO MMEHW NOoAb30BaTeNns W Maposo. YCTPOWCTBO NoAadepKuBaeT
naeHTMOUKALMIO TPeX Pas3INYHbIX IOKaAbHbIX NOAb30BaTeNe: NPUBUAEIMPOBAHHOIO C MMeHem admin u
HenpuBUAETMPOBaHHbIX C UMeHamn operl u oper2. MPUBMAEIMPOBAHHbINA NOb30BaTE/lb MOXKET U3MEHATb
HaACTPOMKM ycTponcTBa M 06HOBAATL NporpammHoe obecnedyeHne, HeMPMBUAETMPOBaHHbIE MOb30BaTENN
MMELOT OrpaHnyYeHHble BO3MOMKHOCTM MO HACTPOMKe YCTPOMCTBA, M MOTYT NPOCMaTPMBaTb ANArHocTMyeckue
coobueHus.

B Tabanua 2.4 npmuseneHbl yCTaHOB/EHHbIE MPOU3BOANTENEM NAPO/IM NO YMOYAHMUIO.

Tabnuua 2.4 — CnncoK nonb3osaTtenen

Mma nonb3osartens Maponb
admin admin
operl operl
oper2 oper2

Mepen saKkcnayaTaumen yCcTpomncTea B Lesiax 6€30nacHOCTU HeobXoAMMO U3MEHUTL 3TU Napo/n
KomaHaol passwd. HoBble maposiv moryT npeactaBaAaTb NOCAeA0BaTe/IbHOCTb JIATUHCKUX OYKB U undp
A/MHOM 0 18 cMMBOIOB BKAKOUNUTENBHO.

Echn naponb 3abbIT, eAguHCTBEHHbIM crnocobom JocTyna K YCTPOMCTBY ABAAETCs cbpoc
No/Ib30BaTe/IbCKMX YCTAHOBOK Ha MNpeayCTaHOB/AEHHble. [Mapoin npu 3TOM MPUMYT YKa3aHHble Bbilwe
3HayeHus no ymonadaHuto. Kpome atoro, IP agpec ycTpolictea byaeTt ycTtaHoB/eH paBHbiM 192.168.0.24, a
Mmacka noacetmn — 255.255.255.0.

Ecnn Bam HeobxogumMo MosiyunTb AOCTYN K MyAbTUNAEKCcopy-KommyTaTopy Sprinter TX (MINI,
11, 12, 20), To ecTb BepHyTb 3aBOACKME YyCTaHOBKM IP agpeca, napons w T.M., BbIKAOYUTE YCTPOWUCTBO.
Haligute Ha 3agHelt naHenu Sprinter TX (MINI) unn nepegHei naHenu Sprinter TX (11, 12, 20) maneHbKoe
oTBepcTMe. TOHKMM NpegMeToMm, Hanpumep, 3y60UMCTKOM, HAXKMUTE PACMOIOMKEHHYHO B OTBEPCTUM KHOMKY.
YOep»KnBaa KHOMKY, BKAOYUTE MUTAHWE YCTPOMCTBA. YAeprKMBaWTe KHOMKY Ha)KaTow ewe 2-3 CeKyHAbl.
HaxmuTe Knasuwm “ESC+Q” ANA BbIXOAA U3 MEHIO B PEXMM KOMAHAHOW CTPOKWU WM BbIMNONHUTE KOMaHAy
mnt. 3aTeM BbINOAHWUTE KOMaHAy menu. [anee HeobxoAMMO MPOU3BECTM NOJIHYIO Mpoueaypy
KOHOUIrypauum ycTponcTea. [locTyn K YCTpOWUCTBY ocyuiectBnnetca no IP agpecy 192.168.0.24. [Ona
COXPaHEeHMA KOHPUrypaLmm HeobXo4MMO B MEHIO HAXKaTb COYeTaHWe Knasuw “ESC+S”.

Ecnv Bam HeobxoAMMO NOAyuynUTb AOCTYN K My/bTUMNEKCOopy-KommyTaTopy Sprinter TX (SFP), To
€CTb BEpHYTb 3aBOACKME YCTAaHOBKM IP agpeca, napona u T.n., OTKAKOYMUTE YCTPOMCTBO (M3BNEKUTE €ro u3
KommyTaTopa). Ana Sprinter TX.1E1 noakntounTe 3arnywky B Buae RJ-45, noctaBnaemyto B Komnaekre. Ons
Sprinter TX.2E1 ycTtaHoBuTe DIP-nepekntoyatens Ha ycTponcTee B nonoxeHune "RST". Moaknwounte Sprinter
TX (SFP) K KommyTaTopy c SFP Kop3auHoi. Haxkmute Knasuwm “ESC+Q” ANnA BbIXOZ4a U3 MEHIO B PEXUM
KOMaHZHOM CTPOKM M BbINOAHUTE KOMaHAy mnt. 3aTem BbINOAHUTE KOMaHAy menu. [lanee HeobxoaMmo
NpPoOu3BEeCTM MOJIHYIO Npoueaypy KOHOUrypaumm ycTpoicTtsa. Jloctyn K ycTpoicTsy ocyuiectsnsetca no IP
appecy 192.168.0.24. ina coxpaHeHUs KOHOUrypaumMm HeobXo4MMO B MEHIO HaXKaTb COYETaHME KaaBULL
“ESC+S”. U3BnekuTe Sprinter TX (SFP) n3 kommytatopa u ana Sprinter TX.1E1, usBnekute 3arnyLiKy M3 Hero.
Onsa Sprinter TX.2E1 yctaHoBuTe DIP-nepekntoyatenb Ha YCTPOMCTBE B MOJIOMKEHWE MPOTUBOMNONOXKHOE
"RST".

3arnywky Ana myabTUMnaekcopa-kommyTaTopa Sprinter TX SFP.1E1, MOXHO M3roToBUTb, 06KaB
BUTYIO Napy B KOHHeKTop RG-45, n npunass anog LUoTTKM mexXay KoHTakTamu 1 1 2 ¢ ntoboi nonsapHOCTbIO.

000 «HCK KommyHuKaumm Cnbupu», 2017 r. WWW.Nsc-com.com

29



Sprinter TX P326.30.11-006-62880827-2016

© e,
N || ———
TRy Avoa WoTtTkun
0 ||
- EE
- E
B K

PucyHok 2.1

MHbopmauusas o naponsx MynabTUMIEeKCcopa-KommyTaTopa Sprinter TX xpaHuTca B daline
“/mnt/flash/config.sys” B 3awndpoBaHHOM BuAe. B anroputme WKNPPOBAHMUA MCNONb3YETCA CEPUMAHDINA
HOMEpP KOHKPETHOro YCTPOKCTBa, NMOSTOMY MpW nepeHoce 3Toro ¢aina Ha APYyron MynbTUMIEKCOop-
KommyTaTop cepum Sprinter TX oH He byaeT 3arpy:keH. Mpu yaaneHuu config.sys (3ta onepauusa AoCTynHa
TO/IbKO aAMUHUCTPATOPY) Napov NPUMYT 3HAYEHUSA MO YMONYAHMUIO.

2.5 CucrtemHble napameTpbl
B aTOM rnaBe onNmncbIBAtOTCA OCHOBHbIE NapaMeTpbl MynbTUMNEKCOPa-KoMMyTaTopa Sprinter TX.

2.5.1 BcTpoeHHble KaneHaapb U Yachbl

MynbTUNAEKCOP-KOMMYTAaTOP MMEET BCTPOEHHbIE Yacbl PEanbHOro BPEMEHW M KaneHpapb C
6aTapeliHbim nuTaHnem (Ha Sprinter TX (SFP) HeT 6atapeiiku). OHM MCNONBL3YIOTCS ANS YKAa3aHUA BPEMEHMU
BO3HWKHOBEHUA COBbLITMI B KypHane. Mpu KaXkgom CTapTe MyAbTUNIEKCOP-KOMMYTaTOp NpoBepseT
COXPAHEHHYIO B SHEProHe3aBUCMMOM NAMATM YAacoB MHGOPMALMIO U NPU OWKNOKe YTEHMA MHANLMPYET K
HeobXoANMMOCTU CMEHUTL ITMEBYIO BaTapeto Yacos.

2.5.1.1 HacTpoiika BpemeHu 1 AaTbl

CuctemHble BpemMa U gaTy Ha MyabTUNAEKCOpax-KommyTaTopax Sprinter TX MOXHO U3MEHUTb B
MeHI0 B NyHKTe “3.2.4.17 /System/time”, HacTpausas napameTtpbl Time n Date, a Takxe ¢ nomouibio SNMP
areHTa.

2.5.2 CumBonbHOe nmsa

KaabliA  My/NbTUNIEKCOP-KOMMYTAaTOp MOXET WMMeTb CUMMBO/IbHOE WMSA, BbIBOGUMOE B
NOACKa3Ke KOHCOM 1 obneryaiolee MaeHTUGUKALMIO MyAbTUNNEKCOPA-KOMMYyTaTopa.

2.5.2.1 HacTpoiika CMMBOIbHOrO MMEHMU

Nms mynbTuMnaekcopa-kommyTaTopa Sprinter TX MOXKHO M3MEHUTb B MEHIO BO BKNagke “3.2.4.7
/System/global”, namensa napametp Name, a Takxe c noMmoLblo MeHto n SNMP areHTa.

2.5.3 Appec B cetn

Kaxablh  MyAbTUNNEKCOP-KOMMYTATOpP WMeeT OoAuH cucTeMHbiit  Ethernet uHTepdeiic,
NMOAKNIOYEHHbIA K BCTPOEHHOMY KOMMYTaTOpy BTOPOro ypoBHA. [na aToro uHtepderica 3agaHbl MAC
aapec, IP agpec, MmacKka v WA3 N0 YMOAYaHUIO. M3roToBUTENb YCTAHABAMBAET KaXKAOMY My/bTUMNNEKCOPY-
KOMMYyTaTOpPy YHUKanbHbIM MAC-agpec, 3aBUCALLMI OT annapaTHOro CEpMIMHOro Homepa ycTporicTtea. Mpu
nsmeHeHnn MAC-agpeca yCTpoiiCTBa HEOHBXOAMMO CNeauTb 3a HecoBMaZeHWMEM afpPecoB Y Pas/IMYHbIX
Y3/10B CETW.

2.5.3.1 Hactpoiika agpeca B cetTu
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IP agpec, Macky 1 W03 No YMOAYaHUIO 418 MyAbTUNAEKCOopa-KommyTaTopa Sprinter TX moXHO

n

WU3MEHUTb B MeHI0 B NyHKTax “3.2.5.3 /IP/current-config”, “3.2.5.6 /IP/stored-config”, a TaK¥e C NOMOLLbIO
SNMP areHTa.

Ons noboro n3 VLAN-0B, IP agpec, macky M W03, MOXHO 3a4aTb pasHble B NyHKTe "3.2.6.1
/VLAN/VLANID".

2.5.4 [oBepeHHbIe y3/bl

Mo coobpakeHnaM 6e30MacHOCTU YCTPOWCTBO MOKeT BbiTb AOCTYNHO TO/IbKO C BblOpPaHHbIX
YNPaBAAOLWMX KOMMbIOTEPOB (KOMMbIOTEPOB MMEIOLLMX ONpeaesieHHble agpeca B ceTu). s onpegeneHus
CNWCKa O0BEPEHHbIX Y3/10B MOXKHO MCMO/Ib30BaTb KOHKpeTHble IP-agpeca, Bce agpeca TeKyliei noacetu
(ncnonb3yeTca agpec n Mmacka ceTm My/bTUMNEKCOPa-KOMMYTaTOPa), a TaKKe BCe Y3/bl BCEX CETEMN.

2.5.4.1 HacTpoiika A0BEPEHHbIX Y3/10B

CnnCOK A0BEPEHHbIX Y3/10B MY/IbTUNNEKCOPa-KOMMyTaTopa Sprinter TX moxeT 6bITb U3MEHEH B
MeHI0 B NyHKTe “3.2.5.4 /IP/hosts”, a Takxe ¢ nomoLbio SNMP areHTa.

Hactpoiika goBepeHHbIX y3/10B A0CTynHa ¢ Bepcuun MO: LPOS 1.0.9.4SR3.

B AaHHOM MyHKTE Bbl MOMETe PeaakTUpPoBaTb CMMCOK A0BEpPeHHbIX y310B. C 3TUX Y3108
paspelleH AOCTyn K ycTpoictsy. [nA BKAOUYEHUA/OTKAOYEHUA HeobXoAMMO HacTpamMsaTb napameTpbl
TrustAll n TrustLocal, koTopble HaxomATca B nyHKkTax “3.2.5.3 /IP/current-config” w “3.2.5.6 /IP/stored-
config”.

BkntoyeHne/OTKIUEHNE CMIMCKA AOBEPEHHDIX Y3/10B, KOTOPbI MOXKHO 334aTh B
nyHkte “3.2.5.4 IP/hosts”.

Yes - nosepAatb Bcem. [py 3TOM 3HaUeHMM AOCTYN MMEIOT BCe He 3aBUCMMO OT CrMCKa
TrustAll AOBEPEHHbIX Y3/10B (MO YMONYaHWMIO).

No - paspeluaeT 4OCTyn K YCTPOMCTBY TONbKO Y3/1amM HaxoAALWMMCSA B CMINUCKE
[OBEPEHHbIX Y3/10M. TaKKe NPy 3TOM 3HaYEHUM yuuTbiBaeTca napameTp Trustlocal.

BDoctynHo c Bepcum NO: LPOS 1.0.9.4SR3.

BKAtoyeHne/oTKAoUYEHNE AOBEPEHHDIX Y3/10B U3 JIOKa/IbHOM CEeTH.
YuuTbiBaetca, Korga napameTp TrustAll umeet 3HaueHue No.

TrustLocal Yes - noBepeHHbIMM ByayT NOKaNbHble y3/bl U U3 cnMcKa hosts (No ymonyaHuio).
No - foBepeHHbIMKU ByAyT TONBbKO Y3/bl U3 CIMCKA hosts.

BDoctynHo c Bepcum MNO: LPOS 1.0.9.4SR3.

MyHKT meHto “3.2.5.4 /IP/host” BbirnaguTt cneayowmm ob6pasom:

/IP/hosts LPOS Advanced ESC+h - Help

[>.. Network Mask | 19 0.0.0.0 255.255.255.255
| 1 o.0.0.0 255.255.255.255 | 20 ©.0.0.0 255.255.255.255
| 2 o.0.0.0 255.255.255.255 | 21 0.0.0.0 255.255.255.255
| 3 o.0.0.0 255.255.255.255 | 22 0.0.0.0 255.255.255.255
| 4 o.0.0.0 255.255.255.255 | 23 0.0.0.0 255.255.255,255
| 5 o.0.0.0 255.255.255.255 | 24 0.0.0.0 255.255.255.255
| 6 0.0.0.0 255.255.255.255 | 25 0.0.0.0 255.255.255.255
| 7 o.0.0.0 255.255.255.255 | 26 ©0.0.0.0 255.255.255,255
| 8 @.0.0.0 255.255.255.255 | 27 0.0.0.0 255.255.255.255
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| 9 o.0.0.0 255.255.255.255 | 28 0.0.0.0 255.255.255.255
| 10 0.0.0.0 255.255.255.255 | 29 0.0.0.0 255.255.255.255
| 11 0.0.0.0 255.255.255.255 | 30 ©.0.0.0 255.255.255.255
| 12 0.0.0.0 255.255.255.255 | 31 0.0.0.0 255.255.255.255
| 13 0.0.0.0 255.255.255.255 | 32 0.0.0.0 255.255.255.255
| 14 0.0.0.0 255.255.255.255

| 15 0.0.0.0 255.255.255.255

| 16 0.0.0.0 255.255.255.255

| 17 0.0.0.0 255.255.255.255

| 18 0.0.0.0 255.255.255.255

Filter: <Press any letter key to start filtering items>

L0OG:92.08.16 10:44:31.484 : [SID=8] Control session started by admin from 192.

Y106b1 L,06aBUTH HOBbLIN Y3€/ B CMUCOK, BbibepeTe cTpoky ¢ 0.0.0.0 n Haxxmute «Enter».

/IP/hosts/1 LPOS Advanced ESC+h - Help
| ..

| >Network 192.168.0.131

| Mask 255.255.255.255

Filter: <Press any letter key to start filtering items>

L0OG:02.08.16 10:46:23.546 : [SID=8] /IP/hosts/1/Network changed to 192.168.0.1

Network YctaHasnamsaeT IP agpec y3na.

Mask YcTaHaBAnBaeT MacKy NoAceTu 414 3TOro y3na.

BHUMAHMUE! M3ameHeHue criucka adpecos 008epeHHbIX Y3708 Yepe3 telnet-ceccuro moxcem npusecmu K eé
paspsigy 6e3 803MOXHOCMU 80CCMAHOB/AEHUA COEOUHEHUS C 3MOoe0 Y374, ecau OH UCK/AKYeH U3 4ucaa
008epeHHbIX.

2.5.5 Taimayr

Ecnv nonb3oBaTenb He BBOAWUT KOMaHAbl B TeYeHWe onpeneneHHoOro BPeMEHW, coeauHeHue
yepes noc/nenoBaTe/IbHbIA MOPT C MOMOLLbIO KOHCONbHOW MPOrpammbl, UAW YyOANEHHO Yepes3 CeTb, C
MCMNo/ab30BaHNEM NPOTOKoNa telnet, byaeT pasopBaHO My/bTUNIEKCOPOM-KOMMYTAaTOPOM. [0 yMONYaHUIO
Bpems TaliMayTa cocTaBnaeT 15 MuH.

2.5.5.1 Hactpoiika TaumayTta

Ha mynbTunaeKkcopax-kommyTaTopax Sprinter TX Bpems TalimayTa MOKeT bbiTb U3MEHEHO Yepes
MeHI0 B NyHKTe “3.2.4.16 /System/telnet”, nameHas napametp Timeout.

2.6 E1 uHtepdeiic

E1 nHtepdelic — aTo MHTEpdelic 0bopyaoBaHUA B COOTBETCTBUM CO cTaHAapTom ITU-T G.703.

MybTUNNEKCOP-KOMMYTATOP COAEPXUT OOMH, [Ba, 4YeTblpe, BOCEMb, LIECTHAAUATb MM
ABaauaTh YeTbipe MHTepdeica E1 ana nepefaym AaHHbIX CO CKOpocTbio 2048 K6UT/C, B COOTBETCTBMM CO
cneundurkaumnent G.703. dusmyeckunin MHTEpPenc — CUMMETPUYHBINA, C CONPOTUBAEHMEM NNHMKN 120 Om.
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Ona nepepaun notoka E1 HeobXOAMMO HacTpOWUTb BUPTYaNbHOE COEAMHEHME MeXay
WHTepdencamm [OBYX My/JbTUMNAEKCOPOB-KOMMYTaTOpoB. HacTpoiKka coeguHeHua Npou3BOAUTCA NpU
NOMOLLM NYHKTa MeHto “3.2.2.1 /TDMoP/nopm/config”.

B cnyyae, Korga mynbTMNAEKCOPbI-KOMMYTATOPbl COeAMHEHbI APYT C APYrOM HenocpeaCcTBEHHO
unu yepes kommytatopsbl Ethernet, notok E1 moxkHO nepeaasaTtb BHYTpU Kagpos Ethernet, 6e3 3aronoBkos
IP. Mpn atom obecneuynBaloTCc MMHMMaNbHOE BPEMS 33aZEPXHKKM, U MUHUMaAbHbIe MNOTEPM MOJOChHI
NPONYyCKaHWA KaHana. [OTOK [AaHHbIX, NOCTYMNaloWMA C Ka)KAOro M3 aKTUBHbIX WHTepdencos E1,
pasbuBaeTcs Ha Kagpbl OUKCUMPOBAHHOM AAMHbI, CHab)KaeTca 3aro/0OBKOM YPOBHSA ajdantauuu
BUPTYya/IbHOrO coeauHeHua u 3aronoBkom Ethernet ¢ ykasaHnem MAC-agpeca MynbTUNAEKCOPa-
KOMMYyTaTopa HasHayeHuA. [nsa Kakgoro u3 mcrnonb3yembix WHTepdericoB E1 KaxKaoro w3 ycTpoicts
HeobxoAMMO yKasaTb IP-agpec MyanbTUNAEKCOPa-KOMMYTATOPA Ha3HAYeHUs U HOMmep ero nHtepdeica E1, ¢
KOTOpbIM ByaeT yCTaHOBNEHO BMPTYasbHOE COeAMHEHME, a TaKKe HeobxoaAMMO yKasaTb MAeHTMdUKaATOP
VLAN pns KagpoB, TPAHCMOPTUPYHOWMX AaHHbIM noToK El. UpaeHTUdUKATOP paBHbIN HYAHO YyKasbliBaeT
MYNbTUNNEKCOPY-KOMMYTATOPY Ha OTCYTCTBME HEOBXOAMMOCTM TErMPOBATb Kagpbl. ECAn B TpaHCMOPTHOM
ceTn nepeparoTca He TOAbKO Kagpbl ¢ TDM-pgaHHbIMKM, TO cnefgyeT 3agatb nosne npuoputeta 802.1p
MapKupoBaHHOro Kagpa 802.1Q. 3HayeHWe 3TOro noaA AO/KHO obecneymMBaTb HaMBbLICLIMM NPUOPUTET
Kagapam ¢ gaHHbimu TDM. Hencnonb3yemble MHTEPEACHI MOXHO BbIKAHOUYUTD.

EC/IM HECKONbKO YCTPOMCTB COeAUHEHbI B TOMOIOMMM TUMNA «3BE34a» UK «LEenoYKa», HacTpoiKa
BbINOMIHAETCA aHaANOTMYHO CAYHalD «TOYKA-TOYKa» ANA Kaxkaon napbl uHTepdelicos. Heobxoaumo
BbIAE/NTb KaXK40MYy YCTPOMCTBY MHAMBMAYanbHble MAC- 1 IP-agpeca v onucatb BUPTyasibHble COeAUHEHUA
BCEX BK/OYEHHbIX MHTepdelicoB E1. Kaxkapili M3 3TUX MHTepdEencoB MOMKeT ObiTb CoeaMHEH C obbim
APYrMm nHTepdeincom noboro mynbTUNIEKCopa-KoOMMyTaTopa B CETU.

Bce mHTepdeiicbl E1 mynbTMNAEKCOpa-KOMMyTaTopa 0603HAYalTCA AECATUYHBLIMU YMCNAaMU B
nopsAAKe BO3pacTaHWA, HauMHaa ¢ HyaA. Aaa paboTbl ¢ NoAKaHaioM HeobXx0AMMO yKasaTb HoMepa Talim-
CN0TOB, UCMO/Ib3YEMbIX B MOZKaHae, B ciegyowem dopmare:

HOMep WHTepdelica: AnanasoH TaliM-CNOTOB (HayasbHbIM TaMM-CNIOT — KOHEYHbIM TalM-Cc/ioT)
WX CMIUCOK TaliM-C/I0TOB Yepes 3anATyio

Hanpumep, 0-16 uau 0,1,16.

Ecnm Homepa TaMM-CN0TOB HE YKasaHbl, TO MCMO/b3YytoTCA Bee 32 Tallm-cnoTa.

2.7 Ethernet nunrepdeiic

Ethernet uHtepodeiic - HTepdeic 06opynoBaHNA B COOTBETCTBMM CO cTaHaapTom IEEE 802.3.

MynbTUNIEKCOP-KOMMYTATOP COAEPXUT UHTepdeincbl Ethernet 10/100/1000Base-T ans
nepeaayun AaHHbIX co ckopocTbio 10, 100 nam 1000 M6uT/c B cooTBeTCTBMM CO cneundmKaumen IEEESD2.3.
Ethernet-uHTepdeinc mynbTMNIEKCOPa-KOMMYTAaTOPA MOXKET paboTaTb B peXxnme aBTOCOMIacoBaHMA, a TaK
e MO3BOJIAET BPYYHYIO YCTAaHOBWUTb CKOPOCTb M PEXMM AyMnieKkca AN KaKAaoro uHtepdeiica B
OTLENbHOCTU.

BHUMAHUE! Hecoomsemcmeue ycmaHOB0K cKopocmu U Oynsaekca Ha nopmy Ethernet
MYynbMUnaAeKkcopa-KoMmmymamopa u nopmy nooKa4yaemozo 060py008aHUA Moxem npusodums K
b610KUpOBKE 8CcMpoeHHo20 Ethernet kommymamopa u Hegso3momHocmu nepedayu OaHHbIX KAK vepes
HernpasusabHO CKOH(U2YpUPOBAHHLIU nopm, mak u Yepes opyaue nopmei!

BHUMAHMUE! lMepedaua E1 nomokos 4yepe3 uHmepgelic Ethernet ycmaHoeneHHbIl 8 pexcum
nonydyraeKkca moxcem Mpueooume K OWUBKAM CUHXPOHU3AUUU U 8bICOKOMY ypoeHio BER ecnedcmsue
4Yacmo 803HUKAOWUX Koanu3uli 8 smol KoHguaypayuu!

MyHKT meHio “3.2.3.12 /Eth/nopm/config” HacTpanBaeT pexxum paboTbl BbIBPaHHOrO NakeTHOro
nHTepdelica, CKOpoCTb, AynaeKc.
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NHTepdelic MoxKeT paboTaTb B 0AHOM U3 CAEAYHOLUNX PEXMMOB:

MHTepdENC BbIK/OYEH;

MHTepdDEﬁC NPONyCKaeT TOJ/IbKO TErMpPOBaHHbIE Kagpbl, 3TOT peXUM UCNOJ1b3yeTCA ANA
CBA3U C APYTMM MYNIbTUNNTIEKCOPOM-KOMMYTAaTOPOM HENOCPEACTBEHHO,

NHTepdenc NPonycKkaeT BCe Kaapbl; PEXXMM MO YMOYaHUIO, UCNOJIb3YEMbIA, EC/IU ABHO
He yKasaH Apyroi pexxum. MoMTMKa MCNoNb30BaHUA MHTEPENCOB onpeaenaeTcs
BHELWHUM 060pya0BaHMEM, HANPUMEP, MapPLLPYTM3aTOPaMM 3-ro YPOBHS,
CBA3bIBAIOLLMMU MYIbTUMIEKCOPbI-KOMMYTATOPbI;

nHTepdelic ucnonblyerca ANA nepesaym nosab3oBaTeNbCKUX AaHHbIX. MaKeTbl C Apyrum
naeHtnoumkatopom VLAN ID He KOMMYTUPYIOTCA B 3TOT MHTepdelic. MakeTbl,
nocTynawuime B 3TOT MHTEpdENC, TETMPYIOTCA C UAEHTUPMKATOPOM, PaBHbIM YKazaHHOMY
napameTpom VLAN ID;

KNMEHTCKUI MOPT, ppelimbl Ha BXOAEe BCEraa TermpytoTcsa BTOPbIM Terom (eciv 6es Tera,
To nepsbim); 802.1Q OTKIOYEH;

NopT, Ha BXOAE KOTOPOro NPUHMMALOTCA TO/IbKO ppermbl ¢ QinQTag, KoTopble
KOMMYTUPYIOTCA B COOTBETCTBMMU € Tabamueit vlian’os.

QinQTag - Ter, KOTOPbIN ycTaHaBAMBaeTcA Ana dpenimos B pexxmme QinQProvider.

2.7.1 OcobeHHOCTH ucnonb3oBaHua Ethernet nntepgeitcos 6e3 Combo-nopros

Ha HuKe npeacTaBneHHbIX WAAOCTPAUMAX MNOKasaHbl nNpumepbl  ucnonb3osaHus Ethernet
NMHTepdelicoB, B Cayvae, eciM Ha MY/IbTUMNIEKCOPE-KOMMYTaTope NPUCYTCTBYIOT 2 WHTepdelica Gigabit
Ethernet 1 2 untepdeiica SFP/CSFP 1Gb.

B SFP-kop3uHbl CnoT 2 1 CnoT 3, MOXKHO yCTaHaBAMBaTb Kak moaynu SFP, Tak nu moaynn CSFP.

e Ecnn B SFP/CSFP-cnot 2 nnu 3 ycraHosneH CSFP-moaynb, To 3ageiictaytorca CSFP nopTbl NeO 1 Nel
e Ecau B SFP/CSFP-cnioT 2 unu 3 yctaHosneH SFP-moaynb, To 3ageicrayerca CSFP nopt NeO
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B Cnort 2 ycraHosneH moaynb CSFP, 8 Cnot 3 moaynb SFP

PucyHok 2.2
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Mogynes Moayne
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000 «HCK KommyHuKauumn Cnbmupm», 2017 r. www.nsc-com.com 36


http://www.nsc-com.com/images/sprinters/sfp_sfp_2ge_tx-11.png

Sprinter TX P326.30.11-006-62880827-2016

Mogynes Moayne
CSFP CSFF

Cnot 2 Cnot 3

Eth-0 Eth-1

I.(.----.
|.<.----.

nopt 0 | ===-1
nopTt 1
nopt0 | ----1
nopt 1

1

SFP=kopauHs

e |
|

e
l*.-..---.'.- - -

Yy v
Wnmepgbelcsl Ethernet

B Cnot 2 1 3 yctaHoBneHbl mogynun CSFP
PucyHok 2.4

2.7.2 OcobeHHOCTH ucnonb3oBaHuna Ethernet uurepgeiicos c Combo-nopramu

Ha HuKe npeacTaBNeHHbIX WAMIOCTPALMAX MOKasaHbl MpUMepbl  Mcnonb3osBaHua Ethernet
NUHTepdelncoB, B Caydae, eciM Ha MyNbTUMNIEKCOPe-KOMMyTaTope NpUcyTcTByoT 4 uHTepdelica Gigabit
Ethernet.

B Takom cnyyae MopTbl Ethernet Ne5 n CSFP-nopT N2l 8 Cnote 1 o6pasytoT Combo-noprT.

Combo-nopt coaepuT oamH nopt Ethernet 10/100/1000Base-T 1 oamH nopt CSFP. Kako UMEHHO M3 3TUX
nopToB ByAeT 3a4eCTBOBAH, onpeAensaeTca No caeayroLemMy NpuHLmMny:

e Ecnn B SFP/CSFP-cnort 1 yctraHosneH CSFP-moaynb 1 npucyTcTeyeT natykop, 8 Ethernet-nopty No5,
To 3apencTByeTca Ethernet-nopt Ne5 (CSFP-nopt Nel B cnoTe 1 B 3TOM c/lydae He UCNob3yeTcs)
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e Ecam B SFP/CSFP-cnot 1 yctaHosneH CSFP-moay/ib 1 OTCyTCTBYET naTtykopa, B Ethernet-nopty Ne5,
To 3azelictByerca CSFP-nopt Nol B cnote 1 (Ethernet-nopt No5 B 3ToM c/yyae He UCnonb3yeTcs)

e Ecnn B SFP/CSFP-cnot 1 He ycTaHOBAEH MoAy b, 1Mbo ycTaHoBeH SFP-moaynb, To 3aaeicTeyeTca
Ethernet 10/100/1000Base-T nopt N5
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000 «HCK KommyHuKauumn Cnbmupm», 2017 r. WWW.Nsc-com.com

38


http://www.nsc-com.com/images/sprinters/csfp_csfp_4ge.png

Sprinter TX P326.30.11-006-62880827-2016

Moaynk Moy ne
CSFP CSFP
Cnot 0 Cnot 1
Eth-5
' ' ' ' '
1 ] 1 1 1
1 L] 1 1 1
1 " 1 ' '
v oy v ¥ :
[ |
- — = — :
|5 =l |5 X
= L= o o
= = = =

1

SFP=-kop3auHs!

'
\ A v \ 4
Humepdbeticel Ethernet

T e e R et |
P SRR ——_
*.--.-..-..-.--.-..-..-.-..-

Mopm 1 SFECSFP Cnoma 1
sadedcmayeimcd, Npu omeymciTe UL
namyropda & Ethemet Ned

Mopt 1 SFP/CSFP Cnota 1 3aaeicTeyeTca, Npu oTCyTCTBUKM naTykopaa B Ethernet Ne5

PucyHok 2.6

000 «HCK KommyHuKauumn Cnbmupm», 2017 r. www.nsc-com.com 39


http://www.nsc-com.com/images/sprinters/csfp_csfp_4ge_no-eth5.png

Sprinter TX P326.30.11-006-62880827-2016

Mogyne Mogyne
CSFP SFP

Cnot 0 Cnot 1

H.-.--.
I{.-.--.

Jadedcmeyemcs,
ecu Crom 1 mycmod

LT @ HaM MOoOY e
SRR
-+ ]
[ ]
[ ]

SFP-NOpIUHEI Combo- *:
nopT

nopt 0  |egeee--

nopt 0
nopt 1
nopt 1

x.

..
Y

.{......................
.y

I IR .
P R —
@ecreccccccccccccscccccacaand

R T T Y

*----.- -

Humepgbelics! Ethernet

3apeicteyetca Ethernet 10/100/1000Base-T nopT Ne5 (B SFP/CSFP Cnote 1 ycTaHoBneH SFP-moaynb)
PucyHok 2.7

000 «HCK KommyHuKauumn Cnbmupm», 2017 r. www.nsc-com.com 40


http://www.nsc-com.com/images/sprinters/csfp_sfp_4ge.png

Sprinter TX P326.30.11-006-62880827-2016

3 JIoKanbHblii W yJaneHHbIXW AOCTYN K  MyAbTUNAEKCOpY-
KOMMYTaTopy.

BO3MOXKEH KaK /OKanbHbIM, TaK W yAaneHHbI AOCTYN K MyAbTUNAEKCOPY-KOMMYTATOPY.
Monb3oBaTe/IM M MapoO/IM YCTAHOB/IEHHbIE MO YMOJYAHUIO nepedncneHbl B Tabavua 2.4 — Cnucok
nonb3oBaTene.

JToKanbHbIM JOCTYN K YCTPOMCTBY OCYLLECTBAAETCA Yepe3 NocAefoBaTeNbHbIM NopT. Oaa 3Toro
HY)XHO COEeAMHWUTb YCTPOMCTBO M MNOC/AEAOBATENbHLIN MOPT YNPaBAAKOLWErO KOMMblOTepa Kabenem u
3anycTUTb Ha ynpaBAAlOWEM KOMMNbIOTEPE TEPMMUHANbHYIO MPOrpammy, NOAAEPXHKMBAIOLLYIO 3MYNALMUIO
ANSI TepmuHana, Hanpumep, Hyperterminal w3 coctaea Windows, nporpammbl CTOPOHHMUX
npoussoguTenemn, Takme Kak: PuTTY, SecureCRT u gpyrue.

MapameTpbl HacTPOKM nocnepoBaTenbHOro nopra Komnbiotepa — 115000 k6ut/c (Speed
Baud rate), 8 6ur (Data bits), 6e3 uetHoctu (Parity: None), 6e3 KoHTpona nepegaum (Flow control:
XON/XOFF).

Mocne 3anycka TepMMHaﬂbHOVI nporpammesl, B OTBET Ha npurnawleHne CUCTtembl, Hy*XHO HaﬁpaTb
MMA NONb30BATE/IA, @ 3aTEM MNAPOJib, NOC/1€ YETO OTKPOETCA MEHIO KOHCI)VII'ypVIpOBaHMFI.

[anee MmoXHO BBOAUTDL nobble KOMaHAbl ynpasaeHna n KOH(I)MpraLI,MM, ONMUNCaHHbIE HUXKE.

YAaneHHbI A40CTYN K YCTPOWCTBY ocyLiecTBaseTcA Yyepes ceTb IP no npotokoay telnet, ssh nan
HTTP. [1n5 3TOro HY»KHO NOAKNHOUYMTb OANH U3 abOHEHTCKNX MHTepdeicoB Ethernet K ceTn 1 ybegutbes, Uto
CBETOAMOAHbIE MHAMKATOPbLI MOKA3bIBAOT HAaZIMUYNE COEANHEHUSA.

Ona noakntodeHua no npoTtokony HTTP, Heobxoaumo 3aiiTm uyepes Web-uHTepdelic Ha
yCTpOWCTBO, Hanpumep, no agpecy http://192.168.0.24, sBeguTe NOrMH K Naponb. Mo YyMONYAHWNIO NOTUH —
admin, naponb — admin.

Ana noaknoyeHnsa no npotokonam telnet/ssh, HeobxogMMo 3anycTUTb Ha ynpaBAAKOWEM
KomnbioTepe nwbylo nporpammy — KaueHT telnet/ssh, Hanpumep, Hyperterminal, telnet n3 coctasa
Windows, SecureCRT, PuTTY. Heobxogumo ykasaTtb IP agpec mynbTMNAEKCOpa-KoOMMyTaTopa, Npu STOM B
nyHkte “3.2.5.4 /IP/hosts” MynbTUNNEKCOpa-KOMMyTaTopa, B CBOK ouepedb, AO/BKEeH 6biTb paspelleH
[OCTYN K HEMY YNPaBAAIOLLEro KOMNboTepa ¢ AaHHbIM IP agpecom. MOXHO pa3peLllmnTb A0CTYN TO/bKO C
onpeaeneHHbIX KOMMbIOTEPOB, CO BCEX KOMMbIOTEPOB JIOKAJbHOM CETU, UAM C Noboro KomnbioTepa.
JocTynHOCTb  MYy/IbTUMN/IEKCOPA-KOMMYTAaTOpa MOMHO MNPOBEPUTb KOMAHAOW ping C  YyOANEeHHOro
KOMMbioTepa.

Hactpoitkn nporpammbl telnet gonxkHbl BKAtoYaTb amynaumio ANSI TepmuHana u nepesog
CTPOKM MoCJie BO3BPaTa KapeTKu.

Mocne 3anycka KaneHTa telnet/ssh B OTBET Ha npurnawleHne cuctembl HyXKHO Ha6paTb nma
nonb30oBaTeNA U NAapPO/ib, MOC/IE YHEro OTKPOETCA MEHIO KOH¢MprMpOBaHMH.

[anee MOXHO KOHPUIYpUPOBaTb MYNbTUMNIEKCOP-KOMMYTATOP 4epe3 MyHKTbl MEH!o,
OMNUCaHHbIEe HUXKe.

EcAn nonb3oBaTenb He KOHPUIYpMpyeT YCTPOMCTBO B TeuyeHWe OrnpeaeseHHOro BpemeH!,
coeamHeHne telnet/ssh 6yaeTr pa3opBaHO  MY/NbTUMNEKCOPOM-KOMMYTaTOPOM U3 coobparkeHuin
6e3onacHocTh. Mo ymonyaHWio Bpemsa Talmayta cocTasaseT 15 MMH M MoXKeT 6biTb MU3MEHEHO uvepes
NYHKTbl MeHI0 “3.2.4.16 /System/telnet”, “3.2.4.21 /System/SSHt” .

Y1eHune u 3anucb ¢alinos NporpaMmmHoro obecneyeHusa nNpu yaaneHHom AOCTyne npovM3BOAUTCA
no npotokony FTP. [1nA aToro 3anyctute Ha yaaneHHOM KOMMbtloTepe nporpammy — KameHT FTP, Hanpumep,
Internet Explorer. Mporpamma AonxHa Mcnosb3oBaTb passive mode (B |IE cooTBeTcTBYOWME YCTaHOBKU
Tools > Internet Options > Advanced > Use passive mode). JlIornH 1 naponb Ans A0CTyna K ANPeKTopumn
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/mnt/flash ToT e, 4To U ANA NpUBMNErMPOBAHHOIO AOCTYNAa K ycTpoicTey. Moadep)KMBalOTCA YTeHMe,
3anucb U yganeHue ¢aiinos.

3.1 KomaHabl TepMUHANIbHOrO ynpaBaeHus

B aToM pasgene onucaHbl KOMaHAbl YNPaBAeHWA U ANATHOCTUKW, AOCTYMHblE C JI0KaJbHOMO
TepmuHana (KOHCOAKM) ycTpoWlcTBa M yAaneHHO Mo npoTokony telnet/ssh. Ana Habopa 3TUX KOMaHA
HeobXoAMMO YCTAHOBUTb COEAMHEHWE C MY/bTUMIEKCOPOM-KOMMYTAaTOPOM Yepes Moc/ien0BaTesbHbIN
NnopT MAKW Yepes ceTb NO NPoToKoJy telnet. BBoA KOMaHAb! O/KEH 3aBeplaTbCs KAaBulLei BO3BpaTa
KapeTku <CR>. CnpaBKy No BCEM AOCTYMHbIM B AaHHbIi MOMEHT KOMaHAaM MOXKHO MOY4YUTb, Habpas «?»

CnpaBKy MO MCNOJ/Ib30BaHMIO KOHKPETHON KOMaHAbl MOYKHO MOAy4nTb, Habpas
UMSA_KOMAHObI<KTAB> nnu

UMSA_KOMAHObI<?>

3.1.1 CuHTaKCHUC KOMaHA
CMHTAKCUC KOMaHA, BBOAMMbIX B KOMaHAHOW CTPOKeE:
KomaHOa [napamemp | napamemp] [Kawou [napamemp]]
roe:

KomaHga CTPOro 3afaHHas Moc/ienoBaTe/IbHOCTb CMMBOJIOB, OMpedenslollan AanbHenwune
napameTpbl U CMbIC/ BbIMOAHAEMOrO AeNCTBUA (KOMaHAbl PErMCTPOHE3aBUCUMbI);

MapameTp KAro4eBoe cnoso, IP-agpec, macka cetn, MAC-agpec, Yncno, ChoBo, CTPOKaA.
Kntoy 3HaK «-» 32 KOTOPbIM Cc/ieayeT OANH CUMBOJI.
KomaHzaa, K/1loum 1 napameTpbl OTAeNAOTCA APYr OT Apyra CMMBOJIaMu «npoben».

MNpu oNncaHMmM CMHTAKCMCa KOMaHZA MCNO/Ib3YIOTCA cneayolme 0603HaYeHUS:

® B YI/0BbIX CKOBKax <> yKa3blBaloTCA 0b6A3aTeNbHble NapameTpbl;

® B KBagpaTHbIX CKOOKax [] yKasbiBatoTcAa Heobs3aTeibHble NapaMeTpbl;

e cumBOA “|” obo3HaYaeT nornuyeckoe “nnun” — BbIbop Mexay pasNMUYHbIMU NapaMeTpamu;
®  KAlouyeBble C/I0BA BbIACNAIOTCA XMUPHbIM LWPUDTOM.

Tunbl NapameTpoB KOMaHA:

KntoueBoe cnoBO — C/I0BO Hecyllee onpeseneHHYI CMbIC/IOBYKO HarpysKy, Hanpumep, Ha3BaHue
BBOAMMOTIO NapaMeTpa.

IP-agpec —A.B.C.D — 3agaeTcA B BUAE YeTbIpeX AeCATUYHbIX YNCEN, Pa3aeNeHHbIX TOUKaMMU.
Macka cetn — A.B.C.D — 3apaeTca B BUAE YeTblpex AeCATUYHbIX YUCen, pa3geneHHbIX TOYKaMu.

MAC-agpec — HH-HH-HH-HH-HH-HH — 3apaeTtcAa B BuMae wecTn rpynn 4vmcen, pasaesieHHbIX
cumBonamum “-“ Kaxpgasa rpynna cocTouT M3 ABYX LWEeCTHaALATEPUYHbIX YMcen.

MocneaHve nNATb BEAEHHbIX KOMaHZ XpaHatca B OGydepe. YTobbl BOCMO/Ib30BaTLCA paHee
BBEJEHHOM KOMaHAoM, HeobXoAMMO HaxaTb Knasuwy “IN (Bepx) nam “I” (BHU3).
3.1.2 CoobuweHusa 06 owmnbKkax

B Tabnumua 3.1 - CoobuieHna 06 ownbKax npmeeneHbl coobleHns o6 owmnbkax, KoTopble MOryT
BbIBOAUTLCA BO Bpems paboTbl C KOMaHAHOM CTPOKOWA.
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Tabnunua 3.1 - CoobuieHns 06 ownbkax

CoobleHne 06 owmnbKe

syntax error: invalid
parameter

syntax error: omitted
parameter

syntax error: invalid type
syntax error: missed value

syntax error: invalid
delimeter

privileged comand: no
rights enough

is not recognized as a
command

open error

OnuncaHue owmnbKn

HeBepHbIN NapameTp

nponyLeH napameTp

HEeBEPHbII TUM NapameTpa
nponyLeH napamerp Kato4a

nponyueH o6a3atenbHbIN
pasgenurens

KOMaHAa HedoCTynHa
NoJib30BaTesto

KOMaHZAa He bbina
naeHTMdULMpoBaHa, BBeAeHa

owmnboyHasa KomaHaa

OTKpPbITUE painna He yaanochb

PekomeHayemble AelicTBUA

BBECTW NPaBUJIbHbII NapameTp

BBECTW NPOMYLLEHHbIM NapameTp

BBECTU NapamMeTp NpaBuibHO

BBECTW MPOMYLLEHHbI NapamMeTp

BBECTW NPOMYLLEHHbIN pa3aennTens

C NOMOLLbIO KOMaHAbI SU BOUTU Mo,
umeHem admin

€ nomoLbto cnpasku “?” cnegyet
NPOBEPUTL KOPPEKTHOCTb BBOAMMOW

KOMaHZAbl.

BBECTW NpaBuabHOE UMs daina

3.1.3 CucremHblie KOMmaHAbl

3T KOMaHAbl MO3BO/IAOT NPOCMOTPETb WAU U3MEHUTb NapameTpbl ONepauyoHHON CUCTEMbI,
cBeAeHmMA 06 y4eTHbIX 3anuncAx nosib3oBaTesiei, napameTpbl TEPMUHANbHOW CECCUM U T.M.

OTO6pa3MTb CMUCOK TEKYLWNX OTKPbITbIX CEaHCOB CBA3MN.

nOCMOTpeTb CNUCOK aKTUBHbIX CECCUA.

LPOS > aaasess

user | addr | port

admin | 192.168.0.131:62647 | telnet
tacacsuser | 192.168.0.131:62653 | http
petrov | 192.168.0.131:62657 | Ssh

aaasess
CuHTaKcuc:
aaasess
Mpumep:
LPOS >
aaatest

MpoTecTnposatb AAA ayTeHTMdUKALMIO.

CuHTaKcuc:

aaatest [-p password] [-u user] [port port] [rem remote side]
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MNapameTpbi:

-p Maponb AnA yyeTHoM 3anmcu Ha AAA cepsepe
-u Y4yeTHadA 3anucb

port Homep nopta

rem YpaneHHasa cTOpoHa

Mpumep:

MpoTtectnposatb coeanHeHune ¢ TACACS+ cepsepom.

LPOS > aaatest -u tacacsuser -p tacacspassword rem 192.168.0.131
port 49

Login complete via 0

Login complete via 1

Login complete via 2

LPOS >

arp
OTobpasuntb Tabaumuy cootsetctemsa MAC u IP agpecos.

CuHTaKcuc:

arp [-a] [-c] [-v]

MNapamertpbl:
-a nokasaTtb Tabnuuy;

-C OYUCTUTb Ta6nv1u,y;

-v bunbTP TabanLbl 418 BbIBOAA Ha 3KPaH C YKa3aHHbIM MAEHTUGUKATOPOM
VLAN;

cd

M3meHUTb TEKYLWMIA KaTanor Ha nogkatanor dirname Tekyllero KaTtanora (monyckaercs

“ n

ncnonb3osatb “/”, “.” n “.” AnA yKasaHUA Ha KOPHEBYIO, TEKYLLYIO N POAUTENbCKYIO ANPEKTOPUM
COOTBETCTBEHHO).

CuHTaKcuc:

cd <dirname>

Mpumep:
MepeiTn B KaTanor mnt U3 KOPHEBOTO KaTanora.

LPOS > cd mnt

cls
O4YMNCTUTb IKPaH TEPMUHANA.

CuHTaKeuc:

cls

copy-config
CKONMpPOBaTb YacTb KOHGUIYpaLUKM U3 O4HOIO MecTa B Apyroe.

CuHTaKeuc:
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copy-config [source path] [destination path]
NapameTpbi:
source path MyTb A0 HacTpPOEK, KOTopble HEOBXOAMMO CKOMMPOBATb.
destination path  TyTb, KyAa HY*XHO CKONMPOBATb HAaCTPOMKM.
MNpumep:
CKonnpoBaTb HacTpolikun nepegaym 0-oro uHTepdeiica E1 B 1-bii MHTEpdeiic E1
LPOS > copy-config /E1/0 /E1/1
LPOS >
exec

exec-config

exit

list

McnonHUTb KoMaHAabl MHTepdEica KOMaHAHOM CTPOKM U3 daiina.

CuHTaKcuc:

exec <String filename>

MNpumep:
LPOS > exec /mnt/flash/running command

NcnonHuTb daiin KoHdurypaumm B popme system.cfg.

CuHTaKcuc:

exec <String filename>

MNpumepbl:
LPOS > exec /mnt/flash/my.cfg

LPOS > exec /mnt/flash/system.cfqg

3aBepwunTb TEKYLLYI0 Ceccuio ynpasneHua. OcTaHaBAMBaeT TeKyluylo ceccuio telnet u
pa3pbiBaeT coeguHeHue.

CuHTaKcuc:

exit

lMoKa3aTb CNMCOK NapameTpoB.

CuHTaKcuUc:
list [path to attribute]

MNapameTtpbl:
path to attribute  nyTb 40 UHTEPECYIOLWMX NapamMeTPOB.

- nogaepxusaeT npumeHeHue wildcard (wabnoHoB 3ameHbl),

TaKKUX Kak «*» 1 cnuckos, Hanpumep: «[0-1,3]»

- NOACKAa3Ka Mo BO3MOXHbIM MapameTpam, Npu HaxXatum «TAB»

MNpumep:
BbIBOA, criMcKka napameTpos no nytu TDMoP/1
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LPOS > 1list TDMoP/1
config Directory
state Directory

statistics Directory

MNpumep 2:
BblBOA, CNMCKa NapameTpoB ¢ UcnosibaoBaHmem wildcard

LPOS > 1list tdmop/[0-1,3]/config/*size
/tdmop/0/config

FrameSize

JBSize 4

/tdmop/1/config

FrameSize

JBSize 4

/tdmop/3/config

FrameSize

JBSize 4

Npumep 3:

BbiBOA, NOACKA3KKM MO A4OCTYMHbIM NapameTpam no Knasuwe «TAB»
LPOS > 1list e<TAB>

Show attribute 1ist

[String path to attribute

E1

Envir

Eth

EthGlobal

]

MNpumep 4:
BbiBOA, cnMcKa NnapameTpoB

LPOS > 1list eth/0/con*
/eth/0
config Directory

LPOS > list eth/0/con*/
/eth/0/config

Description

Speed Auto
Duplex Auto
Link Auto
FlowControl Disable
Reservation No

Learning Enabled
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Bbl4aTb Ha 3KpaH CMMCOK CUCTEMHBIX COODBLEHUI C MOMEHTA MOC/AeLHEr0o BKAKOYEHUS
yCTpolicTBa.

CuHTaKcuc:

log [-a][-e][-f filter]

Mapamerpbl:
-a BK/IIOYMTb Bblauy BCEX CUCTEMHbBIX COOBLLEHUI, XpaHALmMXcA B paline
YPHana;
-e OUYMCTUTb CMUCOK;
-f dunnbTpauma BbIBOAA KOMaHAbI;

debug BKAOUYNTL/OTKNIOUNTL PEXMM OTNAAKM

Mpumep:

LPOS > log -f ethstat

28.08.15 12:10:56.439 : [ethstat] Eth 0: 1G Up Full duplex
28.08.15 12:11:20.455 : [ethstat] Eth 1: 100M Up Half duplex

Is
BbiBeCTM cNUCOK PpannioB B TEKYLLEN ANPEKTOPUN MYNbTUNNEKCOPA-KOMMYTATOpPA.
CuHTaKcuc:
Is

lua

KomaHza A4na  wcnofHeHWa CKPUNTOB Ha A3blke lua. [l0o3BOASET  paclWMpuUTb
dYHKLMOHANBbHOCTb YCTPOWCTB, Hanpumep, A48 KOMNJAEKCHOro TECTUPOBAHMSA YCTPOCTBA.

CuHTaKcuc:

lua <-f filename [ -i>

Napamertpbi:
-f NcnonHutb daiin filename Ha Asbike lua ;

-i 3anyctuTb lua B UHTEPAKTUBHOM pexume;

Mpumep:

BbiBecTu coctoaHme nHTepdeicos E1 (BKAOUEHbI/OTKAOUYEHDI).
LPOS > show lua 01.txt

el = vfs.list("el")

for i,name in ipairs(el) do

io.write (name," Enabled= ", vfs.get("el/" .. name
.."/config/Enable") ,"\r\n") ;

end
LPOS > lua -f lua 01.txt
0 Enabled= Yes

1 Enabled= Yes

LPOS >
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OTnpasuTb NOYTOBOE COObLLEHUNE

CuHTaKcuc:

mail [--binary] [--stat] [-f Attach file] [-p [1..65535] SMTP port ] <-r Remote server ip> [-s
subject | [-v [0..4094] SMTP server vian] [body String Body] <from String From> [pass
String Password] <to String To>

NapameTpbi:
--binary oTnpaBnaTb Gaiinbl B BUHAPHOM perKMME;
--stat OTNpPaBUTb CTAaTUCTUKY;

“.n

-f NyTb A0 $aiNoB BNOXKEHUA, pasgenutenb mexay ¢ainamm “;” — Touka
C 3anAToM
-p SMTP nopT, goctynHble 3HaveHuA [1..65535];

-r IP-agpec yananeHHoro cepsepa (SMTP-cepsepa);

-s Tema coobLeHus;

-v VLAN SMTP-cepBepa, AnanasoH 3HaveHui [0..4094];

body TEKCT coobuieHusn. Ecnun He yKasaH, To bepeTcs 13 noToka stdio;
from e-mail agpec oTnpasuTens;

pass naponb;

to e-mail agpec nonyyatens;

Mpumepsbl:

LPOS > mail -r 192.168.0.221 from sprinter228@nsc-com.com to
sprinter22l@nsc-com.com —-s test subject body test body

LPOS > mail -r 198.168.0.221 from sender@domain.com to
recipient@domain.com pass mypassword body text body --stat -f
system.cfqg,;log

MokasaTb TabMLy KOMMYyTaLUW NaKeTos.

CuHTaKcuUc:
mapmac [-c] [-f] [-m part of MAC] [-p ports]

Mapametpbi:
-C 04YUCTUTb TabANLY OT aBTOMATMYECKM f06aBNEHHbIX aAPECOB Mac-aApecos;

-f oTobparkaeT Bce mac-agpeca, B TOM Yncie gobaBneHHble aBTOMATUYECKH;

-m YyacTb Mac-a4pecoB, KOTOpble NOKa3blBaTb; €C/IM Mac-agpec He 3a4aH, To
noKasblBaeTca Tabamua mac-a4pecos;
-p duNbTP TabanLbl ANA BbIBOAA Ha 3KPaH MO yKazaHHOMY CMMCKY NOPTOB;

Npumep:
MokasaTb Tabanuy mac-aapecos ana noprta 0

LPOS > mapmac -f -p 0

# MAC address name pri ttl ports
25 54-A5-4B-AA-14-32 0 6 0
26 5A-00-3B-00-19-9F 0 7 0
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35 F0-79-59-5C-17-01 0 7 0
37 FF-FF-FF-FF-FF-FF bcast 0 7 0,1,cpu

MocmoTpeTb BClo 6a3y maplpyTrsaumm
LPOS > mapmac -f

# MAC address name pri ttl ports
0 00-10-20-30-40-50 user 1 7 0,2
1 00-13-D4-4A-9B-30 learned 0 5 3
2 00-16-EC-2B-36-D4 learned 0 6 3
3 00-18-F3-06-D1-94 learned 0 7 3
4 00-30-4F-3E-06-61 learned 0 7 3
5 01-80-Cc2-00-00-00 learned 3 6 cpu
6 5A-00-3B-19-DD-A8 learned 0 7 2
7 5A-00-3B-1C-2F-F5 learned 0 7 cpu
8 5A-00-3B-1D-30-F6 learned 0 5

menu

3anycTuTb NHTEPPENC MEHIO.

CuHTakcuc:

menu

mirror

3epKanunposaHue TpaduKa B dpaiin /mnt/mem/mirror.pcap. He Bkntoyaet B ceba TDMoP
TpadduMK. Ddann MOXKHO MNPOCMOTPETb € nNomoupbto nporpammbl  Wireshark u  npounx
aHaNM3aTopoB ceTeBOro TpadukKa.

CuHTakcuc:

mirror [-] [64..1600]] [clear] [enable] [save]

Napamertpbi:

- MaKCMManbHasa aavHa ¢peima, AonycTMmble 3HavyeHun [64..1600];
clear OYUCTUTb NPESbIAYLLYIO CECCUIO 3ePKANMPOBAHNA TpaduKa;
enable BKNOYUTL 3epKanMpoBaHue TpaduKa;

save 3anucaTb pe3ynbTat B paiin;

Npumep:

OuncTTb  nNpeablaylyld  Ceccuo  3epKaavpoBaHua  TpadduKa, BKNIOUYUTb
3epKannpoBaHMe, MOAOXKAATb HEOOXOAMMbBIN MPOMEXKYTOK BPEMEHM W COXPaHUTb B dain
pesynbrar.

LPOS > mirror clear

LPOS > mirror enable

LPOS > mirror save

Saved to /mnt/mem/mirror.pcap

ps

Moka3aTb MHGOPMaLMIO O AeNCTBYIOLLMX NPOLECCcaX YCTPOWCTBA.

CuHTaKeuc:
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pwd

reset-config

ps
MNpumep:
LPOS > ps
name state wait sleep cpu time
idle ready started 90.623%
SCPUMon-1 susp event 89 0 0.663%
Log susp event 708 1 0.016%
ATUMonitor susp sleep 1 0 2.091%
ethstat susp sleep 76 0 2.463%
ethlink susp event 41045 0 0.000%
ipdeamon susp lock 31 0 0.184%
TCP_Deamon susp sSleep 27 0 0.112%
SIPServer susp lock 13 0 0.093%
IGMPSnooping susp lock 95 0 0.057%
NTP susp lock 77 1 0.074%
LLDP susp sleep 38 1 0.048%
El daemon susp sleep 47 0 0.841%
statistics susp sleep 12 0 0.080%
rstp susp lock 137 0 0.470%
DyingGasp susp sleep 623 1 0.008%
ftpdeamon susp event 707 1 0.008%
httpdaemon susp event 705 1 0.008%
SNMPTraps susp lock 45 0 0.040%
SNMPAgent susp lock 521 1 0.006%
telnetdeamon susp event 648 1 0.009%
console ready unsuspended 0.000%
monitoring susp sleep 12 0 2.096%

BbIBOAMT MMA TEKYLLEN AMPEKTOPUM.

CuHTaKcuc:

pwd

YCTaHOBUTb YacTu TeKyLUelt KOHOUrypaLmm, 3HaYEHUA MO YMOTYAHUIO.

CuHTaKcuc:

reset-config [relative path]

MNapametpbl:
relative path YacTb nyT HacTpoekK, TeKyline 3Ha4eHUs KOTOPbIX HY*KHO COPOCUTL
Ha 3HAYEeHUA MO YMOAYAHMUIO.

Npumep:
CbpoCcuTb HAaCTPOKMKM Ha 3HAYEHUA NO YMONYaHUIO ANs BTOPOro nHTepdeiica E1

LPOS > running-config

set E1/2/config/Enable No
set E1/2/config/Unframed Yes
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LPOS > reset-config E1/2
Reverted 2 changed. Failed to revert 0
LPOS >

running-config
BbIBECTM TEKYLLYIO KOHPUIYypaLmMIo YCTPOCTBA B BUAE KOMaHA MHTepdeiica KomaHaHOM
CTPOKM. Mo ymonyaHuio, B BbIBOA KOMaHAbl NONAAAOT NapameTpbl, CO 3HAYEHUAMM OTANYHBIMMI
OT 3HAYEHWUI MO YMOJIYAHUIO.

CuHTakcuc:
running-config [-f dest filename] [filter Filter string] [full] [-r relative path]

Mapamerpbl:
-f dain gns coxpaHeHua pesynbTaTa paboTbl KOMaHAbI;

filter  dwnbTp Ana 06O YaCTM UMEHUN BbIBOAMMbIX NAapaMeTpPOB;
full NMOKa3aTb MOJIHYO KOHbUTYypaLMIo;

-r MNOKa3aTb NapameTpbl NO OTHOCUTENNbHOMY NYTU, YKAa3aHHOMY NOC/NE K/No4a

MNpumep:
BbIBECTM KOHOUrypaumio ¢ npumeHeHnem ouabTpa no crpoke "/3"

LPOS > running-config filter /3

set E1/3/config/SyncSource 3

set TDMoP/3/config/FrameSize 11

set TDMoP/3/config/JBSize 11

set TDMoP/3/config/RemoteIP 192.168.0.225
set TDMoP/3/config/RemoteChannel 1

set TDMoP/3/config/Slip Enabled

set TDMoP/3/config/AdminStatus Connect
set VLAN/32/Name VLAN-32

BbiBECTU KOHOUrypaumio MHTepdeicos Ethernet c oTHOCUTENbHBIMUM NYTAMM

LPOS > running-config -r Eth
set 0/VLAN/DefVLAN 99

set 0/VLAN/Role access

set 1/VLAN/Role access

set cpu/VLAN/DefVLAN 123

set CSFP2/VLAN/DefVLAN 123

set CSFP2/VLAN/Tagged 3,5,123
set CSFP2/VLAN/Role QinQProvider

save-config

CoxpaHunTb TeKylyto KoHdurypaumio 8 /mnt/flash/system.cfg

CuHTaKcuc:
save-config

MNpumep:
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Saving configuration to /mnt/flash/system.cfqg

Saved

set
YCTaHOBUTb 3HaYeHne napameTpa.

CuHTaKcuc:

set <attribute> <value>

Napamertpbl:
attribute nyTb o0 NnapameTpa(os);

- nopaepxusaeT npumeHeHue wildcard (LabnoHOB 3ameHbl), TaKMX KaK

«*» 1M cnuckos, Hanpumep: «[0-1,3]»

- NOACKa3Ka Mo BO3MOXHbIM MapameTpam, npu HaxKatumn «TAB»

value 3HayYeHne napameTpa;

Npumep:

YcTaHoBUTb 3HadYeHue “VLAN-32” napametpy “VLAN/32/Name”

LPOS > set VLAN/32/Name VLAN-32

MNpumep 2:

N3meHUTb pasmep OxuTrep-bydepa Ha 0,1,2,4 KaHanax 4o 5 mc

LPOS > set tdmop/[0-2,4]/con*/jbsize 5

/tdmop/0/config/JBSize changed
/tdmop/1/config/JBSize changed
/tdmop/2/config/JBSize changed
/tdmop/4/config/JBSize changed

to 5
to 5
to 5
to 5

show

BbIBECTM Ha KOHCOJIb COAEPKMMOE YKa3zaHHoro dainna.

CuHTaKcuc:

show <filename>

MNapameTpbi:
filename vmsa daiina ans BbiIBOA;

Npumep:
BbiBOA coaepmumoro dainna system.cfg.

LPOS > show system.cfg
#System{
#global{
Set Name=LPOS;
}

stat
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MoKasaTb cocTosAHWe UHTepdeicoB ycTpoicTBa. KomaHaa 6e3 yKasaHMsA napameTpos
BbIBOAWT TOJIbKO HE HyNEBbIE CHETYMKM.

CuHTakcuc:
stat [--cont] [--new] [--rate] [--step [1..96]] [-c columns] [-i [1..1000]] [-m modules] [-p
ports] [-t type]
MNapamertpbi:
--cont 06HOBNATL CTATUCTMKY KaXKayto cekyHay. "Ctrl+C" ana sbixoaa
--new HayaTb HOBbIN MHTEPBA/ CHATUA CTaTUCTUKK
--rate oTobparkeHMe 3HavyeHu B GopmaTte eaAnHUL, B CEKYHAY
--step WHTepPBaN rPYNNMPOBaHUA CTAaTUCTUKM, KOJIMYECTBO MHTEPBA/IOB B rpynne
-c cnucok ¢unbTpoB cToNbUOB ANna oTtobpaxkeHus (rx,0k — oTobpasut BCe
CTONGLbI B UMEHU KOTOPbIX NPUCYTCTBYET AN X nam Ok)
-i rnybuHa MCTOpPUKU CTaTUCTUKKU B MHTEPBANax, AManasoH 3HayYeHuit [1..1000]
-m Cnucok duAbTPOB MMEH Moaynel CTaTUCTUKKN ANA BbiBOAA, Hanpumep: E1,
Eth, TDMoP (moxHO 3amaBaTb Nt06Y0 4YacTb HaUMeHOBaHUSA MOAyAs,
Hanpumep, npu ¢unbtpe th, oTobpasmntca crTaTMCTMKA, OTHOCALWLAACA K
moaynio Eth)
-p CMUCOK GMIbTPOB Ha MOPTbI 4/1A BbIBOAA CTAaTUCTUKK, Hanpumep: 0, 1, sfp...
-t Cnncok ¢mnAbTPOB HaUMMEHOBaHUI TabauL, oS BbIBOAA CTAaTUCTUKM: Errors,
Info, Warning, Extend, Hist (in — oTobpa3uTt Bce TabauLbl B UMEHWU KOTOPbIX
NPUCYTCTBYET in, B ;AaHHOM c/lydae 370 Tabauubl: Info, Warning)
MNpumep:

LPOS > stat -m E1 -p 1,3 -t Info
El-Info dd.mm hh:mm Total rxOk txOk rxFDev txFDev
1 Now 17:54 554 554 554 0 0
3 Now 17:54 554 554 554 0 0

stored-config

BblBECTM COXPaHEHHYID KOHUrypauuto ycTpolcTBa B BMAE KOMaHA MWHTepdeica
KOMaHAHOl‘/JI CTPOKMW. Mo YMO/14aHUIO, B BbliBO4 KOMaHAbl NONadakoT NapameTpbl, CO 3Ha4eHUAMU
OT/IMYHBIMM OT 3HAYEHUM Mo YMOI4YaHUIO.

CUHTaKCUC:
stored-config [-f dest filename] [filter Filter string]

Mapametpbi:
-f dain gns coxpaHeHuMA pesynbTaTa paboTbl KOMaHAbI;

filter  dunbTp gNA NOHBOI YACTM MMEHU BbIBOAUMbIX NapPaMEeTPOB;

MNpumep:
BblBECTM COXPAHHEHHYIO KOHbUIYpaLMIo C NPUMeEHeHUEM GuabTpa no cTpoke "VLAN"

LPOS > stored-config filter VLAN
set Eth/0/VLAN/DefVLAN 32
set Eth/0/VLAN/Tagged 10
set Eth/0/VLAN/Role trunk
set Eth/1/VLAN/DefVLAN 10
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set
set
set
set
set
set
set
set
set
set

set

Eth/1/VLAN/Untagged 10,32
Eth/1/VLAN/Role access
Eth/CSFP2/VLAN/Member 32
Eth/CSFP2.1/VLAN/Member 32
Eth/CSFP3/VLAN/Member 32
Eth/CSFP3.1/VLAN/Member 32
IP/stored-config/DefaultVlianID 10
IP/stored-config/TrustUnkVlian No
VLAN/10/Name control
VLAN/10/Auto Disabled
VLAN/32/Name VLAN-32

P326.30.11-006-62880827-2016

su

Mo3BosAeT 3aHOBO BOMTM B CUCTEMY C APYTMM MMEHEM MoJ/b30BaTens, He pa3pblBas

TEKYLLEro CoeAnHeHUA.

CuHTaKcuc:

su [username]

Napamertpbi:
username VIMA NONb30BaTeENS ;

Npumep:

Bxopa
LPOS

B CUCTEMY NO4 UMEHEM admin.

> su admin

Enter password

LPOS

>

udploop

MocrtasuTb netato (loopback) Ha nopt UDP.

CuHTaKcuc:

udploop <port udpport>

Napamertpbi:

port

Homep nopta UDP (udpport) ana yctaHOBKM neTnesoro wnenda ;

Mpumepsbl:

LPOS

> udploop port 10000

Press Ctrl-C to exit

1000
1000
1000
1000
1000

LPOS

pps, 4208000 bps
pps, 4208000 bps
pps, 4208000 bps
pps, 4208000 bps
pps, 4208000 bps

whoami
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Moka3blBaeT UMA TeKyLero nosib3osatensa (admin, operl, radiususer, tacacsuser...).

CuHTaKcuc:

whoami

3.1.4 KomaHabl ynpasneHua ¢paitnamm

copy

delete

format

Konupyet daiin B gpyroe mecto HazHavyeHus.

CuHTaKCUC:
copy <source filename> <dest filename>

MNapameTpbi:
source filename nms danna, UICTOYHMKA AN1A KONUMPOBaHUSA;

dest filename Ums danna HasHaYeHus;

MNpumep:
LPOS > copy /mnt/flash/system.cfg /mnt/flash/backup system.cfg

Yaanaet panin nam gUpeKkToputio.

CuHTaKcuc:

delete <filename>

MNapameTtpbi:
filename  vma dalina unn gupektTopuu;

Npumep:
Ypanenue daiina backup_system.cfg

LPOS > delete /mnt/flash/backup system.cfg

dopmatnpyer dainosyto cuctemy Ha flash. Ypanatotca KypHanbl u coxpaHeHHas

KoHoUrypauma ycrpoiictea. Obpas onepaLMOHHON CUCTEMbI HE NOBpPeEXKAAEeTCA.

mkdir
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CuHTaKcuc:
format

Co3aaeT HOBYHO ANPEKTOPUIO

CuHTaKcuc:
mkdir <dirname>

MNapametpbi:
dirname  vmsA co38aBaeMO AUPEKTOPUM;

MNpumep:
Co3pgaHue gupekTopum htdocs.
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mnt

LPOS > mkdir htdocs

MpuMoHTUpOBaHUE GannoBoi cucTtembl K dnew-namatu. Heobxoanmo Mcnosib3oBaTb

ONA coXpaHeHua KoHdurypaumm, ecnm o 3toro ¢aew-namsatb 6blia OTMOHTMPOBAHA, Hanpumep,
BbINOJIHEHMEM KOMAHAOM umnt UAK 3arpy3Koi yCTPOCTBA C 3aBOACKMMM HACTPOMKaMM.

umnt

CuHTaKcuc:

mnt

OTMOHTMpPOBaTb dpainnoByto cuctemy oT dpiell-NamsaTu.

CuHTaKcuc:

umnt

3.1.5 KomaHpabl ynpaBaeHUA NOTOKOM

spregdebug

KomaHga ana otnagku NnapaMeTpoB PerynaTtopa CKOpoCcTu

CuHTaKcuc:

spregdebug [-r IP]

Napamertpbi:
-r IP-agpec cepBepa € NporpamMmmHbIM obecnedyeHMem MOHUTOPUHIA NapamMeTPoB
perynsatopa CKopocTu;

Npumep:
LPOS > spregdebug -r 192.168.0.130

3.1.6 CeTeBble KOMaHAbI

nscache

ping

nOKaBaTb/O‘-IMCTMTb K3LW pa3peleHHbIX JOMEHHbIX UMEH.

CuHTaKcuc:

nscache [clear] [show]

MNapamertpbl:
clear O4YNCTUTL K3LW paspeLlEHHbIX 4OMEHHbIX UMEH;

show ToKa3aTb K3l pa3peLleHHbIX JOMEHHbIX UMEH.

Npumep:
LPOS > nscache show
Name | vlan| IP|ttl
srvtest.domain| 0] 192.168.0.10]131535966
my-pc.domain| 0] 192.168.0.120]131535996
LPOS >
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Mocbinaet ICMP-nakeT No yKasaHHOMY CceTeBOMY aJpecy U BbIBOAUT B OKHO TepMUHaNa
BpemsA ero nepegayun Tyaa u obpatHo nam coobueHne ob oTcyTCTBUE OTBETA.

CuHTakcuc:

ping <IP adpec unu umsa yzna> [-i TTL] [-I size] [-n repeat] [-t] [-v VLAN ID] [-w timeout

ms]

MNapamertpbi:

IP adpec |IP agpec nan nms ysna, MMHIyemoro yCcTpoicTBa

-i 3agaHue cpoKa *Ku3Hu naketoBs (TTL)

- Pasmep bydepa oTnpaBKM, AnanasoH 3HadeHui [1..1600];

-n Konnuectso 3anpocos.

-t MpoBepKa cBA3M C yKa3aHHbIM y3/10M 0 NpeKkpaweHuna. [nA 0CTaHOBKM
HaxkaTb I0OYIO Knasuuy.

-v Homep VLAN’a, B KOTOPOM OCYLLECTBAAETCS NUHT, AMana3oH 3HaYeHUN
[1..4094];

-w Bpemsa oxknaaHus oteeTa (no ymondyaHuto 1000 mc), AnanasoH 3HauyeHuin
[1..30000];

MNpumep:

«MunHr» IP-agpeca 192.168.0.225 ¢ gBymAa 3anpocamm.

LPOS > ping 192.168.0.225 -t 2
Echo reply 0.248ms
Echo reply 0.240ms
Ping statistics:
Packets: Sent 2, Received 2, Lost 0 (0% loss)
Approximate round trip times:

Minimum 0.240ms, Maximum 0.248ms, Average 0.244ms

telnet
MogKntoueHune K y3ny no npotokony telnet.
CuHTakcuc:
telnet <host> [port] [-v vianid]
MapameTtpbl
host IP-appec yaaneHHOro KomMnbloTepa;
port HoMep nopTa, AOoNYCTUMble 3Ha4YeHuA [1..65534];
-v naeHtuoukatop VLAN ID;
Mpumep:
LPOS > telnet 192.168.0.225 -v 32
connecting...
Welcome to LPOS 225
login:
tracert
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OI'IpGAEJ'IEHMG MapLlpyTa cneaoBaHnA AaHHbIX A0 YKAa3aHHOIO y31a CeTw.

CUHTaKcuUc:
tracert <IP adpec unu ums y3na> [-h max hops] [-v VLAN ID] [-w timeout ms]

MNapametpbi:

IP adpec unu IP agpec nan gomeHHoe UmA y3na, ona onpegeneHna mapLpyra

umsa y3na cnepoBaHuA.

-h MaKcMmanbHoe KOIMYeCcTBO NepPexoaoB, ANana3oH 3HAYEHN
[1..255].

-v Homep VLAN’a, B KOTOPOM OCYLLECTBAAETCA TPACCUPOBKA, AMaMNa30H
3HayeHui [1..4094];

-w Bpems oxxngaHua oteeTa (no ymonyaHuio 1000 mc), ananasoH
3HavyeHwnit [1..30000];

MNpumep:

«MunHr» IP-agpeca 192.168.0.225 ¢ gByma 3anpocamm.

LPOS > ping 192.168.0.225 -t 2
Echo reply 0.248ms
Echo reply 0.240ms
Ping statistics:
Packets: Sent 2, Received 2, Lost 0 (0% loss)
Approximate round trip times:

Minimum 0.240ms, Maximum 0.248ms, Average 0.244ms

3.1.7 KomaHabl o06HOBNeHUA nporpammHoro obecneyeHMs W nepesanycka

yCcTpoicTBa
reset
BbI3biBaeT cHpoc M nepes3anyck ynpaBAAlOWEro MWKPOMPOLLECCOPa, W HayasbHYIO
3arpysKy BCEX Y3/10B MYJ/IbTUMNNEKCOPA-KOMMYTATOpPa. 3Ty KOMaHAY MOMKET BbIMNOHATL TOJIbKO
aAMMHUCTPaTOP.
CuHTakcuc:
reset
systemupdate
O6HoBNEHME NPOrPaMMHOro obecneyeHUs MyIbTUMNIEKCOPA-KOMMYTaTopa
CuHTaKcmc:
systemupdate
3.1.8 KomaHabl onepauuoHHOI cucTembl
passwd

Mo3BonAeT U3MeHUTb napo/Jib aHHOro nonb3oBaTeslIA UAKN OPYroro nosib3osatena (I'Ipl/l
YKa3aHuu ero I/IMEHVI). I'Iaponb MOXET COCTOATb U3 NNAaTUHCKUX 6yKB n Ll,l/ld)p N MOXET MMeTb OANINHY
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00 18 cumBOIOB BKAOUUTENBHO. BO nsberkaHme oWnbOoK npun BBo4e Napo/ib BBOAUTCA ABa pa3a.
Monb3oBaTenb admin MOXKET U3SMEHUTb napoab noboro nonb3oBarens.

CuHTaKcuc:

passwd [umsa nonezosamens]

Mpumep:
MN3meHeHMe naposia nosib3oBaTtena operl nonbsosBatenem admin.

LPOS > passwd operl
Enter old password
Enter new password

Enter new password again

scpuup
O6HOBNEHME MPOrPaMMHOro obecrneyeHMs MPOLECCOPA, OTBEYAIOLLErOo 33 KOHTPO/b
COCTOSIHMSA OKpYKaloLel cpeabl (TemnepaTypa, Hanps»KeHue ...)

CuHTaKcuc:
scpuup <filename>

Mapametpbl:
filename  nyTb po dalina obHOBAEHMS;

Npumep:
LPOS > scpuup /mnt/flash/fileupd.bin

3.1.9 CneuuanbHble KOMaHAbI

debug
KoHTpo/ib 1 0TOOparKeHMe KypHaia OTAaA04HbIX COOBLLEHN

CuHTaKcuUc:
debug [-d] [-e] [-m module] [clear] [show]

MNapametpbi:
-d BbIK/IIOYUTb OTNAAKY;

-e BKNIOYUTb OTNAAKY;
-m yKasatb umsa moayna (CP,SIP,IP,ICMP,EMAC,FFS);
clear OYUCTUTb TEKYLLUIA NOT;

show  noKasaTb KypHan OTNagKK;

Mpumep:

OunCTUTb NpeablayWmMin CeaHC OTNAAKM, BKAOUUTb OThaaky moayna ICMP, caenatb
TecToBbIl Ping, oTKAOUNTb OTNAAKY. lTOoCMOTPeTb pesybTar.

LPOS > debug clear

LPOS > debug -e -m ICMP
LPOS > ping 192.168.0.225
Echo reply 0.759ms
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Ping statistics:
Packets: Sent 1, Received 1, Lost 0 (0% loss)
Approximate round trip times:

Minimum 0.759ms, Maximum 0.759ms, Average 0.759ms

LPOS > debug -d
LPOS > debug show

[4] 04169861.641 Echo request
[8] 04169862.044 IP

[4] 04169862.239 ICMP income
[4] 04169862.420 Rcv reply
[4] 04169862.680 Echo ok

3.1.10 KomaHabl 0bueit ouarHocTMKm

3TN KOMaHAbl NOKa3blBaOT TEKYLME 3HAYEHUA NUTAIOLLETO HaNPAMKEHUA M TemnepaTypbl BHYTPU
MY/AbTUNNEKCOPa-KOMMYTaTopa M obecneumBaloT AOCTYN K XKypHany, B KOTOPbIA 3anucbiBaloTca Bce
CUCTEMHbIE COOBLLEHNA MYNbTUMNEKCOPa-KOMMYyTaTopa. HKypHan coaepxut 2730 nocneaHnx coobLieHnit
M HaxoguTCcA B CUCTEMHOM NamAaATU  My/AbTUNAEKCOPa-KOMMYyTaTopa, M  NO/b30BaTenn, Kak
NPUBMNErNPOBaHHbIN, TakK U HENPUBUAErMPOBaHHbIE, HE MOryT cTepeTb coobuieHus. Bce aHomanun B
paboTe MynbTUNIEKCOPa-KOMMYTaTopa, NponajaHue UaM NnoasaeHNe CUrHana Ha BHeWHUX HTepdeiicax,
MOAK/IOYEHNE M OTKAOYEHME YNPaBAAIOWEr0 KOMMbIOTEPA AN KOHOUrypaumm MyabTUMIEeKcopa-
KOMMYTaTOpPa, 3aM1CbIBalOTCA B }KYPHa/ C yKa3aHMEM BpeMeHU BO3SHUKHOBEHMS.

envir
MNoKa3sbIBaeT cUCTEMHYO MHdOpPMaUUIo 06 ycTpolicTae.
CuHTaKcuUc:
envir
Npumep:
LPOS > envir
Name: 62x, 63x scpu
Ver: 2.4.8.9 [boot 2.1]
SN: 7C 19 17 00
getkey
MNMoKa3bIBaET IMLLEH3UOHHbIN K/THOM.
CuHTaKcuUc:
getkey
Npumep:
LPOS > getkey
8C3SIQ2F-OE5VF4QL-R9C12KD4-B3F6T1J5
getsign

OTo6pa>KaeT AaHHble, Tpe6YEMbIe AnAa reHepmnposaHnAa TNMLEH3NOHHOIO K/ako4a

CuHTaKeuc:
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getsign

Mpumep:
LPOS > getsign
6BD17JDF-U4L9BH6N-KPSJ6N1 7-SSEMF2J0

lasterr
MNMoKasaTb NocnegHUn 4amn nNocsie CUCTEMHOrO cbos.
CHHTaKCUC:
lasterr [clear]
Mapamerpbl:
clear OYMCTUTb NOCAEAHWNI Aamn;
sendpkt
OTnpaBuTb onpeaefieHHbIN Noab30oBaTenem Gppenm B CeTb
CUHTaKcuUc:
sendpkt [-| length] [-n count] [-p port] [-r] [-v vianid]
Napamertpbi:
- AnnHa dpelima, gonyctumble 3HayeHua [50..1500];
-n Ko/in4ecTBo Gpperimos;
-p HOMEp NopTa Ha3HAYeHMA MYbTUTNJIEKCOPA-KOMMYTATOPa;
-r reHepupoBaTb ciydariHbii MAC-agpec UCTOYHMKA;
-v naeHTnpumkatop VLAN;
Npumep:
LPOS > sendpkt -1 64 -n 10 -p 1 -v 10
FF FF FF FF FF FF 54 A5 4B 7C 19 17 81 00 00 0A
00 2E 00 01 00 02 00 03 00 04 00 05 00 06 00 07
00 08 00 09 00 OA 00 OB 00 OC 00 0D 00 OE 00 OF
00 10 00 11 00 12 00 13 00 14 00 15 00 16 00 17
setkey
YCTaHOBUTb IMLLEEH3NOHHbIN KoY.
CUHTaKCuUC:
setkey <key>
Mapametpbl:
key JINUEH3MOHHbIN KJTHoY;
Mpumep:
LPOS > setkey 8C3SIQ2F-OE5VF4QL-R9C12KD4-B3F6T1J5
8C3SIQ2F-0OE5VF4Q0L-R9C12KD4-B3F6T1J5
sysdump
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Co3faeT apx1B € OT/1Ia404YHON MHPOPMALMEN ANA CNYHKObl TEXHUYECKOM NOAAEPKKN

CuHTaKcuc:

sysdump

Npumep:
LPOS > sysdump
Dump saved to /mnt/mem/dump.zip

3.2 MeHI0 KOHOUrypupoBaHUA

[ns nonHoro n 6onee aAetanbHOro KOHPUIrypMpoBaHMA nmeeTca UHTepdelic B BUAE TEKCTOBOIO
Mepapxmyeckoro mMmeHto. s ero 3anycka HeobxoaMmo HabpaTb KOMaHZy menu U HaxaTb «Enter». [nn
nepexoaa B Tpebyemoe nogmeHi0 Heo6Xo0AMMO BblIBpPaTb ero Knasuiiamm co ctpeakamu “MN (BBepx) uau
“4” (BHM3) M HaxaTb «Enter». [na BO3BpaTa B MEHIO BEPXHEro ypoBHA cneAyeT BblbpaTb MyHKT “..”.
Mprmep OCHOBHOTO MEHI0 NMPUBEAEH Ha PUCYHKE.

LPOS Advanced ESC+h - Help

|

| E1

| Envir

| Eth

| EthGlobal
| flash

| P

| System

| TDMoP

| VLAN

Filter: <Press any letter key to start filtering items>

L0OG:02.08.16 10:47:39.529 : [SID=8] /IP/hosts/1/Network changed to 0.0.0.0

BepxHAA CTpOYKa yKa3blBaeT Ha3BaHue 0To6pa>KaeM0ro MEHIO U ero nosioXKeHmne B CTPYKType
MEHI0.

[na 3anycka meHto Bam Heob6XoAMMO MOAKNIOUUTLCA K YCTPOMCTBY Yepes nocnenoBaTes1bHbIN
nopt (miniUSB), nnbo yepes nntepodelic Ethernet.

Mpu Mcnonb3oBaHUKM Noc/ieaoBaTeIbHOrO MHTEpdelica HeobxogMMa YCTaHOBKa CneumanbHbIX
ApaiiBepoB, KOTOpble MOXHO CKayaTb C caiiToB B ceTu Internet, U nporpamma TepmuHan (Hanpumep,
HyperTerminal, PuTTY).

Mpun ucnonb3oBaHUM gns ynpasneHusa mHtepdeiica Ethernet Ha ynpasnaiowem KomnbtoTepe
OO/MKHEH ObITb ycTaHoBAeH KaueHT telnet vnu SSH. Mo ymonuyaHuio ycTpolctBo umeeT IP agpec
192.168.0.24 n macky 255.255.255.0. Yb6eautecb, YTO YynpaBAAOWMA KOMMbIOTEP HAXoaMTCA B O4HOM
noaceT! ¢ MyAbTUMNIEKCOPOM-KOMMYTAaTOPOM. YCTPOMCTBO AO/IKHO OTBEYATb HAa KOMaHAy ping.

Mocne NoaKAOYEHNA K YCTPOIMCTBY HEOBXOAMMO BBECTM NOTMH M Naposb. 0 yMOAYaHUIO NOTUH
— admin, naponb — admin. 3atem Bbl yBuguTe noackasky LPOS>. Beeante KomaHAy menu v HaxmuTe
«Enter», 4To6bl NONYUYNTb JOCTYN K MEHIO YCTPOICTBA.

[na nepexoda B HyXHblA pa3gen HeobxoAMMO BbibpaTb ero Knasuwamu co ctpenkamm “
(eBepx) nam “4” (BHM3) U HaxaTb «Enter». [InA U3MeHeHUs 3Ha4yeHUs napameTpa HeobxoAMMO BbibpaTb
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ero ctpenkamu “P” (BBepx) uam “Jd” (BHU3) U HaxaTb «Enter». 3aTem HYyXHO NMBO BBECTM 3HaYeHue C
KNaBMaTypbl U HaxaTb «Enter», nnbo BbIbpaTb HOBOE 3HAYEHME NapameTpa U3 NpeasIoKeHHbIX CTpPesKamm
M HaxaTb 2 pasa «Enter».

[na npocmoTpa MYHKTOB MEHI0, KOTOpble He YMELLATCA Ha 3KPAH MOXKHO BOCMO/b30BaTbCA
Knasuwamu ynpasneHua Kypcopom “ (BBepx) wam “J” (BHU3) uan codetaHMem Knasuw «ESC+P»,
«ESC+N».

Onsa cbpoca cTaTUCTUK MCNONb3yWTe coYeTaHue Knasuw «ESC+R». EcAn B KOPHEBOM MyHKTE
MEHIO HaxaTb «ESC+R», To ByayT cObpolueHbl BCe CTaTUCTUKKU. Jns cbpoca KaKo-TO KOHKPETHOM CTAaTUCTUKM
HEobXoAMMO MepenTU K Hell B MeHl U HaxaTb «ESC+R» ana cbpoca. T.e. npoucxoamt cbpoc Bcex
B/IOYKEHHbIX CTaTUCTUK OTHOCUTE/IbHO TEKYLLETO MYHKTA B MEHHO.

Ons BKAOYEHUS pPaCLUMPEHHOro peXuma MeH (bonee AeTanbHaa HaCTPOMKa) Haxmute
coyeTaHue Knasuil «ESC+A».

[na npocmoTpa Tekywen KoHourypaumm ycTpolicTBa (3Ta Ta KOHUrypaums, ¢ KOTOPOK OHO
paboTaeT B AaHHbIN MOMEHT) HeobxoauMo HaxaTb «ESC+M». OT OCHOBHOM KOHUrypaLmmn, C KOTOPOI
YCTPOWCTBO 3arpy»KaeTtca nocse nepesarpyskn, OHa MOXKET OTANYATbCA, ecn Bbl M3MeHsAeTe, napameTpsl
HACTPOMKM U He COXpaHaeTe UX B NamaATb («ESC+S»).

TaKkKe gna bbicTporo Bbi6Gopa MOXKHO MCMNOAb30BaTb GpUALTP BCEX MYHKTOB. [AA 3TOro BBEAMTE
6YKBbI, COAEPIKALLMECA B HYXKHOM NYHKTE, N NPOMU30MAeT GUALTPALMA NYHKTOB NO Ha3BaHMIO.

Mpumep:

BeBoaum 6yKBy t, 0TOBparkaloTcA BCe MYHKTbl MEHIO, coAep Kalume byksy t, a umeHHo, TDMOoP,
Eth, System, ATU, EthGlobal.

B camom HW3Y OKHa 0To6pa>KaeTc9| nocnegHee C06bITMe, 3anncaHHoOeEe B N10r.

[na Toro 4tobbl COXPaHWUTb BHECEHHbIE M3MEHEHMA B KOHOUrypauuio A4na Toro, 4tobbl OHO B
cneayloLmii pas 3arpy3naocb MMEHHO C 3TUMM HAacTPOMKaMM UCNO/b3yiTe codeTaHne KnaBuw «ESC+S».

ﬂ,}'lﬂ BbIXO04da U3 pexnma MeHI0 U nepexoaa B KOMaH,D,HbIVI PEXUM HaXXMUTE COYETAHUE K/1aBULL
«ESC+Q» nnn «CTRL+C».

[lna Bo3BpaTa B MEHIO BEPXHEro yPOBHA HEOBX0AMMO BblBPaTb MYHKT «..» W Ha)KaTb KAasBuLly
«Enter».

3.2.1 NyHKT /E1

MyHKT meHto /E1 cayskuUT 4n1a NpoCcMoTpa TeKyLwmx ctatycos E1 nopTtos 1 Bbibopa E1 nopTa ans
ero ganbHenwen KoHGUrypaLmm 1 NPoCMoTPa CTaTUCTUKM OLLMOOK.

/E1 LPOS Advanced ESC+h - Help
|>.. Name Status

| o Send: Ok Recv: Ok Unframed

| 1 Send: Ok Recv: Ok

Filter: <Press any letter key to start filtering items>

L0G:02.08.16 09:20:21.440 : [SID=9] Control session started by admin from 192.

3.2.1.1 NyHKT /E1/nopt/config
[JaHHbIV NYHKT MEHI0 N03BOAAET KOHOUTYPUPOBaATL BblOpaHHbIN UHTepdelic E1.

/E1/1/config LPOS Advanced ESC+h - Help
[>.. | Crc4
| --status-- | FAsOffload Disabled
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StrStatus
LinkStatus
Signallevel
RTT

RX

TX
--Config--
LongLine
Description
Enable

Loop
Unframed
SendFormat
SyncSource
PRBSCheck
RxSpeed
Encoding

e

P326.30.11-006-62880827-2016

Send: Ok Recv: Ok | NolLogEvents
Up

0
Ok
Ok

Disabled

Yes
No

No
TDMoP
-1

No
4025
HDB3

ilter: <Press any letter key to start filtering items>

L0G:02.08.16 09:20:21.440 : [SID=9] Control session started by admin from 192.

StrStatus
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OTobparkaeT cocToAHNE NpuemHuKa/nepeaatimKka nopra E1.

OK - oTtcyTtcTBme owmnbok B paboTe npnemHuka/nepeaaTtumnka nopra E1;

AIS - npucytcteue curHana AlS B npuHumaemom/nepenasaemom notoke E1;

RAI - npucytcteue curHana RAI B npuHMmaemom/nepesasaemom notoke E1;
LOS - npucytcteue curHana LOS B npuHumaemom/nepesasaemom notoke E1;
AZS - npucyTtcTeme curHana AZS B npuHumaemom/nepesasaemom notoke E1;
NOS - oTcyTCTBME CUTHANa Ha NpueMHuKe/nepeaatymke nopra E1;

CodeErr - Hannume olwnboK KoamposaHusa (AMI/HDB3) Ha npMémHuKke/nepeaatimnke
noprta E1;

PRBSErr - Hannume owMboK nceBAoC/y4aHON ABOUYHOM nocnepoBaTenbHoct PRBS
(PRBS - pseudo-random binary sequence) Ha npuémHuke/nepenatumke nopra E1
(s03MO3KeH, ecn Ha NopTy ycTtaHoBAeH dpopmaT nepegayun PRBS);

TestErr - Hannume oWMB0K paboTbl TecTepa E1 Ha NnpuémHKMKe/nepeaatunke nopra E1
(BO3MOXKEH, ecn Ha NnopTy ycTaHoBAEH dopmaT nepesaun Test);

MIfASErr — Hannune oWnMBb0K MyNbTUKAAPOBON CUHXPOHN3ALUN;
CRC4Err — Hannuyme owmnbok B CRC-4;

RCRC4Err — Hannune ycTaHOBNEHHbIX 6UTOB MHAMKAUMKM ownboKk CRC-4 B ABYX NocneHUX
HeYeTHbIX Kagpax MynbTudpenma;

RarePulseErr - Hannune oWNBOK, rOBOPALLMX O TOM, YTO MMMNY/IbCbl MPUXOAAT PEXKE, YEM
Nno/IoXKeHo npu KoguposaHun AMI/HDB3;

TXlock -Ha nopTy KOpOTKoe 3ambiKaHue (TX+ un TX-);
Unframed - nopt pabotaeT B HeppeliMMPOBaHHOM pPeXMME;
Loop - Ha NOpTy BK/IOYEH JIOKaNbHbIN Wnend;

Remote loop - Ha NOpPTYy BKAOYEH YAANEHHbIN Wneind.
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RTT - BpemA OT MOMEHTA NOCbIJIKKX 3anpoca 40 MOMEHTAa NoJliy4eHUA OTBETA.

OTobparkaeT coCTosAHME NopTa.
Up - ecTb coeMHEHNE;

Down - HeT coeguHeHunA.

YpoBeHb curHana, abm.

TonbKo Npu BKAtOYEHHOM LongLine anropuTtme NoACTPOMKM YPOBHA CUTHANA Ha OJIMHHbIX
nvHuax E1 (6onee 100 m).

BKatoveHne/oTKAoUYEeHNE anropuTma noACTPONKN YPOBHSA CUrHaNa Ha AJVHHBIX IMHMAX E1
(6onee 100 m).

He pekomeHayeTca BKAOYATb Ha KOPOTKUX AUCTAHLMUAX.

Disabled - oTkntoueHo (N0 yMONYaHuIo);

Enabled - BkntoyeHo.

OTtobpaskaeT Round Trip Time Bpems OT MOMEHTA MOCbIJIKX 3anpoca 40 MOMEHTa
noJly4eHua oTeeTa.

OTobparkaeTcs ecnm BKAOYEHA Nepegada TectoBoro ppermmmpoBaHHOro notoka E1
(SendFormat - Test).

N3mepsaetca B Ul -unit interval. 1Ul = 0.48MmKc.

OTobpakaeT cTaTyc NpMemMHuKa nopra E1.

OK - otcyTtcTBMe owWMBOK B paboTe NpMemHUKa/nepegatyunka nopra E1;

AIS - npucyTcTBue curHana AlS B npuHumaemom/nepenasaemom notoke E1;

RAI - npucytcteue curHana RAI B npuHMmaemom/nepegasaemom notoke E1;
LOS - npucytcTBue curHana LOS B npuHMmaemom/nepesasaemom notoke E1;
AZS - npucyTcTBue curHana AZS B npuHumaemom/nepeaasaemom notoke E1;
NOS - oTcyTCTBME CUTHaNa Ha NpueMHMKe/nepeaaTymke nopta E1;

CodeErr - Hannune olwnbok KoamposaHua AMI/HDB3 Ha npuémHuKe/nepeaatymke nopra
E1;

PRBSErr - Hannuve owMbOoK nceBAoC/y4aHON ABOUYHOM nocneaoBaTenbHocTn PRBS
(PRBS - pseudo-random binary sequence) Ha npuémHuKke/nepenartumke nopra E1
(B03MOKEH, ecn Ha NopTy ycTaHoBAeH dopmaT nepegayun PRBS);

TestErr - Hannume olwnboK paboTbl TecTepa E1 Ha NnpuémHuKe/nepeaatumnke nopra E1
(BO3MOXKEH, €CcM Ha NoPTY ycTaHOB/eH popmaT nepegaym Test);

RarePulseErr - Hannuve oWNBOK, rOBOPALLNX O TOM, YTO MMMNY/IbCbl MPUXOLAT PEXKE, YEM
MOJIOMEHO Npu KoamposaHun AMI/HDB3;

MIfASErr — Hannune oWn60K MyNbTUKALPOBON CUHXPOHU3ALLUN;
CRC4Err — Hannuyme ownbok B CRC-4;

RCRC4Err — Hannuune ycTaHOBNEHHbIX 6UTOB MHAMKALUMKM olMboK CRC-4 B ABYX NOCAeAHUX
HEYeTHbIX Kagpax MynbTudpenma;
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OTtobparkaeT cTaTyc nepeaaTymKka nopta E1.

MoKeT NpMHMMaTbL 3HaYeHnA aHanorudHole RX: NOS, AlS, AZS, LOS, RAI, PRBSErr, TestErr,
Loop, TXLock,MfASErr, CRC4Err, RCRC4Err, Ok.

TXlock -Ha nopTy KOpoTKoe 3ambiKaHue (TX+ un TX-);
TeKcToBOE onucaHue nHTepdelica.

BkntoyeHune/oTktoueHune E1 nopra.
Yes - BkAoUeH (No ymonyaHuio);

NoO - BbIK/IIOYEH.

YcTaHoBKa yganéHHoro waerida Ha nopty E1.

Yes — wnelid ycTaHOB/EH — ZAaHHble NOCTyNatowme Ha BbiXxog, nepeaaTtynka nopra E1
3aBOPAYMBAOTCA U NMepesatoTca 06paTHO HA YAANEHHDIN W03, IKBUBAIEHTHO YCTAaHOBKE
¢du3nyeckoit 3arnyLwku B nopt E1.

No — wnend cHAT — nopT E1 paboTaeT B HOpmanbHOM pexkume (Mo yMoYaHUo).

BkntoueHne/oTKAoUeHNE KOHTPOAA GPENMOBOI CTPYKTYPbI BXOAHOTO NoToKa E1.
Yes — ycTaHOB/IEH pexXum nepeaadn 6e3 KoHTpoasa GPenMoBON CTPYKTYPbI;

No — yCTaHOB/EH PeXUM nepeaayn ¢ KoHTposaem GpenmMoBon CTPYKTYpbI (Mo
YMOJIYaHUIO).

JaHHble nepegaBaemMble B IMHUIO.

AZS — TecToBbIN peXXMM — Ha BbIxog, nopTa E1 nogaétca curHan AZS;

AIS — TecToBbIV peXMm — Ha Bbixog, nopTta E1 noaaérca curHan AlS;

PRBS — TecToBbIN peXXMM — Ha Bbixoa nopta E1 nogaértca ncesaocayyvaHas ABOUYHasA
nocnegoBatenbHOCTb PRBS, To ecTb HeppenMUpPOBaAHHbIM TECTOBbLIN MOTOK AAHHbIX CO
cKopocTbio 2048 Kbut/c;

Test — TecToBbIN peXMM — Ha BbIxog, nopTa E1 nogaétca ¢penmmnpoBaHHbIN TECTOBbIM
noTok E1;

TDMOoP — HopMa/bHbIN pexxkum paboTtbl nopta E1 (no ymonyaHmio).
3apaHne NCTOYHMKA CUHXPOHM3ALMN BbIXOAHOro NoToKa E1. 3aeck ykasbiBaeTcA Ha3BaHue

nopta E1, cayxawero MCTOYHUKOM CUHXPOHU3ALMKN BbIXOAHOro NoToKa E1 gaHHOro nopTta
(He pekomeHayeTcs).

Mo ymonyaHuIo ycTponcTBO paboTaeT B perMme BOCCTAHOBIEHUA YacTOTbl U BbICTaB/IEHO
3HayeHwue: -1.

Bk/toueHne/oTKI0ueHNe pexkuma perncrpaumm PRBS ownbok.

MNpoBepsaeT NOTOK, Kak PRBS-31 nocnepoBaTenbHOCTD.

Yes - BKNOYEHO;

NoO - BbIKNOYEHO.

OTKNOHEHME YaCcTOTbl BXOAALLEro NOTOKa OT BHyTPEHHeVI, B ppb
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Cnoco6 KoanpoBaHWA CUTHaNa.

Encoding HDB3 - 6unonsapHoe KoAMPOBAHWUE C BbICOKOM MAOTHOCTLIO (MO YMONYaHUIO);
AMI - nooyepenHaa NHBEPCUA eANHULL.
Mcnonb3oBaHWe LMKAMYECKON NPOBEPKM U3ObITOYHOCTU B MyabTudpenmax. Mo
ymonyanumio sce onumm CRC-4 BbIKAOYEHDI.
Check - nepecuntbiBaTb CRC-4 1 NpoBepsiTb €ro € NepegaHHbIM;

CRC4 Send - cuutaTb M oTnpaBaatb CRC-4 (npu BrkAtoueHHoM onumm FASOffload - reHepauwus O-
oro Taim-cnoTa);

REICheck - npoBepsTb 6UTbl HANKaLUKM ownboK CRC-4;

REISend - yctaHaBAuBaTb 6UTbl MHANKALUKN OWNOOK CRC-4.

leHepauusa 0-oro Talim-c/ioTa.

Enabled - reHepupoBaTb -0-011 TalM-CNOT;

FASOffload
Disabled - He reHepupoBaTb 0-011 TAMM-CNOT, NepeAaBaTb €ro NPO3payHo C MOTOKOM
TDMoP (no ymonyaHuio).
OTKNOYEHME }KYPHAIMPOBAHMA BbIOPaHHbIX CODLITUIA.
BO3MOXHO OTK/It04aTb 3anuch B sior o cobbituax: NOS, AlS, AZS, LOS, RAI, PRBSErr, TestErr,
NologEvents

TXLock, CodeErr, FastPulseErr, RarePulseErr, MfASErr, RCRC4Err, CRC4Err, Ok
AoctynHo ¢ Bepcum MNO: LPOS 1.0.9.4SR38.

3.2.1.2 NyHKT /E1/nopt/statistics
[JaHHbIV NYHKT MEHIO MNO3BO/IAET NPOCMOTPETb CTAaTUCTUKY BbiBpaHHOTO MHTepdeica E1.

e B MmeHl0 0oTODOpaKeHMA CTAaTUCTUKM CHETYMKWM, HAUYMHAIOLWMECA Ha X, XapaKTepusyloT paboTty
npuémHuka noprta E1;

® HauuHawuimeca Ha tx OTO6pa)-KaPOT 3HaYEeHUNA CYETUYMKOB XapaKTepunsyrwmnx pa60Ty nepegatymka

nopta E1;
/E1/1/statistics LPOS Advanced ESC+h - Help
[>. | rxMFASErr 0
| Total 65930 | txok 65930
| start 01.08.16 16:50:05 | txNOS 0
| Finish 02.08.16 11:08:54 | txAIS 0
| rxok 65930 | txAzs 0
| rxNOS 0 | txLOS 0
| rxAIS 0 | txRAI 0
| rxAZS 0 | txPRBSErr 0
| rxLOS 0 | txLocks 0
| rxRAI 0 | txFDev 4032
| rxPRBSErr 0 | txCRC4Sec 0
| rxTestErr 0 | txCRC4Rem 0
| rxCodeErr 0 | txMfASErr 0
| rxRareErr 0
| rxFastErr 0
| rxFDev 4011
| rxCRC4 0
| rxCRC4Sec 0

000 «HCK KommyHuKaumm Cnbupu», 2017 r. WWW.Nsc-com.com
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(4]

Filter: <Press any letter key to start filtering items>

L0OG:02.08.16 ©9:20:21.440 : [SID=9] Control session started by admin from 192.

Total
Start
Finish
rxOk

rxNOS

rxAIS

rxAZS

rxLOS

rxRAIl

rxPRBSErr

rxTestErr

rxCodeErr

rxRareErr

rxFastErr

rxFDev
rxCRC4

rxCRC4Sec

rxCRC4Rem

rxMfASErr

txOk
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O6Lee Bpemsa cbopa CTaTUCTUKKM Nepeaaum n Npuéma gaHHbIX Yepes nopt E1.

[aTta n Bpema Hayana cbopa CTaTUCTMKM Nepesayun U Npuéma AaHHbix Yyepes nopt E1.

[laTa 1 Bpems OKOHYaHWA cbopa CTaTUCTUKKM Nepesaydm n npuéma AaHHbIX yepes nopt E1.
Ko/imuecTBo CEKYHA, B TEUEHWE KOTOPbIX B MPMHMMaEMOM NOTOKe E1 OTCyTCTBYIOT OLUMOKM.

KonnyectBo cekyHZ, B TeYEHWE KOTOPbIX Ha BXoAe MPUEMHMKA nopta E1 oTtcytcreByeT
BXOAHOW CUrHan.

Konn4yectBo cekyHA, B Te4EeHME KOTOPbIX MPUHMMAETCA curHan AlS.
Konn4yecTtBo ceKyHA, B Te4EHME KOTOPbIX MPUHUMAETCA CUrHan AZS.

KonnyecTBo CeKyH/, B Te4eHne KOTopbIX NpUHMMaeTca curHan LOS (MHAMKaTop OTCyTCTBUSA
CUHXpOHM3auumn G.704).

KonnuecTBo cekyHA, B TeYEHME KOTOPbIX MPUHUMAETCA curHan RAI (MHAMKATOP yAaneHHoM
OLWMBKKM B E1 NOTOKe yCTaHaBAMBAEMbIA CTaHUMEN).

Konuuectso owmnbok ncesaocnyyaliHon ABOWYHOW nocneaosaTenbHoctu PRBS (PRBS -
pseudo-random binary sequence), AaHHbIN CYETYUK WMCMONb3YyeTcA Koraa Ha nopty E1

ycTaHoBneH ¢dopmat nepegaym PRBS.

Konnuecteo owmnbok pabotbl Tectepa E1, AaHHbIA CHETYMK MUCMOb3YETCA KOraa Ha NopTy
E1 yctaHoBNeH popmaT nepeaaun Test.

Konnuectso ownbok koanposaHma AMI/HDB3 Ha npuémHuke nopra E1.

KonnyecTteo ownbOoK, roBOPALLUX O TOM, YTO MMMYJIbCbl MPUXOAAT PEXKE, YEM MONOKEHO
npu KoanposaHmum AMI/HDB3.

Konnyectso ownboK, roBopALLMX O TOM, YTO MMMYIbCbl MPUXOAAT YaLLe, YEM NONOKEHO
npu KoanposaHmum AMI/HDB3.

OTK/IOHEHME YaCTOTbl BXOAALLErO NOTOKA OT BHYTPEHHeW, B ppb
Konunuyectso owmnbok CRC-4 Ha npuemMHuKe
KonnyecTtBo cekyHa, B Te4EHUM KOTOPbIX 6b1In 06HapyKeHbl owmnbKkM CRCA Ha npuEMHUKeE

KonnyectBo ceKkyHA, B TeYEHUM KOTOpbIX B 6uTax WHAMKaumm owmnbok CRC-4 Ha
npuemHunke 6binM 06HapyKeHbl OLWMOKK

KonnyecTtBo cekyHA, B TEYEHUU KOTOPbIX OblNM 06HAPYKEHbI OLMOOKM MynbTUDPENMOBOM
CUHXPOHWU3ALMW Ha MPUEMHUKE

KonnyectBo ceKyHA, B TeyeHMe KOTOpPbIX B nepegasaemom noTtoke E1 oTcyTtcTeytOT
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OLNBKM.

Konunyectso CeEKYH/A, B Te4YeHUE KOTOPbIX Ha BbiIXOoAeEe nepenartdymka nopta El OTCYTCTBYET
CUrHan.

KonnyecTBo ceKkyHA, B TeYeHMe KOTopbIx nepegaerca curHan AlS.
KonnyecTtBo cekyHA, B TeYeHMe KOTopbIX nepegaerca curHan AZS.

KonnuecTBo cekyHA, B TeyeHUe KOTOpbIX nepegaetca curHan LOS (MHAMKaTOp OTCyTCTBUA
CUHXpOoHM3aumn G.704).

KonnuectBo cekyHA, B TeYeHMe KOTopbix nepegaerca curHan RAIl (MHAMKATOP yAaneHHOM
owmnbku B E1 NoToKe yCTaHaBAMBaEMbIN CTaHLMeEN).

Konuuyecteo owmnbok nceesaocnyyaliHoM ABOWYHOW nocneaosaTenbHoct PRBS (PRBS -
pseudo-random binary sequence), AaHHbIA CYETYMK WMCMONb3YyeTCA Koraa Ha nopty E1
ycTaHoBneH ¢popmat nepegaym PRBS.

OWNBKK, perncTpupyemble NpyM KOPOTKOM 3aMblKaHMM Ha nepegade (TX+ Ha TX-).

OTK/IOHEHME YacCTOTbl UCXOAALLETO NOTOKA OT BHYTPEHHeM, B ppb

KonnyectBo CceKkyHA, B TEYEHUM KOTOPbIX ObliM 06HapykeHbl ownbkn CRC4A Ha
nepegatynke

KonMuecTBO CeKyHZ, B TEYEHUM KOTOpbIX B 6WUTax WMHAMKAUMM owwnbok CRC-4 Ha
nepeaaTynKke 66111 06HapYyKEHbI OLNOKU

Ko/imyecTBo ceKyHA, B TeYEHUM KOTOPbIX BblIM 06HapYKeHbI OWNBOKM MynbTUdPENMOBOI
CUHXPOHU3aLMKN Ha NepeaaTymKe

3.2.2 MyHKT /TDMoOP

MyHKT meHto /TDMOP cayuT Ana npocmoTpa TeKywmx ctatycoB TDMoP noptos u Bbibopa
TDMoP nopta Ana ero ganbHenwen KOHPUrypaLmmn n NpoCcMoTpa CTaTUCTUKM.

/TDMoP LPOS
[>.. Name
| o
| 1

Advanced ESC+h - Help
Status
Working, FT
Working,PID Sync

Filter: <Press any letter key to start filtering items>

LOG:02.08.16 09:20:21.440 : [SID=9] Control session started by admin from 192.

/TDMoP/1 LPOS
[>..

| config

| E1

| redundancy

| state

| statistics

Advanced ESC+h - Help

Filter: <Press any letter key to start filtering items>
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L0G:17.04.17 10:34:0

3.339 :
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[SID=4] Control session started by admin from 192.

config KoHourypuposaHue nepegaum TDMoP Ha BbiIbpaHHOM MHTepdeice.
E1 CcblfIKa Ha KOPHEBO NYHKT MeHto E1.
HacTpoiku pesepBnpoBaHuMA ¢ N3bbITOYHOCTbIO (1+1)
redundancy
AoctynHo c Bepcum MNO: LPOS 1.0.9.4SR38.
state TeKywee cocToAHMe BbibpaHHoro TDMoP nHTepdeiica
statistics CyeTumKK ownboK BbibpaHHoro TDMoP nHtepdeiica

3.2.2.1 NyHKT /TDMoP/nopt/config

JaHHbIN NYHKT MEHIO NO3BONAET KOHOUTYPUPOBaTb BbiIbpaHHbIN MHTepdeiic TDMoP.

[aHHbIN NYHKT MEHI0 BbIFNAAMT ciegyrowmm ob6pasom, Npm cbpolleHHbIX HacTpoliKax (no

YMOJIYaHUIO):

/TDMoP/@/config LPOS
[>..

| --Status--

| strstatus

| sIpStatus

| LinkStatus

| CurrentlB

| Speed

| Protocol

| --NetConfig--
| AdminStatus

| RemoteIP

| RemoteChannel
| FrameSize

| VLANID

| VLANPri

| pscp

| MaxTimeout

| UseIP

| GatewayBypass
F

Power Down
WaitingInvite
Down

0

0

TDMoP

Listen
0.0.0.0
0

2

32

6
default
4000

Yes
Disabled

Advanced
--Config--
Description
JBSize
LocalTs
RemoteTS
Loop
SpeedReg
Compression
KeyFrameInterval
DoubleSend
LostRequest
ConstSpeed
ConstSpeedValue
Slip
SlipLeft
SlipRight
--NATConfig--
WANIP
SIPPort

ilter: <Press any letter key to start filtering items>

L0G:07.06.17 17:29:24.991 :

ESC+h - Help

4
0-31
0-31

No

PID
Disabled
16

-1
Enabled
No

0
Disabled
75

125

0.0.0.0
5060

[SID=2] Control session started by admin from 192.

StrStatus

OTtobparkaet cratyc nepegayvn TDMoP.

OTobpakaeT cTaTyc coeanHeHus no npotokoay SIP.

Down - coegnHeHWe He YCTaHOB/EHO;

SIPStatus

Waitinglnvite - oxxnpaHue npuraaleHuns yctaHoBku SIP-coegnHeHus;

WaitingResponce - o)k1aaHue oTBETa Ha NpuUraalleHue ycTaHoBKu SIP-coeanHeHus;

000 «HCK KommyHuKaumm Cnbupu», 2017 r.
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WaitingAck- oxxvaaHve NOATBEPHKAEHMWA, YTO OTBET NONYYEH;
ResolvingHost - onpeaeneHne MAC'a yaaneHHOW CTOPOHbI;
Too much frames in JB — NpeBbILEH MAaKCMMaNbHO BO3MOXKHbIA PasMep AKUTTEp-
bydepa (makcumanbHoe Konundyectso Ethernet dpeimos B jitter-6ydepe,
orpaHMYeHo Yucaom 512, 1.e. AONXKHO BbINONAHATLCA ycnoBue JBSize/FrameSize <
256);
Connected - coegHeHMe YCTAaHOBNEHO;
CocToAaHMEe AaHHOro coegnHeHus.
LinkStatus Up - coegmMHeHne ycTaHOBAEHO, MAET Npuém n nepegadya TDMoP ¢pelimos;
Down - He ocyluecTBaseTca npuém nnun nepegadya TDMoP ¢ppeinmos;
CurrentJB OTobparkaeT TeKyLWMn pasmep axuTTep-bydepa B MKc.
3Ha4yeHuMe BbIXOAHOW YacTOTbl MOTOKa Ha UHTepdeice E1. 3HayeHne AaHHOIo
napameTpa yCTaHaBAMBAETCA HA OCHOBE BHYTPEHHEro aJiIropuTMa BOCCTAHOB/IEHUA
Speed 4acTOTbl CUHXPOHM3aLMK. 3Ha4YeHMA MOryT ObITb Pa3HbIMK Ha ABYX LAKO3aX AN
O4HOrOo M TOro e notoka E1, Ho Npu 3TOM camo 3HayeHue Ha O4HOM LIAKo3e
NPAKTUYECKU HE JONKHO USMEHATCA C TEYEHUEM BPEMEHM.
MpoTOKON BUPTYaNbHOFO COEAMHEHMA.
TDMoP - TDM-over-Packet - no ymonyaHuto.
SAToP - Structure-Agnostic Time Division Multiplexing over Packet, RFC 4553.
Protocol
CESOPSN - Structure-Aware Time Division Multiplexed Circuit Emulation Service over
Packet Switched Network, RFC 5086
AoctynHo ¢ Bepcum MNO: LPOS 1.0.9.4SR39.
YcTaHaBAMBAET pexkMm paboTbl g5 AaHHOTO NopTa. Pexmnm paboTbl BbiOMpaeTcs
OTAENbHO ANA KaXK[0oro nopra.
Listen - B paHHOM peXkMme LUMK03 OXKMAAET 3aNPOC HA YCTAaHOB/IEHWE COeANHEHUSA
OT YAaNEHHOTO WJ03a (N0 YMONYaHMIO);
, Connect - B faHHOM peXMMEe L3 OTNPABAAET 3aNpPOoChbl Ha YCTaHOB/IEHME
AdminStatus > P P P ¥
coeauHeHus;
Blocked - nopt 3a6/10KMpPOBaH, YCTaHOB/IEHME COeANHEHUNA ANA STOrO NopTa
HEBO3MOXHO.
AlwaysSend - npuHyguTenbHa nepefaya NoToKa, 6e3 co3gaHua coegmMHeHMA No
npotokony SIP.
RemotelP IP-agpec yganéHHoro wnto3a.
RemoteChannel Homep nopta E1 Ha yaanéHHOM LWWtO3e, C KOTOPbIM YCTAaHABAMBAETCA COeANHEHME.
. YcTaHaBiMBaeT pasmep pperima B % mc. MoKeT NpuHUMaTb 3HauyeHua: oT 1 go 63
FrameSize
(31.5mc). Mo ymonyaHuto paBHoO 2.
VLANID YctaHoBKa meTku VLAN ID 802.1p ana nakeToB AaHHOrO NOPTa, 3a43ETCA Kak

000 «HCK KommyHuKaumm Cnbupu», 2017 r. WWW.Nsc-com.com
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3Ha4yeHMe No ymonyanuto: 32.

Butbl npnoputeta B meTke VLAN ID 802.1p. 3a4aéTca Kak aecatTuyHoe yucno ot 0 go
7.

3Ha4yeHMe No yMoa4aHuio: 6.

Heobxoammo, utobbl TpaduKk E1 umen camblit BbICOKWI NPUOPUTET B MECTHOW CETU
Ethernet.

YcTaHOBKa 3HauyeHuA Koga anddepeHumMpoBaHHOrO 06cnyKMBaHMA AN AaHHOTO
coeanHeHus. JocTtynHble 3HadYeHua: 0-63, af[1..4][1..3], cs[1..7], default, ef.

3HayeHue no ymonyanuio: default (0).

default - obecneyeHune nepecbiNKK No Bo3MoKHOCTU (RFC 2474)
¢s[1..7] - Class Selector Codepoint - Koa cenektopa knacca (RFC 2474, n.4.2.2)

aff1..4][1..3] - Assured Forwarding - FapaHTupoBaHHana nepecblika (RFC 2597, RFC
3260)

ef - Expedited Forwarding - yckopeHHas nepecbinka (RFC 3246)

CooTBeTCcTBMA 3Ha4YeHU DSCP co 3HayeHnaMM ToS CM. B ONMCaHUK napameTpa
«DSCP»BN.1.1.1

AoctynHo ¢ Bepcum MNO: LPOS 1.0.9.4SR36.

YcTaHaBAMBaeT MAaKCMMaibHOE BPEMSA IKCTPANONALUN B MUIIUCEKYHOAX.
MaKcMmanbHoe Bpems, B TeHEHWE KOTOPOTO B C/ly4ae OTCYTCTBMA MAKETOB C
AaHHbIMM NoToKa E1, wnto3 6yaeT BOCCTaHAaBAMBATL COAEPKMMOE 3TUX NAKETOB Ha
OCHOBE NpeablayLnX NPUHATLIX NAKETOB U TEM CAMbIM NOALEPKUBATb BbIXOAHOM
notok E1. MoxeT npuHumaTtb 3HadeHuma: ot 0 go 7000.

3Ha4veHue no ymondaHuto: 4000 mc.
Bk/toueHne/oTK/I0UEeHNE peXknma nepeaadn nakeTos ¢ AaHHbIMK NoToka E1 6e3
IP/UDP 3aronoBKos.

[aHHbIN pexxnm paboTbl NO3BONAET CHU3UTbL MPONYCKHYO CNOCOBHOCTb
HeobxoaMmyto ana nepegaym notoka E1, npu 3HayeHMn napametpa «No». PaboTa B
AAHHOM peXKMMe BO3MOKHA TOJIbKO B C/1yYae, eC/v LUK3bl Haxo4ATcA B 04HOM IP
noaceTn. YCTaHOBKA COeANHEHMA MeXAY LUTH03aMU MPOUCXOANT C UCNONb30BaHMEM
IP 3arosioBKOB, 6€3 |IP 3aron0BKOB NepeaatoTca TO/bKO NaKeTbl C AaHHbIMM MNOTOKA
El.

Yes - BK/IlOYEHO (MO YMONYaHWMIO);
No - OTK/IH04EHO.
OTBeyaeT 3a NPoXoXxAeHne notoka E1 mexay pasiMyHbIMU NOACETAMMU, MUHYSA

wnto3. MNMpumeHAeTcA B TOM cayyae, Korga nogcetun, No cyTw, o6pa3y|0T €aANHYI0
JIOKa/IbHYHO CEeTb, obmeHKnBasCh npun aTOM 0B6bIYHbIMU AaHHbIMU Yepes W03,

Disabled - BbiIkNto4eHO (MO yMONYaHUIO);

Enabled - BkntoyeHo.
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OnuncaHue nopra.

YcTaHOBKa pa3mepa BbIXO,D,HOﬁ oyepeaun, B MUINTNCERYHOAX.

OH ponxkeH 6bITb 6oabLe, Yem GIYKTyaLMA TPAH3UTHOTO BPEMEHU B CETU.
Hanpumep, ecnu gns cta nakeToB Bpems TpaH3MTa Konebnetca ot 2.5 4o 6.5 mc, To
b6ydep ponxKeH 6biTb, Xo0TA 6b1 4 MC, UTOObI HM OAMH NAKET He 6bin noTepsAH. Jlyylue,
ecnv bydep ele 6onblue, TOrAa CMOXKET paboTaTb MexaHM3M Nepesanpoca
NoTepAHHbIX NAKETOB. Bo Bcex cnyyasnx, KOraa gucnepcus BPEMEHM 3a4EPHKM
NPeBbIWAET eANHULbI MUINUCEKYHA, BEMYMHA Bydepa — KOMAPOMMUCC MeXAaY
334EPKKOM N KOIMYECTBOM NOTEPAHHbIX MAKETOB.

MoKeT NpMHUMATb 3HadYeHuA: oT 1 mc 4o 2000 mc Ha nopT, Ho He bonee 4000 mc Ha
BCE YCTPOMCTBO (HauMHan ¢ 9.4SR26).

Cnepyet yunTbIBaTh, YTO MaKCMManbHoe Konndectso Ethernet ¢ppelimos B jitter-
bydepe, orpaHnYeHo Yncaom 512, T.e. AOMKHO BbIMOJIHATLCA YCAOBUE
1BSize/FrameSize < 256 (HaumnHas c 9.4SR28)

Mo ymonyaHuio 4 mc.

Cnu1coK Talim-CcI0TOB, BXOAHOMO NOTOKa E1 N0KanbHOrO W33, AaHHbIE KOTOPbIX
6yAayT nepefaBaTbCA Ha yAaNEHHbIN W03 Yepes IP/Ethernet ceTb. CNMCOK Taim-
CNOTOB 3agaeTca nepeuncaeHmem (20,11,18,19), ananasoHom (18-20) nnam nx

KombuHaumamm (11, 18-20). Mopsaok nepeymcieHms TaliM-CI0TOB B CNIUCKE He
MMeeT 3HaYEHUA.

3Ha4yeHue no ymonyanuio: 0-31.
Cnuncok TaliM-CNoTOB, BbIXOAHOFO NoToKa E1 yaanéHHoro Wwntosa, B KOTOpbIX byayT

pa3mellaTbcA AaHHble NpUHATbIE U3 IP/Ethernet ceTn yaanéHHbiM Wwato3om. CNncok
TallmM CN0TOB 3a43aETcs aHanornyHo LocalTs.

3Ha4yeHue no ymondanuio: 0-31.

YcTaHOBKa nokanbHoro weiida Ha nopty E1.

Yes - wneid ycraHoBNEH - gaHHble NocTynatowme us anHumn E1 nepeaatorca
06paTHO B NMHUIO;

No - wnend cHAT - nopT E1 paboTaeT B pexkume nepesaym AaHHbIX (M0 yMOAYAHUIO);

YcTaHaB/iuBaeT peXnm BOCCTaHOB/IEHUA YaCTOTbl. MoxeT NPUHUMATb 3HaYEHUA:
PID, FT.

BktoueHune/oTkaoueHne cxkaTtma E1 noToka. Cxkatue ocyliectsaseTca 6e3 notepb.
Ecnu cxkaTue BKAOYEHO, TO HEUCMO/Ib3yeMblE B KaHae TaliM-C/0Tbl He NepeaatoTcs;
Disabled - oTkno4EHO (N0 yMONYaHWUIO);

Enabled - BkntoyeHo.

B cnyyae BKAIOYEHHOTO CXaTuA MOMKHO PeryiMpoBaTb MHTEpPBaa MexXay

nepeaayamu nakeTos co Bcemu Tanm-cnotamu (KeyFramelnterval). Moxet
NPUHUMATb 3HadyeHKnAa ot 0 4o 65535 pperimos.

Mo yMON4YaHUIO UMEET 3HaYeHune 16 dppeiimoB, T.e. NaKeT CO BCEMU TalM-C/IOTaMM
6yAeT OTNPaBAATLCA Yepes Kaxkable 16 dpelimos.
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3azeprKKa nepes oTnpaBKon Ayb6aMpoBaHHbIX GPENMOB;
[dunana3oH 3HayeHn oT -1 oo 63 dppenmos;

-1 (no ymonyaHuio) oybnmMpoBaHMe OTKAOYEHO;

0 - oybnnpoBaHHbIV ¢pelim ByaeT oTnpaB/eH cleayowmnm;

1 - ny61npoBaHHbIN ppenm byaeT oTnpasaeH yepes 1 ppeinm;

2 - nybnmpoBaHHbIM dpeirm byaeT oTnpasaeH Yyepes 2 ppeiima;

BkatoueHne/oTKAOUEHWE nepesanpoca NoTepaHHbIX Gpenmos.
Enabled - BknouyeHo (No ymonyaHuio).

Disabled - otkntoueHo.

Bk/loueHne/oTKI0UYEeHNE peskMma NOCTOAHHOW CKOPOCTH.

Yes - BkntoyeHo. Ecin yctaHoBNEHO Yes, ToO Heo6X0ANMMO BbICTaBUTb CKOPOCTb B
napametpe ConstSpeedValue. (ncnonb3oBaTb He peKomeHayeTcs)

No - oTKk/Ito4eHO.

BbicTaBnseT 3HaYeHMe NOCTOAHHOM CKOPOCTU. Mcnonb3yeTca, ecin 3HavyeHme
napameTpa ConstSpeed npuHumaeT 3Ha4yeHue Yes.

Bk/loueHNe/OTK/IIOUEHNE pPeXKMMa OTCAEXMBAHMA MPOCKa/b3blBaHMA (T.e. nbo
nepenosHeHns, AMbo  ONycCTOWeHUs  AxutTep-bydepa) npu  BHeLHeN
CUHXPOHU3ALNN.

Disabled - Bbiknto4eHO (N0 ymon4yaHuio);

Enabled - BkntoueHo.

JleBas rpaHuULa B NPOLLEHTaX OT AXKUTTEp-Oydepa.
MoeT NnpuHUMaTb 3HayeHus B arManasoHe 10-90%.

Mo ymonyaHuio 75%.

MpaBasn rpaHMLA B NPOLLEHTAX OT AXuUTTep-bydepa.
MoeT NnpuHUMaTb 3HayeHus B ananasoHe 110-200%.

Mo ymonuaHuio 125%.

IP - agpec WAN nopta NAT poytepa.

Mo ymonyaHuto 0.0.0.0 - He yCTaHOB/EH.

SIP nopT ycTponcTBa Ha yAaNEHHOM KOHLLE.
Mo ymonyaHuto 5060.

Ucnonb3yetca npotokon UDP;

UDP nopT Ha yAaseHHOM YCTPOMCTBe Aa nepedayum no npotokoay UDP/TDMOP.

Mo ymonyaHuto 41000.

PeXXnm nHTepnonpoBaHma (B C/lydae OTCYTCTBMA NaKeToB C AaHHbIMUM NOTOKa E1, B
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TeyeHun BpemeHn MaxTimeout).
PrevData — nepepaya npeaplaywmx NPUHATbIX NAKETOB (MO YyMOYaHUIO);
AlS — nepegaya curHana AlS.

MpumeyaHue: B KOHCOAbLHOM MEHI0, 3Ma HaCMpPOUKa He 8Xo00Um Ha nepeuYHsIl
3KPAH (MOMCHO KypCopom nepemecmumscs 00 NocaedHe20 MyHKmMa u dasee Kypcop
«B8HU3», nub0 ESC+n, ESC+p nepemeuwsamoscs mexcoy akpaHamu), nubo
ycmaHasaueames Hacmpoliky kKomaHool Set, Hanpumep:

Set TDMoP/0/config/InterpMode AlS

unu vepesz Web-uHmepgelic mynomunnekcopa-Kkommymamopa

3.2.2.2 NyHKT /TDMoP/nopt/state

[JaHHbIV NYHKT MeHI0 0TobparkaeT TekyLee coctosiHMe BbiIbpaHHoro TDMoP nHtepdeiica.

/TDMoP/@/state LPOS Advanced ESC+h - Help
[>.

| strstatus Power Down

| sIPStatus WaitingInvite

| Uptime @ days, © hours, @ min, © sec
| LinkStatus Down

| Timeout 0

| RedirectedMAC 00:00:00:00:00:00

| RedirectedIP 0.0.0.0

| RedirectedChannel ©

| CurrentlB 0

| Speed 0

| UsedTimeslots 0

| FPS 1000

| EthFrameSize 316

| Bandwidth 2528

| MinJB )

| Max3B 0

Filter: <Press any letter key to start filtering items>

L0G:02.08.16 10:47:39.529 : [SID=8] /IP/hosts/1/Network changed to 0.0.0.0

StrStatus OTtobpakaert cTatyc nepegaym TDMoP.

OTobparkaeT cTaTyc coeanHeHus no npotokony SIP.
Down - coegnHeHne He yCTaHOB/IEHO;
Waitinglinvite - oxkvgaHvie npurnaweHuna ycTaHoBKK SIP-coeanHeHus;

WaitingResponce - oxxuzaHvne O0TBETA Ha NPUrAaleHne yCTaHoBKM SIP-
SIPStatus R

WaitingAck- oxkngaHue NoaTBepKAEHWA, YTO OTBET NOJIyYEeH;
ResolvingHost - onpeaenenne MAC'a yaaneHHOM CTOPOHbI;

Too much frames in JB — npeBbILeH MaKCMMa/IbHO BOSMOMHbIM pasmep OKUTTep-
bydepa (MakcumanbHoe Konundectso Ethernet ¢ppeimos B jitter-6ydepe,
OrpaHnYeHo Yncaom 512, T.e. 4O/IKHO BbINOAHATLCA ycnosue JBSize/FrameSize <

000 «HCK KommyHuKaumm Cnbupu», 2017 r. WWW.Nsc-com.com
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256);
Connected - coegnHeHWe YyCTaHOB/EHO.

Uptime Bpemsa nepepayn noTokKa;

LinkStatus OTobparkaeT COCTOAHNE NMHKa NopTa;

Timeout CKO/IbKO BpemeHU He bblio dpeinmos, mc

RedirectedMAC MAC-agpec Kyga 6b11m nepeHanpassieHbl dpelimbl

RedirectedIP IP-agpec Kyaa 66111 nepeHanpaBaeHbl ppenmol

RedirectedChannel Homep KaHana Kyaa 6ol nepeHanpasaeHbl Gppenmol

CurrentJB TeKyllee 3HaYeHne AxxuTrep-bydepa, MKC

Speed TeKyllee OTKNOHEHWE OT ONOPHOWM YacToTbl (2048ru), ppb

UsedTimeslots KonnyectBo TaMM-CNOTOB, KOTOPbIE B TEKYLLMA MOMEHT MU3MEHAIOTCA

FPS Kosnuectso ¢ppelimoB B CEKYHAY

EthFrameSize O6bwwuii pasmep pperma

Bandwidth TeKyLLan WNPKUHA NOJIOCHI NPONYCKaHUa, Kbut/c

MinJB MWHUMaNbHbBIN (MFTHOBEHHbIN) pasmep AxKutrep-bydepa, MKC

MaxJB MaKcrMManbHbIi (MTHOBEHHbIN) pa3mep AxuTTep-bydepa, MKC

3.2.2.3 NMyHKT /TDMoP/nopT/statistics

[aHHbIV NYHKT MEHIO 0TOBPparKaeT cYETYMKMN OWNBOK BbibpaHHoro TDMoP nHtepdelica.

/TDMoP/@/statistics LPOS Advanced ESC+h - Help

[>..

| start

| Finish

| valid

| Resend

| ovf

| Undf

| Ignored
| Interp
| Resync

| slipAdd
| slipRem
| Lost

| LostReq

| Restored

| Fatal

| txDiscards
| AvgSpeed

| AvglB

F

| MindB 4
23.07.16 15:20:56 | MaxJB 4
02.08.16 11:18:08 | Recommened]B 4

O 0O 0O 0O OO OO0

(4]

ilter: <Press any letter key to start filtering items>
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L0OG:02.08.16 10:47:39.529 : [SID=8] /IP/hosts/1/Network changed to ©.0.0.0

Start
Finish
Valid

Resend

Oovf
Undf

Ignored

Interp

Resync

SlipAdd

SlipRem

Lost

LostReq

Restored

Fatal

txDiscards

AvgSpeed
AvgJB
MinJB

MaxJB

Hayano cbopa cTaTUCTUKW.
KoHeu, cbopa CTaTUCTUKM.
Konunyectso 6e30wmnb04HO npuHaThIX TDMOP dpernmos.

KonnuectBo ¢pelrimoB, nepeaaHHbIX MOBTOPHO NO 3anpocy yAaseHHOro
MY/IbTUMNNEKCOPA-KOMMYTATOpPA.

Konnuectso ppeitmoB, OTOPOLLIEHHbIX U3-3a NEPENOIHEHWUA BXOAHOTO bydepa.
KonnyecTtso cb0eB, BbI3BaHHbIX HEXBATKOM AaHHbIX B bydepe nepesaun.
KonunyectBo otbpoleHHbix TDMoP ¢peitmos.

KonnyectBo ppenmoB, 3aMeHEHHbIX MPU Nepegaye Ha NpeablayLwmii nakeT us-3a
3a1€PXKKM UM MOTepU AaHHbIX B ceTn Ethernet.

KoanuecTso MHULMALMIA NpoLiecca nepeaaym, BO3HUKAET Npu PeCUHXPOHM3ALNN.

Ko/imyecTBo NpoCcKa/ib3biBaHNIN, BO3SHUKLLIMX M3-32 MasiIol 3aM0HEHHOCTU AXUTTEpP-
6ydepa. Pernctpupyetca B caydae, KOraa UCNo/b3yeTCa BHELHAA CUHXPOHU3aUMA.

Ko/imyecTBo NpocKa/ib3biBaHW, BO3SHUKLLUMX 13-3a NEPEnoHeHUA AxKuTTep-6ydepa.
Pernctpupyetca B c/iyyae, KOraa UCMO/b3YETCA BHELLHAA CUHXPOHMU3ALMA.

Konunyectso notepsiHHbIX ¢ppeinmos TDMoP.
KonunyectBo nepesanpocos ¢ppeirimos TDMoP.

KonunyecTtBo BoccTaHOBEHHbIX Pppelrimos TDMoP ¢ nomolybto npoLeaypbl NOBTOPHOM
nepeaauu.

KonnyectBo annapaTHbIX OLUNBOK.

Konnyectso NakeToBs, KOTOpble 6b1n OT6pOUJeHbI n He O6pa6OTaHbI n3-3a
nepenoaHeHnAa BbIXO,D,HOVI oyepean.

CpeaHssa CKOPOCTb.
CpeaHuin pasmep axuTtTep-bydepa, MKC.
MWHUMaNbHbBIM pa3mep AXUTTepP-bydepa, mc.

MaKcrMMa bHbIi pasmep AxuTTep-bydepa, mc.

RecommenedJB PeKkomeHAyeMbIN pa3smep AxUTTep-bydepa, mc.

B Web-uHTepdelice B 3TOM NyHKTE LOMNOAHUTENBHO OTOOpaXKaeTcs ructorpamma pasmepa KRuttep-
6ydepa, cm. PucyHok 3.1.
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Mctorpamma - Konnuectso nsmepenuin / Pasmep Jxutrep-bydepa, mc
PucyHok 3.1

3.2.2.4 NyHKT /TDMoP/nopt/redundancy

JaHHbIA NYHKT MEHI0O MO3BONAET KOHPUIypupoBaTb MapameTpbl pPe3epBUPOBaHMA MNepenaym
notoka TDMoP. doctynHo c Bepcuu MO: LPOS 1.0.9.4SR38.

Ha TeKyLmini MOMeHT peann3oBaHo pe3epBupoBaHme no cxeme 1+1 (¢ n3bbiTouHocTbio). OAWH U TOT
e MOTOK MOXeT nepeaasaTbca B pasHbix VLAN-ax (TDMoP/<nopt>/redundancy)

/TDMoP/@/redundancy LPOS_634 Advanced ESC+h - Help
[>.

| Enabled Yes

| RemoteIP 192.168.0.223

| VLANID 64

| pscp default

| UseIP Yes

| VLANPri 6

Filter: <Press any letter key to start filtering items>

L0G:17.04.17 10:34:03.339 : [SID=4] Control session started by admin from 192.

BktoueHne/oTkaoueHne n3bbiTouHon nepeaadn TDMoP-TpaduKa B oTaebHOM
VLAN-e.

Enabled
No - OTK/0YEHO (N0 YMONYaHUIO).

Yes - BKNtoyeHo.
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RemotelP IP-agpec BCTpeYyHOoro ycTpoicTaa.

Metka VLAN ID 802.1p.
VLANID [Ounana3oH 3HayeHun ot 0 go 4095. 0 - OTCYTCTBME METKM.

3Ha4yeHMe No ymonyaHuio: 32.

YcTaHOBKa 3Ha4YeHua Koga auddepeHUMpoBaHHOIo 06Cay»KnBaHMA AaA 4aHHOTO
coegmHeHua. [ocTtynHble 3HaYeHus: 0-63, af[1..4][1..3], cs[1..7], default, ef.

3HayeHue no ymonyaHuio: default (0).
default - obecneyeHune nepecbiNKM No Bo3MoKHOCTU (RFC 2474)
DSCP ¢s[1..7] - Class Selector Codepoint - Koa cenektopa knacca (RFC 2474, n.4.2.2)

af[1..4][1..3] - Assured Forwarding - FapaHTupoBaHHaa nepecblika (RFC 2597, RFC
3260)

ef - Expedited Forwarding - yckopeHHas nepecblnika (RFC 3246)

CootBeTtcTBuA 3Ha4yeHuit DSCP co 3HauyeHnAMM ToS cm. B ONMCAHNKU NapameTpa
«DSCP» B n.1.1.1

BkatoueHne/oTKAIOUEHNE PeXKMMa Nepeaaym NakeTos ¢ AaHHbIMM NoToKa E1 6e3
IP/UDP 3aronoBKos.

[aHHbI pekMm paboTbl NO3BONSET CHU3UTbL NPOMYCKHYHO CNOCOBHOCTb
Heobxoaumyto AN nepeaayn notoka E1, npu 3HaueHmMm napameTtpa «No». PaboTa B
AAHHOM pPeXKMMe BO3MOXKHaA TOJIbKO B C/ly4ae, eCAN LWAKO3bl HAXOAATCA B 04HOM IP
noacetn. YCTaHOBKA COeAMHEHMA MEXKAY LUA03aMN NPOUCXOAUT C UCMNO/Ib30BaHMEM
IP 3aronoBkos, 6e3 IP 3aroN0BKOB NepeaatoTcs TONbKO NaKeTbl C AaHHbIMU MOTOKA
E1l.

UselP

Yes - BKNoUYEHO (N0 yMOYaHUIo);

No - oTKnto4eHo.

Bbutbl npuoputeta B meTke VLAN ID 802.1p. 3a4a€Tca Kak aecaTuyHoe Yuncno ot 0 go
VLANPri 7.

3HayeHue nNo yMoa4yaHuio: 6.

3.2.3 NyHKT /Eth

JaHHbIA NYHKT MEHI0 CAYKWUT A4 NPOCMOTpPa TeKywmx ctatycoB Ethernet noptos u Bbibopa
Ethernet nopTta ans ero ganbHeiwen KOHPUrypaLumn n NPOCMOTPA CTAaTUCTUKN.

/Eth LPOS Advanced ESC+h - Help
[>.. Name Link Speed Duplex STP ChangeTime Queue
| o Up 100M Full Forward 23.07.16 15:20:58 0

cpu Up 100M Full Forward 23.07.16 15:20:56 ©

emac Up 100M Full Forward 23.07.16 15:20:56 ©
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Filter: <Press any letter key to start filtering items>

L0OG:92.08.16 10:47:39.529 : [SID=8] /IP/hosts/1/Network changed to 0.0.0.0

HenogkntoueHHble NOPTbI BbIAENAOTCA KpPacHbIM LBeToOM. 1A KOH$UrypauuMm M NpocmoTpa
CTaTUCTUKN HEOBXO0AMMO BblOPaTb HY*KHbIV NOPT.

3.2.3.1 NyHKT /Eth/emac
MopT emac - 3To NOPT U3 CPU B CTOPOHY CBUTYA.

/Eth/emac LPOS Advanced ESC+h - Help
[>..

| config

| state

| statistics

Filter: <Press any letter key to start filtering items>

LOG:92.08.16 10:47:39.529 : [SID=8] /IP/hosts/1/Network changed to 0.0.0.0

3.2.3.2 NyHKT /Eth/emac/config

B [aHHOM NyHKTE MOHO 334aTb TEKCTOBOE OMMCaHMe AAA MopTa emdc WU NOCMOTPETb Mac-
afpec MynbTUNAEKCOPa-KOMMYyTaTopa.

/Eth/emac/config LPOS Advanced ESC+h - Help
[>..

| Description

| PhysAddress 54:A5:4B:7C:19:17

Filter: <Press any letter key to start filtering items>

Auto Refresh: disabled

Description TeKcToBOE onuncaHue Ansa NopTa;

PhysAddress dusnuecknin agpec mynbTunaekcopa-kommyTtaTopa (MAC-agpec);

3.2.3.3 NyHKT /Eth/emac/state

B naHHOM NyHKTe OTO6pa)KaIOTCFI CTaTyC, CKOPOCTb nepeaayn n pexXmm Aynanekca nopta emac.

/Eth/emac/state LPOS Advanced ESC+h - Help
|>.

| status Up

| Speed 100M

| Duplex Full

| LastChange 23.07.16 15:20:58

| mMTU 1522

| RXUtil 1

| TXutil 1

Filter: <Press any letter key to start filtering items>

L0G:02.08.16 09:20:21.440 : [SID=9] Control session started by admin from 192.
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Status

Speed

Duplex

LastChange
MTU
RXULil

TXUtil

CraTyc uHTepdeinca.
Up - BKAIOYEH.

Down - BbIK/NOYEH.

CKopocCTb Nnepeaayn nHTepdeiica.
10M - 10M6wuT/c.
100M - 100M6wuT/c.

1G - 1réut/c.

Auto - aBTomaTnyecKoe onpegeneHue.

P326.30.11-006-62880827-2016

Pexknm obmeHa BbibpaHHOro MHTEpdeElica.

Auto - aBToMaTM4ecKoe onpeaeneHune (no ymonyaHuio).

Full - nonHoAyNAEKCHbIM PeXXMM: O4HOBPEMEHHaA Nepeaaya u npuem.

Half - nonyaynaeKcHbI peXKMm: B OANH MOMEHT BPEMEHMW OCYLLEeCTBAAETCA AN60

nepegada, AMbo npuem.
[aTta v Bpema nocnegHero MUsmeHeHusa.

MaKcMmanbHbIn pasmep dpenma

3aHATaA NponycKkHas cnocobHoCTb MHTepdeiica Ha NpMeme, B NPOLEHTaXx.

3aHATaA NponycKkHas cnocobHocTb MHTepdeiica Ha Nnepeaaye, B NPOLEHTaX.

3.2.3.4 NyHKT /Eth/emac/statistics

B ,aHHOM NyHKTe MeHto OTO6pa)-KaPOTCFI CYETUYMKM OLIMBOK AnAa nopta emac.

e B cueTumKax, Ha4MHatoWwmneca Ha rx, OTO6pa)KaI-OTCF| 3Ha4YeHA NPUHUMaeMbIX NaKeTOoB;

e B cyeTuymKax, HauMHalowmeca Ha tx, 0To6pa>1<ar0Tc;| 3Ha4YeHuA nepegaBaemMbiX MaKETOB;

/Eth/emac/statistics LPOS

rxUnicast
rxNUnicast
rxBroadcast
rxMulticast
rxPause
rxUndersize
rxOversize
rxErr
rxFCSErr
rxDiscard
rxFiltered
rxGoodOctets
txUnicast
txNUnicast
txBroadcast
txMulticast
txGoodOctets

9620
296
295

OO 00O 0 R

820456
8789
171702
1770
169932
29055565

Advanced ESC+h - Help
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| free

336

Filter: <Press any letter key to start filtering items>

L0G:02.08.16 11:26:05.305

[SID=8] Init log

rxUnicast

rxNUnicast

rxBroadcast
rxMulticast
rxPause
rxUndersize
rxOversize
rxErr

rxFCSErr

rxDiscard

rxFiltered

rxGoodOctets

txUnicast

txNUnicast

txBroadcast
txMulticast

txGoodOctets

free

Konnyectso NMPUHATbIX unicast nakeTos.

Konnyectso NMPUHATbLIX HE unicast nakeTos, TO eCTb KOINYECTBO broadcast + multicast
NaKeToB..

KosnuectBo npuHATbIX broadcast nakeTos.

KonunyectBo npuHaTbIx multicast nakeTos.

KoanyecTBo NpMHATLIX pause NaKeTos..

Konnyectso nakeToB ¢ A/IMHOWN MeHbLue 64 6ainT u BepHbim FCS.

KonnyecTBo NnakeToB ¢ g/IMHON 6onblue makcumanbHol (1522 6aiita) n BepHbim FCS.
Konunyectso ownboK Ha npueme.

KonnyecTBo NpMHATLIX MAKETOB C AOMNYCTUMOM AanHOWM (64-1522 6aiita) n HeBepHbIiM FCS.

KosimuecTBo nakeToB, KOTopble bbl/in OTOpPOLLEHbl U He 06paboTaHbl U3-3a NepenoHeHNs
BXOZHOW oyepeau.

KonnuyectBo NpuHATLIX NaKeToB, KOTopble bbian oTbpoLleHbl U3-3a HeBepHoro VLAN ID
nan orpaHnveHna MAC-agpecos Ha NopTy.

KonnuyectBo npuHATLIX 6anT 6e3 olnboK.
KonnuecTBo nepeaaHHbIx unicast nakeTos.

KonnyecTtBo nepefaHHbIX He unicast NakeToBs, TO eCTb KO/IMYECTBO broadcast + multicast
NaKeToB.

KonunuectBo nepeaaHHbix broadcast naketos.
KonunuecTBo nepeaaHHbix multicast nakeTos.
Konnuectso nepegaHHbIx 6ainT 6e3 onboK.

KonunuectBo cBo60aHbIX BydpepoB y onepaLmoHHON CMCTEMbI 418 NPUEMA U Nepeaadn
dpelimos

3.2.3.5 MyHKT /Eth/SFP nopt

B AaHHOM MYHKTE MEHI0 MOXKHO MeperTM K KoHOUrypaumm nopra, NMPOCMOTPETb CTaTUCTUKM
COCTOAHMMI, CHETYMKOB OWNBOK, MHDOopMmaumio o sfp mogyne.

/Eth/CSFP2 LPOS

[>..
| config
| DDM

Advanced ESC+h - Help
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IDProm
LLDP

PHY

QoS

RSTP

state
statistics
VLAN

Filter: <Press any letter key to start filtering items>

L0OG:02.08.16 11:26:05.305 : [SID=8] Init log

3.2.3.6 NMyHKT /Eth/SFP nopt/DDM

B AaHHOM MNyHKTEe MeHI0 MOXKHO npocmoTpeTb DDM (Digital Diagnostics Monitoring) - dyHKuUmS
uMdPOBOro KOHTPOAA nNapameTpoB npoussoguTenbHoctM SFP moayna. [o3sonAet oTcnexuBaTb B
peasbHOM BpeMeHW TaKuMe napameTpbl KaK: HanpaXeHue, TemnepaTypy MoAyAnAa, TOK CMeweHuAa W
MOLLHOCTb Na3epa, ypoBeHb MNPUHUMAEMOro CUrHana, CUrHanbl TPeBorn W npepynpexgeHua. Huxke
noKasaH npumep oTobparkeHua uHPopmaumu, Korga B SFP nmopT noakntoueH Sprinter TX (SFP), 6e3
HacTpoeHHol nepegaun TDMoP. Temnepatypa paBHa 0, T.K. Sprinter TX (SFP), He noagep:kusBaet
n3mepeHue TemnepaTypbl. CurHan LoRXPower nHopmmnpyeT 0 HU3KOM curHane nepegade - TDMoP He
nepepaetcA. CurHan LoTXPower nHPopmmpyeT 0 HM3KOM CUrHane Ha Bxoge mHTepdenca E1 - Ha Bxop
HUYero He NO0AaHO.

/Eth/CSFP2/DDM LPOS Advanced ESC+h - Help
[>.

| Temperature 0

| vcc 0.0000

| TXBias 0.4

| TXPower 0.0000

| RXPower 0.0000

| RXLevel -87.3

| Alarms

| warnings

Filter: <Press any letter key to start filtering items>

L0G:02.08.16 11:37:37.377 : [ethstat] Eth CSFP2: 1G Up Full duplex

Temperature Temnepartypa, C;

vCC HanpaxeHwue, B;

TXBias TOK HaKauKku asepa, A;

TXPower MoLHocTb nasepa, mBT;

RXPower MolLLHOoCTb Ha npneme, MBT;

RXLevel YpoBeHb NPUHMMAEMOTO CUrHanNa, obm;

CurHanbl TpeBoru:
Alarms
HiTemp - BbicOKaA TemnepaTypa;
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LoTemp - HU3Kaa TemnepaTypa;

HiVCC - BbICOKOE HanpAaXeHUe;

LoVCC - H1n3Koe HanpAaXeHue;

HiBias - BbICOKWNI TOK CMELL,EHUA;

LoBias - HU3KNi TOK CMeLLeHus;

HiTXPower - BbiCOKaA MOLLHOCTb CUTHA/1a Ha Nepeaade;
LoTXPower - H/13KaA MOLLHOCTb CUTHaNa Ha Nepegade;
HiRXPower - BbICOKaA MOLLHOCTb CUTHA/1a Ha MPUEME;

LoRXPower - H/3KaA MOLLHOCTb CMTHa/1a Ha NPUeEME;

CurHanbl npegynpexaeHus:
HiTemp - BbICOKaA TemnepaTypa;
LoTemp - H/3Kaa Temnepartypa;
HiVCC - BbICOKOE HanpAaXKeHue;
LoVCC - HNU3KOEe HanpsaXKeHue;
Warnings HiBias - BbICOKWNI TOK CMELL,EHUS;
LoBias - HU3KWI TOK CMELLEHNSA;
HiTXPower - BbICOKaA MOLLHOCTb CUTHA/a Ha Nepeaade;
LoTXPower - H/3KaA MOLLHOCTb CUTHA/a Ha Nepeaade;

HiRXPower - BbiCOKasi MOLLHOCTb CUrHaMa Ha Npueme;

LoRXPower - H/13KaA MOLLHOCTb CUrHaNa Ha npuneme,;

3.2.3.7 NyHKT /Eth/SFP nopt/IDProm

B AaHHOM MyHKTE MeHIO0 MOXXHO npocmoTpeTb IDProm SFP-moayna. Mo3sonaeTt oTcnexmsaTb B
pasbem NOAKAKOYEHUA,
nepegayv, 4AMHA BOMHbI. HW)Ke NOKasaH npumep oTobparkeHus WHbopmauuu, Korga B SFP nopT

peasbHOM BpeMeHW TakKue nMnapameTpbl KaK: Tun yCTpOVICTBa,

nogkntodeH SFP-moaynb nponssoacrtea APAC Opto.

/Eth/CSFP2/IDProm LPOS Advanced ESC+h - Help
[>.

| Type SFP

| Connector e

| Encoding 4B5B

| Speed 200

| wavelLength 1310

| CPLinkLength

| FBLinkLength 20

| vendor OEM

| PartNumber AP-B34011-3CDS20
| Revision 1.00

| serialNumber SF34210700045

| Manufactured 13.03.2011

Filter: <Press any letter key to start filtering items>

P326.30.11-006-62880827-2016

CKOpPOCTb
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L0G:02.08.16 11:40:15.017 : [ethstat] Eth CSFP2: Down

Type Tun ycTponcTBa;
Connector Twnn BHEWHero pasbLema;

Koa nocnenoBatenbHOro anropUtMa KoamposaHua; MoKeT NPUHUMaTb 3HaYeHUsA:
Unspecified, 8B10B, 4B5B, NRZ, Manchester, Reserver.

Encoding
Speed CkopocTb nepegayn, Mbps;

Wavelength [JAnHa BONHbI HA Nnepegayy, HMm;

CPLinkLength  [danbHocTb Nnepeaayn meaHoro SFP-moayna, m;
FBLinkLength  [JanbHOCTb Nepegayn onTuydeckoro SFP-moayns, Km;
Vendor Mpownssogutens SFP-moayns;

PartNumber Homep nnatbl SFP-moayns;

Revision Homep pesusum nnatol SFP-moaynsa;

SerialNumber CepuiiHbli Homep SFP-moayns;

Manufactured [ata npoussoactsa SFP-moayns;

3.2.3.8 NMyHKT /Eth/nopt/PHY

JaHHbIA NYHKT MEHI0 NO3BONSAET KOHOUTYPMUPOBaATb BblibpaHHbIM Ethernet nopt Ha ¢pusmnyeckom

YPOBHe.

/Eth/@/PHY LPOS Advanced ESC+h - Help
[>.

| Loopback No

| Speed 1G

| Aneg Enabled

| PWDown No

| RestartAneg No

| Duplex Full

| AnegDone Yes

| Modes 10Half,10Full,100Half,100Full,1000Half,1000Full
| PartnerModes 10Half,10Full,100Half,100Full,Pause

Filter: <Press any letter key to start filtering items>
L0OG:92.08.16 11:43:25.827 : [ethstat] Eth CSFP2: Down

Bk/loueHne/oTKI0ueHWE 3aBOPOTa NPUEMa Ha nepeaady.
Loopback Yes - BKAtoueH;

No - OTK/OYEH (MO YMONYaHMIO).

Speed CKkopocTb Nepegayn nHTepdeica.
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Aneg

PWDown

RestartAneg

Duplex

AnegDone

Modes

PartnerModes

P326.30.11-006-62880827-2016

10M - 10M6uT/c.
100M - 100M6wuT/c.
1G - 1Iéut/c.

Auto - aBTomaTmyecKkoe onpeaeneHue.

BKIII-O‘-IEHME/OTKIHO‘-IGHME aBTO-OnpeaeneHmna CKoOpocCTu.

Enabled - BKntoyeH (Mo ymonyaHuio);

Disabled - oTkntoueH.

CocTosHue uHTepdelica.
No - nntepdeliic BKAOUYEH (N0 YyMONYaHUIO);

Yes - nHTepdeiic BbIKNOYEH.

MNepe3anycK aBTO-oNpeaeneHna CKOPOCTH.
Yes - BKNOYEH;

No - oTKAo4YeH (OTKAKOYEH).

Pexknm obmeHa BbibpaHHOro MHTEpdEica.

Auto - aBTOMaTUyeckoe onpeaeneHme (no ymonyaHmio).

Full - nonHoAyNAEKCHbIM peXnm: O4HOBPEMEHHAA Nepesaya u Nnpuem.

Half - nonyaynnekcHbl pexxum: B 0AUH MOMEHT BPEMEHW OCYLLECTBAAETCA NM60

nepegada, 1Mbo npuem.

NHdopmmpyeT o Tom, 6b1/10 /1M aBTO-ONpeaeeHUE CKOPOCTU UHTepdElica MK OHa bbina

onpegeneHa no ymoa4aHuio.
Yes — aBTO-ONpegeneHme CKOpPOCTU yCnewHo;

No — cKopoCTb 6bina onpeageneHa no ymoa4aHuio.

BO3MOXKHble perKMMbI TEKYLLETO MHTEpPdEliCa.

Bo3MoXKHble pexkuMbl MHTepdeica Ha BCTPEYHOM YCTPOWCTBE.

3.2.3.9 NMyHKT /Eth/nopt/Qo0S

/Eth/0/QoS LPOS

| InLimitMGMT
InLimitMode
InRate
InRateDouble
OutRate
VlanPriMap
DefPri
Priority
PriOverride

Advanced ESC+h - Help

Disabled
All
(7]

0
01234567
BKO

tag

Filter: <Press any letter key to start filtering items>
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L0OG:92.08.16 11:43:25.827 : [ethstat] Eth CSFP2: Down

InLimitMGMT

InLimitMode

InRate

InRateDouble

OutRate

VlanPriMap

000 «HCK KommyHuKaumm Cnbupu», 2017 r. WWW.Nsc-com.com

BKntoueHMe/OTK/IIoHEHWE OrpaHnYeHmns TpaduKa 18 BXOAALLErO MeHeAKMEHT TpaduKa
(mgmt > BPDU, IGMPSnooping...).

Disabled - BbIkNt04YEHO (MO YyMONYAHMIO).

Enabled - BkntoueHo.

Bxoaawmn Tpadumk, KOTOpbI HEOBXO4MMO OrpaHUYnBaTb.
All - Becb (N0 ymoi4aHuto).

BMuU -broadcast + multicast + unknown unicast.

BMcast - broadcast + multicast.

Bcast - broadcast.
OrpaHuyeHne NponyckHoM cnocobHocTn Ha Bxoae, Kbut/c.

OrpaHuyeHre NpPonycKkHOM cnocobHOCTU ANA BCcex 4x ouepeaein.

Mo yMmo4YaHUIO: HUKaKoe 3HaYeHue He 3aAaHo (no ¢akTy aTo - Q0) -orpaHMYeHne
AencTByeT Ans Bcex 4x ouepeaen.

Q1=2xQ0 - nosioca NPONyCKaHWA A5 AaHHOW oYepean orpaHUYNBaAETCA ABOMHbIM
3Ha4yeHnem gna odepean QO.

Q2=2xQ1 - nonoca NpPonyckaHua Ans 4aHHON o4yepeamn orpaHUYNBaAETCA ABOMHbIM
3HayeHnem gna odepean Q1.

Q3=2xQ2 - nonoca NpPonyckaHua ans gaHHOM o4yepeamn orpaHMYNBaAETCA ABOMHbIM
3HayeHnem gna odepean Q2.

lpumep:
Hanpumep, orpaHnunm nopt 1M6éwut/c (InRate).

Ecnu InRateDouble He 3aaaBaTb HMKAKOro 3HaYeHMA (Mo ymoadaHuio odepeapb QO), To
Bce 4 oyepeam byayT orpaHuyeHbl 1IM6éuTt/c.

Ecnu 3agaTh InRateDouble paBHbim:

Q1=2xQ0, To o4epenm 6yayT C pa3HbIM NPUOPUTETOM NO NPOMNYCKHOM CNOCOBHOCTH.
Q1,Q2, Q3 6yayT obpabaTbiBaThCA B ABa pa3a bbicTpee, yem QO, obLan NponycKkHas
CNoCcoBHOCTb BCEX oYepeaein Tak u ocTaHeTca 1 M6ut/c.

Ecnn 3apaTh InRateDouble paBHbim:

Q1=2xQ0,

Q2=2xQ1, To ouepegm Q2, Q3 6yayT B 4 pasa bbicTpee ob6pabaTbiBaThes, Hem Q0,a Ql B
2 pasa b6bicTpee, yem QO.

Ecnun 3agath InRateDouble paBHbim:

Q1=2xQ0,

Q2=2xQ1,

Q3=2xQ2, To ouepenb Q3 6yaet B 8 pa3 6bicTpee obpabaTbiBaThes, Yem Q0, Q2 B 4 pasa
6bicTpee, uem QO, a Q1 B 2 pa3a bbicTpee, yem QO.

OrpaHuyeHne NPoMnyCcKHOM cnocobHOCTM Ha Bbixogae, Kbut/c.

MNepeonpeaenaet NnpMopuTET ANA TETMPOBAHHbIX ppeirmos VLAN ID.
Mo ymonyanuto 01234567.
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DefPri

Priority

000 «HCK KommyHuKaumm Cnbupu», 2017 r. WWW.Nsc-com.com

Mpumep:
YcTtaHoBUM 3Ha4veHume: 00112233

MU3meHuBLIKICA
npuopuTeT B
COOTBETCTBUM C
napameTpom
VlanPriMap

0

Mpuopwurter
BXOAALLMNX
TErmpoBaHHbIX
dpeiimos

Njojnn|bhlW|INIFRLR|O
WIWININ|[R[—,|O

Ewe npumep:
YcTaHoBMM 3HaveHue: 76543210.
Mpuweawunii bpenm c npruopuTeTom 3, Ha Bbixoge byaeT UMeTb NpuopuTeT 4.

MpuopuTteT npwu TernpoBaHuu dpermoB meTtkoh VLAN (802.1g) B COOTBETCTBUM CO
cTaHaapTom 802.1p.

Moa npuopuTeT Bbigensetcsa 3-x butosoe none PCP (Priority code point) B 3aronoske |IEEE
802.1q.

BKO - Background (camblit HU3KUIA NPUOPUTET).

BE1 - Best Effort.

EE2 - Excellent Effort.

CA3 -Critical Applications.

VI4 - Video, <100ms lantecy and jitter.

VOS5 - Voice, <10ms lantecy and jitter.

IC6 - Internetwork Control.

NC7 - Network Control (camblii BbICOKUIA NPUOPUTET).

Mo ymonyaHuto: BKO (cameliii HU3Kuii npuopumem).

Cnocob ycTaHOBMEHMA NPUOPUTETOB - MOXKET BbITb OAHUM U3: tag, ip, tagip, iptag, no;
onpezenseT NOpPAAOK onpeaeneHna npuoputeTa Ana BXogawmx ¢ppeinmos.
no - npuopuTeT onpepenaetcs, ucxoga us DefPri.

tag — Ans HeTerMpoBaHHbIX ppeinMoB, NpMopUTeT onpeaensaeTca, ucxoaa us DefPri; ana
TerMpoBaHHbIX ppenmoBs, NPUOPUTET ONpPeaenaeTca, UCX0AA U3 NpaBua onpeaeneHns
npuopuTeTa ANA TErTMPOBaHHbIX GpelimoB (Mo ymonuyaHuio).

ip - ecnun npuwen ¢peim c 3aronoskom IP, To NnpUopuTeT onpegensaeTca, Ucxoas ns
npuopuTeTa dpelima, yctaHosneHHoro B none DSCP; ecau npuwen dperim 6e3 IP
3aron0BKa, TO 3a4aeTcA NPUOPUTET NO yMmoadaHuto: DefPri.
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PriOverride
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tagip - ecnv NpuyLwen HeTernpoBaHHbIN GpPelim, TO MPUOPUTET ONpPeaenseTcs, MCXoaA U3
npuoputeTta Gppeima, ycTaHoBeHHOro, Hanpumep, DSCP; ecv npuywien TerMpoBaHHbIN
bpelim, NnpropuTeT onpesenseTcs, UCXo4a U3 NpaBua onpegeneHus NnpuopuTeTa ans
TerMpoBaHHbIX Gperimos.

iptag - ecnv npuwen HeTerMpoBaHHbIM GpPenm, TO NPUOPUTET oNpeaenaeTcs, ucxogs 13
npuoputeTa ¢ppeiima, yctaHoBeHHoro, Hanpumep, DSCP; ecan npuwen TermpoBaHHbIN
dpenm, npuopuTeT onpeaenseTca, M3 npuoputeta ppenma, yCTaHOBIEHHOTO,
Hanpumep, B nosie DSCP ans ¢peiima c 3aronoskom IP unu ana dpeitma 6e3 3aronoska IP
13 NpaBua onpeaeneHns NpuopuTeTa ANA TerMpPoBaHHbIX Gpeinmos.

Paccmompum nodpobHee tagip:

Ecnu yctaHoBneHo tagip v npuwen IP ppeiim, To ans ovepeamn NnpuopuTeT onpeaenseTcs,
nucxodsa U3 npuoputeta ppeima, yctaHoBAeHHOro, Hanpumep, DSCP;

Ecnu yctaHoBneHO tagip v npuwen TerMpoBaHHbI Gpeinm, To 4na ovepeamn NpuopuTeT
onpeaensetca, ucxoga ns nona Priority, 3agaHHomy B 3arosioske 802.1Q.

Ecnn yctaHosneHo tagip v npuwen TernpoBaHHbIN IP dpeitm, To ana oyepean npuoputet
onpepgenseTca, ucxoas U3 nonsa Priority, 3apaHHomy B 3aronoske 802.1Q.

CBoaHas TabaMua No UCTOYHMKAM NPUOPUTETA A8 Pa3HbIX BXOAALMUX NAKETOB:

Tun

eI taggedip

untagged | untaggedip | tagged

Priority
no DefPri
tag DefPri
ip DefPri
tagip DefPri
iptag DefPri

DefPri
802.1Q
DSCP
802.1Q
DSCP

DefPri
802.1Q
DefPri
802.1Q
802.1Q

DefPri
DefPri
DSCP
DSCP
DSCP

roe,
DefPri - 3HaueHue napameTpa DefPri B nyHKTe meHto "3.2.3.9 lynkm /Eth/nopm/QoS"

DSCP - 3HayeHue nons DSCP, onpegensatowiero Tmn obcnyKmMBaHna us 3arososkKa IP-
naketa, o6pabotaHHoe npasunamu IPPri u3 nyHkra meHio “3.2.10 lyHkm /EthGlobal”

802.1Q - 3 6uTa ana 3a4aHuMA npuopuTeTa B 3arososke 802.1Q

VLAN - npvoputeT onpeaensierca, obpawasch K VLAN ID Priority.

Ecnv PriOverride 3apaH, kak VLAN v B nyHKTe “3.2.6.1 [yHkm /VLAN/VLANID”
napameTpy PriOverride 3apaHo 3HayeHue Enabled, To npuoputeT onpegenaercs, Ucxoas
n3 Priority, 3agaHHoMmy gaHHomy VLAN ID.

SAMac - npyoputeT onpeaensertca, obpauasack K Source MAC-address Priority.

Ecnu PriOverride 3apaH, kak SAMac v B Tabanue ATU ecTb cTaTUYecKan 3anuch € AaHHbIM
MAC-agpecom, TO NpUOpPUTET ONpeaenseTca, ucxoaa us Priority, yctaHoBAeHHOMY
paHHomy MAC-agpecy.

DAMac - npuoputeT onpeaensetcs, obpawasnch K Destination MAC-address Priority.

Ecnu PriOverride 3apaH, kak DAMac v B Tabanue ATU ecTb cTaTuyeckas 3anmch C
AaHHbIM MAC-agpecom, To NpUopuUTeT onpeaensetca, ucxoas us Priority,

WWWw.nsc-com.com
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ycTaHoBAeHHOMY aaHHoMmy MAC-aapecy.

3.2.3.10 NyHKT /Eth/nopT/LLDP

[aHHbIM NYHKT MNO3BONAET HAcTpouTb Mapamepbl npotokona LLDP pgns otpenbHoro nopra.
MNoapobHoe onucaHue napameTpos, MOXKHO NOCMOTPETb B NyHKTE “3.2.4.3
/System/LLDP/Interfaces/nopm”.

/Eth/@/LLDP LPOS Advanced ESC+h - Help
[>..

| Admin txAndRx

| TLVSs All

Filter: <Press any letter key to start filtering items>

L0OG:02.08.16 11:43:25.827 : [ethstat] Eth CSFP2: Down

3.2.3.11 NyHkT /Eth/nopT/RSTP

[aHHbIN NYHKT NO3BONAET HACTPOWUTb Mapamepbl npoTokona LLDP ana oraenbHoro nopra.
Moapo6Hoe onucaxue napameTpos, MOXHO NoCcMOTpeTb B NyHKTE “3,2.4.5
/System/RSTP/Interfaces/nopm”.

/Eth/@/RSTP LPOS Advanced ESC+h - Help
[>.. | DesignatedPort 8001
| Priority 128

| Edge Yes

| AdminCost 0

| P2p Auto

| RootGuard No

| --status--

| PathCost 200000

| Role Designated

| state Forwarding

| Partner Rapid

| rxBPDU 0

| rxConfig 0

| rxTCN 0

| Uptime @ days, © hours, © min, 8 sec

| PortID 8001

| BridgeID 8000-54a54b7c1917

| RootID 8000-54a54b7¢c1917

| DesignatedCost 0

Filter: <Press any letter key to start filtering items>

L0G:02.08.16 11:50:32.432 : [rstp] Eth port [@] changed state to Forward

3.2.3.12 NyHkT /Eth/nopt/config

JaHHbIN NYHKT MEHIO N03BOAAET KOHOUTYPUPOBaTh BblOpaHHbIN MHTepdelic Ethernet.

/Eth/@/config LPOS Advanced ESC+h - Help
[>..

| Description

| Speed Auto

| Duplex Auto

| Link Auto

| FlowControl Disable

000 «HCK KommyHuKaumm Cnbupu», 2017 r. WWW.Nsc-com.com
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| Reservation
| mMTU

| Learning

| SAFilter

| EgressPolicy

P326.30.11-006-62880827-2016

No

1522
Enabled
Disabled
ForwardAll

Filter: <Press any letter key to start filtering items>

Auto Refresh:

disabled

Description

Speed

Duplex

Link

FlowControl

Reservation

MTU

Learning

000 «HCK KommyHuKaumm Cnbupu», 2017 r. WWW.Nsc-com.com

CnmBoOabHOE ONMUCaHUe.

CkopocTb nepegaym nHTepdeica.
10M - 10M6éwuTt/c.

100M - 100M6wuT/c.

1G - 1IéuT/c.

Auto - aBToMaTU4YecKoe onpegeneHue (Mo ymonyaHuio).

Pexum obmeHa BbibpaHHOro MHTepdeiica.

Auto - aBTomaTMyecKoe onpeaeneHune (no ymondaHuio).

Full - nonHoAynNAEKCHbIN pPeXxnum: oA4HOBPEMEHHaA nepeaaya U Npuem.

Half - nonyaynnekcHbI pexxnum: B 0A4MH MOMEHT BPeMeHM ocyllectBaserca anbo
nepeaaya, 1Mbo npuem.

CocTtosiHue noprTa.

Up — BKAOUMTb NOPT.

Down — BbIKNOUYUTb NOPT.

Auto - aBTomaTM4ecKoe onpeaeneHune (no ymoayaHuio).

dyHKUMA KOHTPOAA NOTOKa. Ecm ycTpoiicTBO He ycrneBaeT NPUHUMATL nepeaaHHble

eMmy ¢peimbl BCTPEYHbIM YCTPOMCTBOM, TO OHO NocbliaeT Pause-dppeiim, yTobbI
NPUOCTaHOBUTL Nepesauyy.

Enabled - BkntoueH;
Disabled - Bbiknto4eH (No ymonyaHuio);

Auto - BK/IOYaEeTCA, eC/iM yAaneHHasa CTopoHa noaaepxunsaeT Pause-dppeiimbl.

Tun pe3epBUpoBaHUA.
No — HeT pe3epBMpPOBaHMUA (N0 YMONYAHUIO);

RSTP — pe3epBupoBaHue no npotokoay RSTP.

MaKcumanbHbii pasmep Ethernet-pperima.

3TOT MapameTp NPUCYTCTBYET HE Ha BCEX anmapaTHbIX BEPCUAX MY/IbTUMIEKCOPOB-
KOMMYTaTOPOB.

OnHamunyeckoe pobasneHne MAC-agpecoB B Tabauuy ATU, ¢ KOTopbix nNpuxogAt
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naKeTbl B laHHbIM NOPT.
Enabled - BkntoyeHo (No ymonyaHuio);

Disabled - oTknto4ueHo.

®dunbrpauus Ethernet-dpelimos no MAC-agpecam oTnpaBuTens.
Cm. "3.2.7 lMyHKm /ATU"
Disabled - oTkntoueHo (Mo ymonyaHuio);
SAFilter Include — nponyckaTb naketbl ¢ MAC-agpecom oTnpasuTens;
Exclude — otbpacbiBaTb nakeTbl ¢ MAC-agpecom oTnpaBuUTeNs;
HeKoTopble BO3MOMKHble 3Ha4YeHWA 3TOro MapameTpa MPUCYTCTBYIOT He Ha Bcex
annapaTHbIX BEPCUAX MYIbTUMNIEKCOPOB-KOMMYTATOPOB.
3anpet nepefayn HeM3BECTHbIX GpeirnmoB.
ForwardAll — Nepecbinatb Bce dppelrimbl (N0 yMONYaHUIO)

BlockAllUnknown - oT6pacbiBaTb Bce HeUsBecTHble ¢ppelimbl (C HensyyeHHbIMU MAC-
agpecamu);

EgressPolicy BlockUnknownUnicast - o16pacbiBaTb Bce HEU3BECTHbIE PpeiMbl C 0O4HOAAPECHBIM
MAC-agpecom;

BlockUnknownMulticast - ot6pacbiBaTb BCE HEN3BECTHblE Gpelimbl C
mHoroagpecHbim MAC-agpecom;

HEKOTOpre BO3MOXHbl€ 3Ha4YeHWA 3TOro napameTpa NpPUCYTCTBYKOT HE Ha BCeEX
annapaTHbIX BEPCUAX MYNIbTUNNEKCOPOB-KOMMYTATOPOB.

3.2.3.13 NyHKT /Eth/nopt/state

B faHHOM NYHKTE MEeHI0 MOXHO NMPOCMOTPETb CTaTyC, CKOPOCTb fnepeaaydu, pexmm aynnekca u
BpemAa nocnegHero NsmeHeHuA.

/Eth/@/state LPOS Advanced ESC+h - Help
[>.

| status Up

| Speed 100M

| Duplex Full

| FlowControl Disabled

| LastChange 23.07.16 15:20:58
| MTU 1522

| QLen 0

| RXUtil 0

| TXutil 0

Filter: <Press any letter key to start filtering items>

L0G:92.08.16 11:51:43.818 : [SID=8] Configuration saved by user admin

Cratyc uHTepodelica.
Status Up - BKAKOYEH.

Down - BbIKNIOYEH.

000 «HCK KommyHuKaumm Cnbupu», 2017 r. WWW.Nsc-com.com
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/Eth/@/statistics LPOS

Speed

Duplex

FlowControl

LastChange
MTU

Qlen
RXULil
TXUtil

3.2.3.14

P326.30.11-006-62880827-2016

Auto - aBTomaTMyecKoe onpeaeneHune (no ymonyaHuio).

CKopoCTb Nepeaaun nHTepdeica.
10M - 10M6wuTt/c.

100M - 100M6uT/c.

1G - 1Iéut/c.

Auto - aBTomaTMyecKkoe onpeaeneHune (No ymondaHuio).

Pexxum obmeHa BbibpaHHOro nHTepdeinca.

Auto - aBToMaTM4ecKkoe onpegenieHne (Mo yMmoayaHmio).

Full - nonHoaynAEKCHbIM peXknm: 04HOBPEMEHHAs Nnepeaaya n Nnpuem.

Half - nonyaynneKkcHbIN pexxMm: B O4NH MOMEHT BPEMEHU OCyLLecTBAAETCA 6o

nepeaaya, 1M60 Npuem.

®YHKLUMA KOHTPOA NoToKa. Ecm ycTponcTBO He ycneBaeT NMPMHMMATh nepesaHHble emy
dpelrimbl BCTPEYHbBIM YCTPOMCTBOM, TO OHO NocbliaeT Pause-¢pelim, 4ToObl NPUOCTAaHOBUTD
nepegauy.

Enabled - BknioyeH;
Disabled - BbikntoueH (No ymon4yaHuio);

Auto - BK/tOYAETCA, eCNn yaaneHHan CTOpoHa noaaepkunsaeT Pause-dppelimol.
[aTa 1 Bpema nocnefHero U3sMeHeHus.

MaKcumanbHbIM pasmep ppenma

[nvHa odepeam Ha oTNpaBKy, B 610Kax AaHHbIX

3aHATanA NPonycKkHas cnocobHocTb MHTepdeiica Ha Npueme, B MPOLEHTAX.
3aHATanA NponycKkHas cnocobHocTb MHTepdeica Ha Nnepeaayde, B MPOLEHTAX.

NMyuHkT /Eth/nopt/statistics

[aHHbIN NYHKT MEHI0 MO3BONSET MPOCMOTPETb CTATUCTUKY MPUHATbIX M MNepesaHHbIX Yepes
nHTepdelic nakeTos. Ons cbpoca CTaTUCTUKU UCNONb3yITe codeTaHue Knasuw “ESC+R”.

e B cuyeTumKax, Ha4uMHatouWwmneca Ha rx, OTO6pa)KaIOTCFI 3Ha4YeHnA NPUHUMaeMbIX MaKeTOoB,

e B cyeTuMKax, HauMHalolLmMeca Ha tx, oTobpaXkaloTcA 3HaYeHUA NepeaaBaeMbIX NaKeTos;

>
rxUnicast
rxBroadcast
rxMulticast
rxPause
rxUndersize
rxOversize
rxErr
rxFCSErr
rxDiscard
rxFiltered

Advanced ESC+h - Help
| txFCSErr 0
16 | txFiltered 0
0 | txGoodOctets 8846
0 | txCollisions 0
0 | txDeferred 0
0 | txSingle 0
0 | txMultiple 0
0 | txExcessive 0
0 | txLate 0
0 | he4oct 20
0 | he5_127 0

000 «HCK KommyHuKaumm Cnbupu», 2017 r.
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rxGoodOctets
rxBadOctets
rxFragments
rxJabber
txUnicast
txBroadcast
txMulticast
txPause
ilter:

TR

L0OG:02.08.16 11:51:43.818 :

P326.30.11-006-62880827-2016

1024 | h128 255 0
0 | h256 511 0
0 | h512_1023 13
0 | h1024 max 0
17
0
0
)

<Press any letter key to start filtering items>

[SID=8] Configuration saved by user admin

rxUnicast
rxBroadcast
rxMulticast
rxPause

rxUndersize

rxOversize

rxErr
rXFCSErr
rxDiscard
rxFiltered
rxGoodOctets
rxBadOctets

rxFragments

rxJabber

txUnicast
txBroadcast
txMulticast

txPause

txFCSErr

000 «HCK KommyHuKaumm Cnbupu», 2017 r.

Konnuyectso NpuHATLIX Unicast NakeTos.

Konnyectso npuHaTbix broadcast nakeTos.

KonunuyectBo npuHATbLIX multicast nakeTos.

KonnyectBo NpuMHATLIX pause NakeTos.

Ko/simuecTBo nakeToB ¢ A/IMHOW MeHblue 64 6aiiT u BepHbim FCS.

KonnyecTBo nakeToB ¢ g/IMHON bonblue MakcumanbHol (MTU 6aiiT) n BepHbim FCS.
3HaueHne MTU 3agaerca B meHto “3.2.10 /EthGlobal/MTU”
Konunyecteo ownboK Ha npueme.

KonnuectBo NpuMHATLIX NAaKeTOB C AOMNYCTUMOM AnnHon (64 - MTU 6aiT) n HesepHbiM FCS.
3HaueHne MTU 3agaerca B meHto “3.2.10 /EthGlobal/MTU”

Ko/simuecTtBo nakeToB, KOTopble Obl/i OTOPOLLEHbI U He 06paboTaHbl U3-3a NePEnoIHEHUS
BXOAHOM ouepeun.

KonnyecTBo NpuHATLIX NaKeToB, KOTopble bbln 0TOpOLLEeHbl U3-3a HeBepHoro VLAN ID
nan orpaHnvyeHna MAC-agpecoB Ha nopTy.

KonnuectBo npuHATLIX 6anT 6e3 oLn6OoK.
KosmuecTBo NpuHATLIX 6aNT ¢ owmMbKamu.

Ko/MuecTBo NpMHATLIX NAKETOB C AJANHOM MeHblle 64 6alT U HeBepHbIm FCS.

KonnuyectBo NpuMHATLIX NAaKETOB C ANNHON 60/blle MakcMmanbHon (MTU 6anT) n
HeBepHbIM FCS.
3HayeHne MTU 3agaetca B meHto “3.2.10 /EthGlobal/MTU”

KonnyecTtBo nepenaHHbIX unicast naketos.
KonnyectBo nepenaHHbIX broadcast naketos.
KonnyectBo nepenaHHbIX multicast nakeTos.

KonnyecTtBo nepefaHHbIX pause NaKeToB.

KonnyecTBo nepesiaHHbIX NaKeToB C AONYCTUMOM AnnHOM (64 - MTU 6aliT) n HeBepHbIM
FCS.
3HaueHne MTU 3apaetca B meHto “3.2.10 /EthGlobal/MTU”

WWWw.nsc-com.com
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txFiltered KonnyecTBo nakeToB, OTOPOLLUEHHbIX HA Nepeaaye U3-3a BbIXOAHbIX MPaBuA
txGoodOctets Konunuectso 6aiT 6e3 oWMHOK.
txCollisions Konnyectso Konnnsmnin Ha nepegave.
txDeferred Konnyectso Tepe,ﬂ,aHHle MaKeToB, KOIOpre 6blNM 3a4ePrKaHbI U3-3a 3aHATOCTU

nepegatoLLen cpeabl BO BPEMS NePBOM NOMbITKM.
txSingle KonnyecTBo ycnewHo nepeaHHbIX MAaKeETOB, BO BPEMSA Nepeaayn KOTOpbIX BO3HUK/A
TO/IbKO OAHA KONNU3KA.
txMultiple Konunyectso yinemHo nepefaHHbIX MAaKeToOB, BO BpeMA Nepesaym KOTOPbIX BO3HUKIO
6o/blle 0AHON KONIUIUM.
txExcessive KonunyectBo He nepeaaHHbIX MAaKETOB M3-3a TOTO, YTO BO3HMKAO 16 KONAM3MIA NOAPAL.
txLate KosnuectBo pas, Korga Konnmsus bbina obHapy»KeHa nocse nepegaym 512 n 6onee 6ur.
h640ct KosmuectBo nepenaHHbIX U NPUHATLIX GPenMoB ¢ AMHOM B 64 HaiTa.
h65_127 KosimuecTBo nepegaHHbIX U NPUHATLIX GPenmMmoB ¢ 4/IMHOM oT 65 go 127 6aurT.
h128 255 KonnyectBo nepegaHHbIX U NPUHATbIX GperimoB ¢ AnrMHoM oT 128 ao 255 6aiT.
h256_511 Konunyectso nepegaHHbIX M NPUHATbIX GpelimoB ¢ ganHom oT 256 go 511 6air.
h512 1023 KonunyectBo nepegaHHbIX M NPUHATbIX GperimoB ¢ ganHom ot 512 po 1023 6aurT.
h1024_max Konnuyectso nepegaHHbIX U NPUHATLIX GpelimoB ¢ gnuHoi oT 1024 6aunT.

3.2.3.15 NyHkT /Eth/nopt/VLAN

/Eth/0/VLAN LPOS Advanced ESC+h - Help
[>.

| DefVLAN 1

| DefVLANPri BKO

| Tagged

| Untagged

| Member

| Auto 1,32
| Role multi
| QinQTag 8100
| ForceVLANId No

| RemoveVLANs

Filter: <Press any letter key to start filtering items>

L0OG:02.08.16 11:51:43.818 : [SID=8] Configuration saved by user admin

DefVLAN

DefVLANPri

000 «HCK KommyHuKaumm Cnbupu», 2017 r. WWW.Nsc-com.com

VLAN Ha3Hauyaembln ppelrimam no ymoa4aHuto

MpuopuTeT HasHavyaeMbli dperimam No YMOUYAHUIO B COOTBETCTBUM CO
ctaHgapTom 802.1p. Moa npuopwuTeT Bbiaensetca 3-x butosoe none PCP (Priority
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code point) B 3aronoske IEEE 802.1qg. CoBnaaaet c Eth/nopt/QoS/DefPri
BKO - Background (camblit HU3KWIA NPUOPUTET).
BE1 - Best Effort.
EE2 - Excellent Effort.
CA3 -Critical Applications.
VI4 - Video, <100ms lantecy and jitter.
VOS5 - Voice, <10ms lantecy and jitter.
IC6 - Internetwork Control.
NC7 - Network Control (camblii BbICOKUIA NPUOPUTET).
Mo ymonyaHuto: BKO (cameliii HU3Kuii npuopumem).
Cnuncok BNaHoOB, KOTOpble ByayT BbIXOAUTb U3 NOPTA TENMUPOBAHHBIMU.

Tagged Ecnv nopt B pexkume trunk, To Bxoasaume ppenmbl 40MKHbI UMETb METKY U3 3TOrO
CrucKka

Untagged CnuncoK BnaHoOB, KOTOpPble byayT BbIXoAUTb U3 NopTa be3 Tera

Member Cnucok BnaHoB, KOTopble ByayT BbIXOAUTb U3 NopTa 6e3 M3MEHEHUss MeTKU (B TOM
COCTOSIHMM, B KOTOPOM OHW BOLU/IN B APYrol nopT)
Cnucok aBTomatnyeckun aobasneHHbix VLAN'OB onepaLMoOHHON CUCTEMOWN, OHU
byayT paboTaTb B pexnume COOTBETCTBYHOLLEM NapameTpy "Role":
multi — Member;
QinQCustomer — Member;

Auto QinQProvider — Member;
trunk — Tagged;
access - Untagged
Hanpumep, ngentnduratop VLAN, ykasaHHbI B napameTpe DefVlan, byaet
NPWUCYTCTBOBATb B 3TOM CMUCKE.
Pexkum paboTbl nopTa.
multi - wvHTepdeic nponyckaeT Bce Kagpbl; Pexum no  ymonyaHuio,
MCMNOJIb3yeMbIl, €CAN IBHO HE YKasaH Apyroi pexkum. MonuTnka MCnosib3oBaHuUs
UHTepdelricos  onpeaensaeTca BHEWHUM  0bopyaoBaHueEM, Hanpumep,
MaplupyTM3aTopamu  3-ro  ypoBHf,  CBA3bIBAOWMMW  MY/IbTUMNIEKCOPbI-
KOMMYTaTOpbl;

Role access - UHTepdeic NPUHUMAET TOJIbKO HEe TErMPOBaHHblEe Kagpbl U TErMpyer ux

000 «HCK KommyHuKaumm Cnbupu», 2017 r. WWW.Nsc-com.com

meTkon DefVLAN/DefVLANPri.
ITOT peXKUM UCNONb3YETCA A1 Nepeaaymn nosib30BaTeNbCKUX AaHHbIX.

trunk - vHTepdeiic nponyckaeT TONbKO TerMpoBaHHbIe Kaapbl M3 cnucka Tagged.
3TOT peXKMM UCMONb3YETCA AN1A CBA3M C APYTUM MYbTUNNIEKCOPOM-KOMMYTaTOPOM
HenocpeacTBEHHO;

QinQCustomer - KNVEHTCKWIA NOPT, Gpeimbl Ha BXOAE BCeraa TErMPYOTCA BTOPbIM
Terom (ecnu 6e3 Tera, To nepsbiM); 802.1Q OTKAIOYEH.
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QinQProvider - nopT, Ha BXOA4e KOTOPOro MPUHMMAIOTCA TO/bKO dperimbl C
QinQTag, KoTopble KOMMYTUPYIOTCS B COOTBETCTBUK C Tabauuel vian’os.

Mo ymonyaHuo — multi.

3aronoBok 802.1Q ansa ¢pelimos B pexkume QinQ.

Mo ymonyanuto 8100.

QinQTag
Tag Protocol Identifier (TPID): 88A8 - Service VLAN tag identifier (S-Tag), B
cootBeTcTBUM ¢ 802.1Q-2014 n.9.5 (TaK e cm. RFC 7042)
Pexum npuHyamTenbHol 3ameHbl meTkM VLAN(802.1q) Ha BxoaAwmMx dpernmax, Ha
DefVLAN.

ForceVLANId
No - BbiK/lOYEH (N0 YMOYaHMIO).
Yes - BkntoyeH.

RemoveVLANS Cnncok VLAN'0B KOTOpble HaA40 MCKAHUUTL U3 cninckos Tagged/Untagged/Member

(kpome Auto).

3.2.3.16 NyHkT /Eth/nopT/PIRL
OTOT NYHKT NPUCYTCTBYET HE Ha BCEX anMnapaTHbIX BEPCUAX MYJbTUNIEKCOPOB-KOMMYTATOPOB.
PIRL - Port Ingress Rate Limiting - orpaHMyeHne NponycKkHOM cnocobHOCTU NopTa ANA BXOAAWETO

TpaduKa. [aHHbIN MYHKT MEHIO CAYKUT ANA MPOCMOTPA TEKYLLMX NPaBUA OTPaHUYEHMA BXOSALLLEro TpaduKa
Ans BblbpaHHoro Ethernet nHtepdelica n Bbibopa NpaBuaa ANsA ero KOHGUrypPUPOBaHKA.

/Eth/1/PIRL 631_228 Advanced ESC+h - Help
|>.. Enabled Rate Class Type

| @ No 0 Low@,Mid1,Norm2,High3

| 1 No 0 Low@,Mid1,Norm2,High3

| 2 No 0 Low@,Mid1,Norm2,High3

| 3 No 0 Low@,Mid1,Norm2,High3

| 4 No 0 Low@,Mid1,Norm2,High3

Filter: <Press any letter key to start filtering items>

LOG:14.01.00 ©3:28:49.499 : [console] Control session started by admin from de

3.2.3.17 NyHkT /Eth/nopT/PIRL/HOMep npasuna

[aHHbIA NYHKT MEHIO CAYKWUT ONA KOHQUIYPUMPOBaAHMA NpaBuaa OrpaHUYeHMs BXOAALLETO

TpaduKa.

/Eth/1/PIRL/0© 631_228 Advanced ESC+h - Help
[>.

| Rule 0

| Enabled No

| Rate 0

| Type

| class Lowd,Mid1,Norm2,High3

| Counting L2

| FactRate 0

Filter: <Press any letter key to start filtering items>

000 «HCK KommyHuKaumm Cnbupu», 2017 r. WWW.Nsc-com.com
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Auto Refresh: disabled

Rule

Enabled

Rate

Type

Class

Counting

FactRate

Homep TeKkyLero npasuna. Bcero goctynHo 5 npasun (0-4).

BKkntoyeHne/oTKNOUEeHUE TeKYLLEro NpaBmAa.
No - BbIKNOYEHO (N0 YMONYaHUIO);

Yes - BKAtoyeHo.

OrpaHuYeHne CKoPOCTH 0 YKa3aHHOTO 3HaYeHus, B Kbut/c.

Tun TpaduKa, NnonagatoLwero NoL orpaHUYeHUe.
UnkUcast - Hen3BecTHbIN unicast Tpadumk
UnkMecast - HenssecTHbIM multicast Tpaduk
Bcast - broadcast Tpadpuk

Mcast - multicast Tpaduk

Ucast - unicast Tpaduk

Mgmt - Managment (RSTP,LLDP, etc)

ARP - arp-TpaduK

TCPD - TCP Data

TCPCtl - TCP Control (TCP-SYN,TCP-FIN)
UDP - udp-tpaduk

NonTCPUdp - He TCP- 1 He UDP-Tpaduk

MpuoputeT TpaduKa, KOTOPbI HEOHX0AMMO OrpaHUUYNBATb.

LowO - npnopwurtet 0;

Mid1 - npnopwutet 1;

Norm2 - npuopurert 2;

High3 - npuopwurter 3;

OrWithType - yuntuBath elle 1 TMn TpaduKa.

Mo ymonyaHuio: Low0,Mid1,Norm2,High3.

Cnocob pacyeTa orpaHMYEHMs CKOPOCTU.

frames - nepecuet B ppeinmbl,

L1 - Bcero 6aiT Ha ypoBHe 1 moaenn OSI [Mpeambyna(86aiT)..dpeiim..CRC32+IFG

(126aiT)]

L2 - Bcero 6aiT Ha ypoBHe 2 mogenn OSI (Frame DA..CRC32) (no ymonyaHuio)

L3 - Bcero 6aiiT Ha ypoBHe 3 mogenu OSI (Frame DA..CRC32)-18-4(ecnu TerupoBaHHbIi).

OrpaHu4YeHHas cKopocTb nocae nepecyeta (Counting).

O6uian cyTb TakoBa:

Ectb N npasua, Kaxgoe n3 KOTopbiX - orpaHN4YeHne CKOpocCTu.

000 «HCK KommyHuKaumm Cnbupu», 2017 r.
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Bce ¢pelimbl, KoTopble YZOBAETBOPAKOT 3TOMY MpaBuay (Mo Tuny MM NpuopuTeTy), MonagatoT B
orpaHuuunTenb, n AMbo nponyckatoTca, AMbo oTOpacbIBatOTCA (€CM OrPaHUYEHME UCHEPTAHO).

Mpumep:

MycTb y Hac ecTb 2 NpaBwWJIa Ha NOPTY:
1. TCPData unu 311 npuoputeT. 10MBit/s
2. UDP nau 21 npuoputet. 40MBit/s

Becb Tpaduk, KOTOpbI Nonagaet nog npasuao npuoputet 3 nan TCP gaHHble 6yaeTt orpaHuyeH 10M6éuTt/c.
Becb Tpaduk, KOTopbI Nonagaet nog npasuao npuoputet 2 nam UDP aaHHble 6yaeT orpaHunyeH 40M6éut/c.

3.2.4 TyHKT /System

[aHHbIA NYHKT MEeHI0 No3BOAAET BblbpaTb ANA MPOCMOTPA U KOHPUIYPUPOBAHMA CUCTEMHbIE
napameTpbl U NPOTOKO/bI.

/System LPOS Advanced ESC+h - Help

| EthMirror
| global
| HTTP

| HTTPS
| LLDP

| RSTP

| SNmP

| SSH

| syslog
| telnet
| time

Filter: <Press any letter key to start filtering items>

Auto Refresh: disabled

3.2.4.1 NMyHKT /System/LLDP/Entries

B [aHHOM nyHKTe MeH oTobpaxkaetca Tabnuua ¢ napameTpamu COCEAHUX YCTPOWCTB,
nonyyeHHbiMu Yepes LLDP. U3 Tabaunubl MOXKHO yBUAETL Kakoe ycTpolicTeo (ero IP u MAC agpeca) U Kakum
MMEHHO MOPTOM MOAK/IOYEHO K TEKYLLEMY YCTPOMCTBY.

/System/LLDP/Entries LPOS ESC+h - Help
| .. Port Chassis RPort ManAddr

[>1 o 54-a5-4b-7c-44-32 SFPO 192.168.0.201

| 2 csFpP3 54-a5-4b-8d-45-37 CSFPO 192.168.0.221

| 3 o 54-a5-4b-80-21-33 © 192.168.0.202

Filter: <Press any letter key to start filtering items>

Auto Refresh: disabled

3.2.4.2 NyHKT /System/LLDP/Entries/nopt

[JaHHbIV NYHKT NO3BOASET NPOCMOTPETb NapameTpbl LLDP 3anucu.

/System/LLDP/Entries/1 LPOS Advanced ESC+h - Help
| ..

| >Port 0

| Active true
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| ChassisID 54-a5-4b-7c-44-32

| RemotePortID SFPO

| SysName Sprinter TX(LPOS)

| SysbDesc LPOS 1.0.9.4SR33 (08.06.2016) [1661 ,11177D][631.100]: Eth.2 E1.1
| ManAddr 192.168.0.201

| RecvTime 03.08.16 15:22:18

Filter: <Press any letter key to start filtering items>

L0OG:93.08.16 14:29:21.841 : [SID=12] Control session started by admin from 192

Port TeKkywmii nopT.

Active AKTUBHOCTb.

ChassisID MAC-agpec NoAK/IIO4EHHOTO K JaHHOMY MOPTY YCTPOMCTBA.
RemotePortID MopT yCTPOMCTBA, KOTOPbIM OHO MOAK/IIOYEHO K AaHHOMY MOPTY.
SysName CnCcTeMHOE UMSA BCTPEYHOTO YCTPOICTBA.

SysDesc Onu1caHuMe BCTPEYHOTO YCTPOMCTBA.

ManAddr IP agpec BCTpeYyHOoro ycTpoiicTaa.

RecvTime Bpemsa npuema LLDP coobiieHuii.

3.2.4.3 MyHKT /System/LLDP/Interfaces/nopt

JaHHbIM NYHKT no3BosiAeT HacTpouTb LLDP napameTpbl 415 OTAENbHOIO NopTa.

/System/LLDP/Interfaces/@ LPOS Advanced ESC+h - Help
[>..

| Admin txAndRx

| TLVs All

Filter: <Press any letter key to start filtering items>

L0OG:03.08.16 14:29:21.841 : [SID=12] Control session started by admin from 192

Pexnm paboTbl npoToKona.
tx - nepegasatb LLDP nHpopmauymto.

Admin rx - npuHUMmaTb LLDP nHpopmauymtio.
txAndRx - nepenasaTb 1 NpuHUMaThb LLDP nHdopmauuto (no ymonyaHuio).
Disabled - BbikntoueH.
TLV (ot type-length-value) — 6uHapHas KOHCTPYKLMA U3 TPeX Nnoaew (Tun, AAnHa,
3HauyeHwue), rae nepsble ABa MMEIOT GUKCMPOBAHHbIV Pa3Mep U 3a4at0T pasmep

TLVs ANA TPeTbero, YTo NO3BOJIAET /IETKO KO,CI,MpOBaTb/AEKOAMpOBaTb mo6yro
nocneaoBaTe/ZIbHOCTb AaHHbIX MoJsie-3Ha4YeHue.

All - Bca LLDP nHdopmauus (no ymonyaHuto).
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portDesrc - onvcaHue nopra.
sysName - ima yCTpoicTBa.
sysDesc - onvcaHue yCTponcTBa.

sysCap - BO3MOXXHOCTM YCTPOICTBA.

3.2.4.4 NyHKT /System/LLDP/config

[aHHbIV NYHKT NO3BOASET HAacTpamBaTb NapameTpbl npoTokona LLDP.

/System/LLDP/config LPOS Advanced ESC+h - Help
[>..

| Enabled Yes

| TXInterval 30

| TXHoldMultiplier 4
Filter: <Press any letter key to start filtering items>

L0OG:03.08.16 14:29:21.841 : [SID=12] Control session started by admin from 192

BkntoueHne npotokona LLDP npousBoguTca Ans BCero yCTPOMCTBA, @ He ANA KaXKAoro nopra
OTAENbHO, NO YMONYAHUIO OH BK/IOYEH.
BkntoyeHne/oTkAoUeHWe npoTokona LLDP.
Enabled Yes - BKNoYeH (No ymonyaHuio);

NoO - OTK/IIO4EH.

YactoTa otnpasku LLDP-coobuieHunii coceaam.
TXinterval MoKeT NnpuHMMaTb 3HaYeHna ot 5 go 500 cek.

Mo ymonyaHwuto: 30 cek.

MHoOXuUTenb, Ha KOTopbIV yMHOXKaeTca TXInterval pns nonydeHua TTL.

TTL - Bpema B Te4E€HNE KOTOPOro coces byaeT xpaHuUTb MHOPMaLMio 06
ycTpoliicTse.

TXHoldMultiplier
[dwvana3oH 3HayeHuit ot 2 go 10.
Mo ymonyaHutio 3HayeHue 4, COOTBETCTBEHHO, COCEAHME YCTPOCTBa byayT
XPaHUTb MHOPMaLMio B TeyeHme 120 cek.
3.2.4.5 NMyHKT /System/RSTP/Interfaces/nopt

B [aHHOM BK/AaZKe MEHI MOMKHO HacTpauBaTb MapameTtpbl RSTP ana sbibpaHHoro Ethernet

nopra.

/System/RSTP/Interfaces/@ LPOS Advanced ESC+h - Help
[>.. | DesignatedPort 8001
| Priority 128

| Edge Yes

| AdminCost 0

| P2p Auto

| RootGuard No

| --status--

| PathCost 200000

| Role Designated
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DesignatedCost (%]
ilter: <Press any letter key to start filtering items>

| state Forwarding

| Partner Rapid

| rxBPDU 0

| rxConfig 0

| rxTCN 0

| Uptime @ days, © hours, 25 min, 39 sec
| PortID 8001

| BridgeID 8000-54a54b7c1917
| RootID 8000-54a54b7c1917
I

F

Auto Refresh: disabled

OTOT NapameTp NO3BOJIAET 3a4aTb NPUOPUTET NOpPTa. MI3MmeHAA 3HaYeHue, Bbl
M3MeEHSAETE LWaHC 3Toro nopta ctatb Root Port - KopHeBbIM nopTom. MeHbLuee

Priority 3HaYeHue YBeNMYMBAET LLAHC.
Mo ymonyaHuio - 128. AumanasoH 3Ha4veHuin: ot 0 go 240.
BkatoueHne/BbikaoYeHe pexuma edge port — KpalHMIA MOPT; €C/IN BK/IKOYEH, TO
NepeBoOAUTCA B PEXUM Nepesadn npu noakatoHeHnn BHeLHel ceTu, bes
3a[EePXKKU.
Edge AP
Yes - BK/OYEH (N0 yMOIYaHMIO).
NoO - BbIKNOYEH.
3agaeT CTOMMOCTb COeAUHEHNSA, YEM MEHbLLE CTOMMOCTb COeAUHEHUNA — TEM Bbllle
NPUOPUTET NOpPTa, 3HAYEHME N0 YMONYAHWNIO 3aBUCUT OT CKOPOCTU COeAMHEHUA:
10M6uT/c: Cost=2 000 000
AdminCost
100M6uT/c: Cost=200 000
1réut/c: Cost=20 000
Mo3ToMy AaHHbIA NapameTp No ymondaHuio - 0.
BkatoyeHne/BbIkAOYEHNE COeAUHEHWNA TUMNA TOYKa-TOUKa.
Yes - BblkAtoYeEH.
P2P
No - BbIKNOYEH.
Auto - aBTomaTM4ecKoe onpeaeneHune (no ymonyaHuio).
Bk/toueHune/BbiknoveHme oyHKummn Root Guard.
dDyHKUMA 3aWMUTbI KOpHA 0becrneymBaeT BO3MOXKHOCTb 3a4aThb PacnoOKeHMe
KOPHEBOro MocCTa B ceTu. ITo obecneymnBaeT yBepeHHOCTb B TOM, YTO MOPT, Ha
KOTOPOM aKTMBM3NPOBaHA GYHKLMA 3aWUTbl KOPHSA, ABAAETCA Ha3HaYeHHbIM.
RootGuard OYHKLMIO 3aLLUTbI KOPHA HEOBXOAMMO BKAIOUUTbL Ha BCEX MOPTaX, KOTOPble He
[OOJIKHbI CTaTb KOPHEBLIMU.
Yes - BbIkAtOYeEH.
No - BbIKNtOYEH (MO YMONYaHUIO).
PathCost CTOMMOCTb COeAMHEHUSA, YEM MEHbLLE CTOMMOCTb COeAMHEHUS — TEM BblLLe
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NPUOPUTET NOPTA, 3HAYEHME MO YMOAYAHMIO 3aBUCUT OT CKOPOCTU COEAUHEHUS:
10M6wuT/c: Cost=2 000 000
100M6uT/c: Cost=200 000
1réut/c: Cost=20 000
HacTpanBaTb CTOMMOCTb COeAMHEHUA MOXKHO, MeHAsA napameTp AdminCost.
Ponb nopra.
NonSTP - pe3epBMPOBAHME BbIKKOYEHO Ha NOPTY;
Root - KopHeBOW, y4acTBYeT B NePECbIIKE AaHHbIX;

Role Designated - HazHayeHHbIN, TOXe paboTaerT;
Alternative - LONONHWUTENbHbIN, HE Y4aCTBYET B NMePECbI/IKE AaHHbIX, Pe3ePBHbI
KOpHeBOW;
Backup - pe3epBHbI, TOXKE HE y4acTBYET, pe3epPBHbIN Ha3HAYEHHbIN.
Cratyc paboTbl nopTa.
Discarding - otbpacbiBaHWe, MOPT CAyLIAET U HaYMHAET cam oTnpaBasaTb BPDU,
Kagpbl C 4aHHbIMW HE OTNpPaBASET.

State Learning - oby4yeHue: nopt caywaeT n otnpasaset BPDU, a Takke BHOCUT
n3meHeHua B Tabanuy MAC-aapecos, HO faHHble He NepeHanpasaser.
Forwarding - nocbinaet/npuHmumaeT BPDU, 1 ¢ AaHHbIMM ONEPUPYET, U y4acTBYET B
nogaep’KaHnun Tabaunubl mac-agpecos. To ecTb 3To 06bl4HOE COCTOAHUE paboyero
nopra.

Partner Ncnonb3yemblit TN npoToKoaa STP Ha apyroii cTopoHe.

rxBPDU Konnyectso npmHATbIX BPDU nakeToB.

rxConfi Konunuectso npuHaTbix C-BPDU (Configuration BPDU). Bo Bpems paboTbl

9 YCTPOICTBA aHOHCUPYIOT cebs M NapamMeTpbl cBOMX NopToB Yepe3 C-BPDU.

Konunuecteo npuHaTeix TCN (Topology Change Notification) BPDU nakeTtoB. 3Tu

rxTCN NnaKeTbl OTNPaBAAKTCA NPU 0OHapyKEeHUM YCTPOMCTBOM U3MEHEHMA B TONOAOTUM
ceTtu.

Uptime Bpems paboTbl.
Tekywmit naeHTMduKaTop nopta. CocTouT U3 npuoputeTa (Priority) u MAC-agpeca
YCTPOICTBA. Yem MeHbLUe 3HaYeHWne, TEM Bbllle NPUOPUTET.

PortiD L
Mo»HO HacTpanBaTb, MeHAA NapameTp Priority.
Yem meHbLue PortID, Tem 6o/ibLue LaHC Yy 3TOro NnopTa CTaTb KOPHEBbIM.
Tekywmit naeHTudUKaTop ycTpoictea. CoctouT U3 npuoputeta (BridgePriority),

BridaelD KOTOPbI HacTpauBaeT BO BKAaAKe MeHto “3.2.4.6 /System/RSTP/global” n MAC-

g appeca ycrTpoictea. Yem meHbLe BridgelD, Tem 60bLue LWaHC yCTPOIACTBA

BbIMIPaTb BbIOOPbI KOPHEBOTO YCTPOMCTBA U CTAaTb KOPHEM.

RootID NaeHTUDMKATOP KOPHEBOFO YCTPOMCTBA.
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DesignatedCost CTonmocTb coeanHEHNA Ha3HAYeHHOro nopTa.
Designatedport NpeHTMdMKaTOp Ha3HaYeHHOro NOPTa - NOPTA, KOTOPbLIA OOCAYKMBAET AAHHbIN

CErMeEHT CETU.

3.2.4.6 NyHKT /System/RSTP/global

B naHHOM BKagKe MeHIO HacTpamsatoTca napameTtpbl RSTP ana Bcero ycrpoincTsa.

/System/RSTP/global LPOS Advanced ESC+h - Help
[>.

| BridgePriority 32768

| ForwardDelay 15

| HelloTime 2

| MaxAge 8

| RootID this device

| BridgeID 8000-54a54b7c1917

| RootPort this device

| RootCost 0

Filter: <Press any letter key to start filtering items>

L0G:03.08.16 15:54:43.524 : [SID=12] Control session started by admin from 192

BridgePriority

ForwardDelay

HelloTime

MaxAge

RootID

BridgelD

000 «HCK KommyHuKaumm Cnbupu», 2017 r. WWW.Nsc-com.com

3TOT NapameTp NO3BO/AET YCTAHOBUTb MPMUOPUTET KOMMYyTaTopa. MeHas 3To
3HauYeHMe, Bbl MEHAETE LLIAHC KOMMYyTaTopa BbiUrpaTh Bbibopbl Root Bridge -
KOPHEBOr0 YCTPOMCTBA. YMEHbLUEHWNE BEINUYNHbI YBENNUMBAET LUAHC.

Mo ymonyaHuio - 32768. inanasoH 3HavyeHui: ot 0 oo 61440 c warom 4096.

Bpems (B cekyHOax), KOTopoe NOPTbl KOMMYTATOPa NPOBOAAT B pexXumax Listening
n Learning.

Mo ymonyaHuio - 15 cekyHa. [lnanasoH 3HavyeHui: ot 4 go 30.

2*(Forward Delay - 1) >= Max Age

NHTepBan (B cekyHOax) mexay nepegadyamm BPDU KommyTaTopom.

Mo ymonyaHuio - 2 cekyHAabl. [lnana3oH 3HayeHui: ot 1 go 10.

Max Age >= 2*(Hello Time + 1)

Bpems (B ceKyHO,ax), KOTOPOe KOMMYTATOP XAET Nepes HavaloM PeKOHGUTypaLmm

cetn. Ecam oH He nonyyaet BPDU B Te4eHMe 3TOro BpeMeHU, OH NbITaeTcA HavyaTb
pPEeKOHbUrypauumto.

Mo ymonyaHuio - 8 cekyHa,. Juana3oH 3Ha4yeHun: ot 6 o 40.
Max Age >= 2*(Hello Time + 1)
2*(Forward Delay - 1) >= Max Age

NaeHTdMKaTOp TEKYLLErO KOPHS.

this device - naHHOe ycTpPOICTBO - KOPHEBOE.

NpeHTndMKaTop faHHOTO YCTPOMCTBA
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MopT BeAYWMI K KOPHEBOMY YCTPOWCTBY

CTOMMOCTb NyTU [0 KOPHEBOTO YCTPOMCTBA

3.2.4.7 NyHKT /System/global

JdaHHbI

NYHKT NO3BOJIAET NPOCMOTPETb CUCTEMHbIE napamMmeTpbl  MyabTUNNEKCOpPA-

KOMMYTaTopa, 33a4aTb UM U3MEHUTb MY MUMA U MECTOMOJIOKEHME ANA YNPOLLEHUA ero ugeHTudUKaumum,
BbINO/IHUTL Nepes3arpysky.

/System/global LPOS

| Uptime
Contact
Name
Location
Description

Hardware version

|

|

|

|

|

| Modification
| Ssystem ID

| oldSystem ID
|

|

|

|

|

Software version

LicenseValid
Slave

Update
Vendor

Advanced ESC+h - Help
11 days @ hours 38 mins
LPOS

Sprinter TX

634.110

4E1.2GE.2CSFP.DC48AC220

BOOWG3G6

634WG3G7

LPOS 1.0.9.4SR34RC1 (29.06.2016) [1674M ,11177D]
Yes

NotReady
"NSC Communication Siberia Ltd.", Novosibirsk, Ordzhonikidze

Filter: <Press any letter key to start filtering items>

L0G:03.08.16 15:54:43.524 : [SID=12] Control session started by admin from 192

Uptime

Contact

Name

Location
Description
Hardware version
Modification
System ID
OldSystem ID

Software version

LicenseValid
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Bpems, npowealuee nocie NocCAeAHEro BKAOYEHUA YCTPONCTBA.
YcTaHaB/MBaET KOHTAKTHbIE AaHHbIE.

YcTaHaBAMBaEeT MMA YCTPOMCTBA.

YcTaHaB/MBaET MECTOMNO/I0XKEHWNE YCTPOMCTBA.

OnucaHue ycTponcTaa.

AnnapaTHas Bepcua yCTPOMCTBa.

TeKkylwaa mogmuduKaLms ycTpoMCTBa.

CuctemHbIM naeHTUdUKaTop.

CTapblil CUCTEMHbIN MAEHTUDMKATOP.

Bepcua nporpammHoro obecrneyeHums.

AEﬁCTBMTeﬂbHOCTb NNLEH3UMN.

Yes — nuueH3nAa aencTentesbHa.
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No — nuueH3na HeaencTBUTeNbHA.
BHUMAHMUE!!!

Ona nonHoii paboTOCNOCO6HOCTM YCTPOMCTBA ITOT MNapameTp [A0JIKeH
NPUHMMaATb 3HaYeHue - Yes. Ecnm yctaHoBUAOCb 3HaYeHne No, 3TO 03HAYaEeT, YTo
JIMLEH3UA Ha MUCNONb30BaHWE YCTPOMCTBA 3aKOHUYMNAACb U ee Heobxoaumo
npuobpectu. Mo OKOHYAHUIO NLEH3UU YCTPOUCTBO paboTaeT HEKOPPEKTHO, a
MMEHHO, NpeKpaLlaeT nepeaasartb NoTtoku E1.

Slave CnMCcoK annapaTHbIX BEPCUN MCNOb3yeMbIX Slave-moaynen

3anyctutb npouecc obHoBNeHMA, ecan B Katanore /mnt/flash kKommytaTtopa
nmeeTca Gpana c NPOLLNBKONA.
NotReady - banna ana obHosneHna 8 /mnt/flash Her.

Ready - ectb dpaitn ana obHosneHua 8 /mnt/flash.

Update ,
Updating nn - wnpet npouecc O6GHOBAEHUS C WHAMKATOPOM Mporpecca B
NpoOLEHTax.
Complete - ob6HOBNEHMe 3aBepLIEHO, HEoOXOAMMO MNeperpysuTb YCTPOMCTBO
KomMaHaoM reset. [Nocne nepesarpysku yCTPOMCTBA, OHO ByaeT 3arpy*eHo C HOBbIM
nporpaMmmHbim obecneyeHunem.

Vendor MNpousBoauTeNb YCTPOMUCTBA.

3.2.4.8 MyHKT /System/SNMP/auth

B faHHOM NyHKTe MeHto Bbl moXKeTe yCTaHOBUTb MMeHa snmp community.

/System/SNMP/auth LPOS Advanced ESC+h - Help
[>..

| ReadCommunity public

| WriteCommunity public

Filter: <Press any letter key to start filtering items>

L0OG:03.08.16 15:54:43.524 : [SID=12] Control session started by admin from 192

ReadCommunity Wcnonb3yetca ans ayTeHTUOUKALUM NPU YTEHMM (MO ymondaHuio “public”);

WriteCommunity Vcnonb3yeTtcs ansa ayTeHTUdUKauum npu 3anmcu (no ymondyanuto “public”);

3.2.4.9 NMyHKT /System/SNMP/traps

B 4aHHOM NYHKTE MEHI0, MOXHO M3MEHATb HAaCTPOMKM OTNpPaBKK yeedomaeHnin (SNMP-trap'os)
C ycTpoiicTBa(areHTa) — meHeOKepy.

/System/SNMP/traps LPOS Advanced ESC+h - Help
[>..

| Sserverip 0.0.0.0

| Community public

| version v2c

Filter: <Press any letter key to start filtering items>
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L0OG:03.08.16 15:54:43.524 : [SID=12] Control session started by admin from 192

ServerlP Azpec cepBepa, Ha KOTOpPbI OTNPABAATb COOBLLEHMA.
Community 0O6wwas cTpoKa (Naposib) B COObLEHUN.

Bepcusa coobuieHuna (vi/v2c/3).
Version
Mo ymonyaHuto: v2c

3.2.4.10 NyHkT /System/SNMP/users/nonb3osatenb

B naHHOM NYHKTE MEHIO Bbl MOXKETE HACTPOUTb NAapPaMETPbI NO/Z1Ib30BATENA SNMP.

/System/SNMP/users/0 LPOS Advanced ESC+h - Help
[>.

| UserName

| Enabled No

| WRights

| AuthKey * ok kK Kk K

| PrivKey * ok kK Kk K

| MinSecLevel noAuthNoPriv

| Secret

Filter: <Press any letter key to start filtering items>

L0OG:03.08.16 15:54:43.524 : [SID=12] Control session started by admin from 192

UserName Mma nonb3osatensa (Makcumym 31 cumson).

Bk/toueHuns/oTkNoYEHME NOb30BaTeNS.
Enabled No - BbiK/IOYEH (MO YMONYaHUIO).

Yes - BKNOYEH.

MNpaBa Ha 3anuceb.
E1 - napameTpsbl E1;

Net - napameTtpbl Ethernet;

WRights
Mux - napameTpbl My/bTUNAEKCOPA-KOMMYTATOPA;
OS - napameTpbl ONepaLMoHHON CUCTEMDBI;
Mo ymon4aHMIO HY OAHO M3 3HAYEHWUI He YCTaHOB/IEHO.
AuthKe Maponb ana ayteHTUdMKaumm nonb3osatena. MuHnmym 8 3HakoB. [poTokon
y ayTeHTUdUKauum - MD5
PrivKey Kntou wudposaHuna. MuHumym 8 3HakoB. [MpoTokon KoHpuaeHuuanbHoctn — DES
. YpoBeHb 6e30MacHOCTH.
MinSeclevel P

noAuthNoPriv - naponv nepeaatoTca B OTKPbITOM BUAE, KOHPUAEHLMANBHOCTb AaHHbIX
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OTCYTCTBYET (MO YMONYAHUIO);
authNoPriv - ayteHTUGUKauma 6e3 KOHOMAEHUNANBHOCTY;

authPriv - ayTeHTUPMKaLMA U WNPPOBAHNE, MAKCUMA/bHbIA YPOBEHb 3aLLMLLEHHOCTH.
Secret 3awndpoBaHHan Noc/ie0BaTeIbHOCTb KAHOYEN.

3.2.4.11 NyHKT /System/SNMP/v1
B AdHHOM NYHKTE MEHIO Bbl mokeTe BKﬂI'OLiMTb/OTKIHO‘-IVITb NPOTOKO/ snMmp vl.

/System/SNMP/v1 LPOS Advanced ESC+h - Help
| ..
| >Enabled Yes

Filter: <Press any letter key to start filtering items>

L0G:03.08.16 15:54:43.524 : [SID=12] Control session started by admin from 192

BktoueHune/Bbikao4eHme snmp vi.
Enabled Yes - BK/oYeH (N0 yMOA4YaHUIO).

NoO - BbIK/IIOYEH.

3.2.4.12 NyHKT /System/SNMP/v2c
B JaHHOM NyHKTE MeHI0 Bbl MOXeTe BKIUNTL/OTKIIOUMTL MPOTOKO sSnmp V2c.

/System/SNMP/v2c LPOS Advanced ESC+h - Help
[>..
| Enabled No

Filter: <Press any letter key to start filtering items>

L0OG:03.08.16 15:54:43.524 : [SID=12] Control session started by admin from 192

BKatoyeHne/BbikAOYEHWE SnMp V2C.
Enabled Yes - BkntoueH,

No — BbIK/IOYEH (N0 YMOYaHMIO).

3.2.4.13 NyHKT /System/SNMP/v3

B faHHOM NyHKTe meHto Bbl moxeTe BK/'II-OHMTb/OTK}'HOLIVITb NPOTOKO/ snMmp v3.

/System/SNMP/v3 LPOS Advanced ESC+h - Help
[>..

| Enabled No

| EngineID 000OA7AEQ000000000000000

Filter: <Press any letter key to start filtering items>

L0OG:03.08.16 15:54:43.524 : [SID=12] Control session started by admin from 192

Enabled BKAtoueHne/BbIKAOYEHNE Snmp V3.
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Yes - BK/OYEH,

No — BbIK/tOYEH (N0 YMOIYaHMIO).

EnginedID YHuKanbHbIA MAEHTUDUKATOP YCTPOMCTBA.

3.2.4.14 NyHKT /System/SNMP/stat

MMYHKT MEHI0 AN1A OTParKeHMA CTaTUCTUMKMU paboTbl npoTokosa SNMP (cuetunkm us RFC 3414, 3418).

/System/SNMP/stat LPOS

[>..

| InPkts

| InBadversions
| InBadCommNames
| InBadCommUses
| InASNParseErrs
| SilentDrops
| ProxyDrops
| OutPkts

| InTooBigs

| InNoSuchNames
| InBadvalues

| InReadOnlys

| InGenErrs

| InTotalRegVars
| InTotalSetVars
| InGetRequests
| InGetNexts

| InsetRequests
F

Advanced ESC+h - Help
| InGetResponses 0
4672 | InTraps 0
0 | OutGetResponses 4672
0 | outTraps 0
0 | UnsuppSeclLevels 0
0 | NotInTimeWindows @
0 | UnknownUserNames @
0 | UnknownEngineIDs ©
4672 | WrongDigests 0
0 | DecryptionErrors @
0
0
0
0
4343
0
4672
0
0

ilter: <Press any letter key to start filtering items>

L0OG:03.08.16 15:54:43.524 :

[SID=12] Control session started by admin from 192

InPkts
InBadVersions

InBadCommNames

InBadCommUses

InASNParseErrs

SilentDrops

ProxyDrops

OutPkts

InTooBigs

000 «HCK KommyHuKaumm Cnbupu», 2017 r.

KonnyectBo NpUHATLIX NAKeToB
KonnyecTBo NpuHATLIX NAKETOB C HEMNOAAEPKNMBAEMOM Bepcue
KonnuecTBo NpMHATLIX NaKeToB C HeBepPHOM obLel cTpokoit (gns vl, v2c)

Ko/iMyecTBO NPUHATbIX MAKETOB C 3aNpPOCOM Ha AaHHble, He pa3peLleHHbIX A1s
YKa3aHHOM 06Len CTPOKM

Konuuyecteo ASN.1 nnum BER owwnboK npu gekoanmpoBaHUM NOTyYEHHbIX
coobueHni

Konnyectso OT6pOLueHHbIX NaKeToB C OTBETAMU HA 3anpocChbl No nNpunvnHe
npesbilleHNA MaKCMMAJ/IbHOTO pa3dmepa nosyymseLleroca oreeta C nyCcrbiMmn
CBA3aHHbIMU NepeMeHHbIMUA

KosimuectBo oT6POLLEHHbIX MAKETOB C OTBETaMM NO NPUUYMHE TaliM-ayTa Npu
nepegave coobuLeHUIA NPOKCU-areHTy

KonnyectBo nepefaHHbIX NAaKeToOB

KonnuecTBo NpMHATLIX NaKeTOB CO 3HaYeHMem "tooBig" (chuwkom 6onblioit) B

WWWw.nsc-com.com

109



Sprinter TX

InNoSuchNames

InBadValues

InReadOnlys

InGenErrs

InTotalReqVars

InTotalSetVars

InGetRequests

InGetNexts

InSetRequests

InGetResponses

InTraps

OutGetResponses

OutTraps

UnsuppSeclLevels

NotinTimeWindows

UnknownUserNames

UnknownEnginelDs

WrongDigests

DecryptionErrors
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none error-status

KonnyecTBo NpuHATLIX NAKETOB CO 3HayeHMem "noSuchName" (HeT Takoro
MMmeHwu) B noJie error-status

KonnyecTBo NpuHATLIX NAKeToB co 3HayeHMem "badValue" (nnoxoe 3HayeHue) B
nosne error-status

KonnyectBo NpmMHATLIX NAKETOB CO 3HavyeHueMm "readOnly" (TonbKo gns YteHus) B
nose error-status

KonnyecTBo NpuUHATLIX NAKeTOB CO 3HavyeHMeMm "genErr" B none error-status

KosnyectBo ycnelHo 3anpolleHHbix MIB-06beKTOB B pe3y/ibTaTe 3anpocos Get-
Request n Get-Next

Ko/im4yecTBo ycnewHo nsmeHeHHbIX 3HaueHuin MIB-o6beKToB B pe3sy/ibTaTte
3anpocos Set-Request

KonnuecTBo NpuHATLIX M 06paboTaHHbIX 3anpocoB Get-Request (3anpocos gns
nosay4yeHnAa 3Ha4yeHunA I'IEpEMeHHOﬁ NN CNNCKa I'IepEMeHHbIX)

KonunuyecTtBo npuHATLIX M 06paboTaHHbIX 3anpocos Get-Next (3anpocos ana
O6HaApPYKEHUA AOCTYMHbIX MEPEMEHHbIX U UX 3HaYEHNN)

KosimyecTBo NpuHATbLIX 1 06paboTaHHbIX 3anpocoB Set-Request (3anpockl Ha
N3MeHEeHWe NepeMeHHON WM CMUCKa NepeMEHHbIX)

KonmuectBo oTnpaBneHHbIx oTBeToB Get-Response (oTBeThl An1a GetRequest,
SetRequest, GetNextRequest, GetBulkRequest 1 InformRequest)

KosimyecTBo NpUHATLIX M 06paboTaHHbIX yBegomaeHui Trap (acMHXpOHHOe
yBEAOM/IEHME OT areHTa - MeHeaKepy)

KosiyecTBo OTNpaBAeHHbIX OTBETOB
KosimyecTBo oTnpaBAeHHbIX Trap-yBeAoMIeHNIA

Konnuectso oTHPOLLIEHHbIX 3aNPOCOB MO NPUYMHE HENOAAEPKMBAEMOTO YPOBHA
besonacHocTH

Konnyecteo oTHpOLLEHHbIX 3aNPOCOB MO NPUYMHE BbIXOAA 3a Npeaebl
BPEMEHHOro OKHa

Konunyectso OT6pOLIJ€HHbIX 3anpocos nNo npu4ynHe Hen3BeCTHOro MMeHu
nonb3oBaTeNA

KonnyectBo oT6pOLLIEHHbIX 3aNPOCOB NO NpUYMHe HenssecTHoro EnginelD

Konunyectso 0T6p0LIJeHHbIX 3anpocoB MO NpUYnNHE OTCYTCTBUA OXKNOaEMbIX
UYMCIOBbIX 3HAYEH U

KosimyecTBo oT6POLLEHHbIX 3aMPOCOB MO NPUYNHE HEBO3MOMKHOCTU
pacwndpoBKU
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3.2.4.15 NyHkT /System/syslog

B fl@aHHOM NYHKTe MeHto Bbl MOKeTe HacTpoMTb NapaMeTpbl NPoToKoAa syslog.

/System/syslog LPOS Advanced ESC+h - Help
[>..

| Enabled Yes

| serverIP 192.168.0.131

| Facility kernel

Filter: <Press any letter key to start filtering items>

LOG:03.08.16 15:54:43.524 : [SID=12] Control session started by admin from 192

BkatoueHne/BbIk0YEHME NPOTOKoAa syslog.
Enabled Yes - BKAtoueH,

No — BbIK/IOYEH (N0 YMONYaHMIO).

IP-agpec syslog-cepsepa.
ServerlP
0.0.0.0 - He 3a4aH (Mo ymonyaHuto).

Tun 3anpoca. MoxeT NpuHMMaTb 3HadYeHus: kernel (no ymonyanuio), user, mail,

Facility local0, locall, local2, local3, local4, local5, local6, local7.

3.2.4.16 NyHKT /System/telnet

B faHHOM NyHKTe MeHto Bbl MoXKeTe HacCTpouTb NapameTpbl NPOTOKO/1a telnet.

/System/telnet LPOS Advanced ESC+h - Help
[>.

| Enabled Yes

| Timeout 15

| MaxSessions 3

| ActiveSessions 1

| DefaultShell Menu

Filter: <Press any letter key to start filtering items>

L0OG:03.08.16 15:54:43.524 : [SID=12] Control session started by admin from 192

Bk/toueHune/BbiKAOYEHME NPOTOKoNa telnet.
Enabled Yes - BKAoYeH (N0 yMmo4aHuIo),

No - BbIKNtOYeH.

Bpems oXmnaaHMA B MMHYTaxX. ITO BpeMs, Yepes KoTopoe byaeT npov3BeaeH
Timeout pa3pbliB coegMHEHMA MO NpoTokoy telnet npu 6e3nencTBuUM Nosb3oBaTens.

Mo ymon4yaHuto - 15 muHym.

MaxSessions MakKcmanbHoe Konunyectso telnet-cecun.

000 «HCK KommyHuKaumm Cnbupu», 2017 r. WWW.Nsc-com.com
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ActiveSessions

DefaultShell

MoKeT npuHMMaTb 3HaveHna ot 1 go 10.

Mo ymonyanuio - 3.
MoKa3blBaeT KOAMYECTBO YCTaHOBAEHHbIX telnet-ceccunin.

060/104Ka yNpaBAEHNA YCTPOMCTBOM NO YMOYAHUIO.
Menu - meH!o (No YMONYaHMIo),

Consol - KomaHAHbIN peXnMm.

3.2.4.17 NyHKT /System/time

B paHHOM nyHKTE mMmeHO Bbl MoOXeTe HacTpouTb [AaTy, Bpema WU e napameTpbl
cnHXxpoHu3aumm ¢ NTP cepsepom.

NTP Ha Sprinter TX paboTaeT B pexxume Symmetric Active, NTP Version 3.

/System/time LPOS
|

| Time

| >Date

| TimeZone

| ServerName
| SyncPeriod
| AutoSync

| ForceSync
| NextSync

Advanced ESC+h - Help

17:10:06.872

03.08.16

7

pool.ntp.org

1

Disabled

sync time with NTP Server
24.7.2016

Filter: <Press any letter key to start filtering items>

Configuration saved to: /mnt/flash/system.cfg

Time

Date

TimeZone

ServerName

SyncPeriod

000 «HCK KommyHuKaumm Cnbupu», 2017 r. WWW.Nsc-com.com

YCTaHaBMBAET BPEMA Ha My/IbTUMNIEKCOPE-KOMMYTATOpE.

®opmat BBoga HH:MM:SS, roe HH —yacbl, MM — muHyTbI, SS — cekyHapl, BCe
yuncaa AByx3HaudHble. Yacbl ykasbiBatoTcA B AnanasoHe ot 0 go 24. YkasaHue
CeKyHZA He 06s3aTesbHo.

YcTaHaBAMBaET AaTy Ha My/IbTUMNIEKCOPE-KOMMYTATOpE.

®opmat BBoga DD.MM.YY B KauecTBe napameTpa, rae DD — aeHb, MM — mecay, YY
—rof, BCe Y1caa AByX3HauHble.

YcTaHaB/AIMBAET YaCcoBOM NOAC HAa MY/IbTUMNJ/IEKCOPE-KOMMYTATOpE.

Nms unu IP agpec cepsepa, C KOTOPbIM BYAET NPOUCXOAUTL aBTOMATUYECKan
CUHXPOHM3aLMA.

Mpu 3ag4aHMK UMeHU cepBepa, HeobxoanMMo yKasaTb DNS cepBep B HacTpOMKax
YCTPOICTBA.

AocTtynHo ¢ Bepcum MNO: LPOS 1.0.9.4SR38.

Mepuoa CUHXPOHMU3ALUKN B AHAX.

Mo ymonyaHuto - 7 OHeli.
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BkAtoyeHne/BbIK/OYEHME aBTOMATUYECKan CUHXPOHM3aLUA.
AutoSync Enabled - BbikNtOYEH (MO YyMONYAHUIO),

Disabled - BbikntoueH.

CMHXpOHM3aLI,MFI BpeEMEHU cenyac. Ana CUHXPOHU3aL N H606XO,D,MMO HaXaTb

ForceSync
«Enter» pna oTKpbITUA NapameTpa, 3aTem elle pas - 419 CUHXPOHU3aLMu.

NextSync Bpemsa cneagytoleit CUHXPOHU3aLUK

3.2.4.18 MyHKT /System/EthMirror

/System/EthMirror LPOS Advanced ESC+h - Help
[>..

| SrcIngress

| SrcEgress

| DstIngress No

| DstEgress No

Filter: <Press any letter key to start filtering items>

LOG:03.08.16 17:10:06.869 : [SID=12] Configuration saved by user admin

MopTbl, C KOTOPbIX OYAYT KONUPOBATLCS BCE BXOAALLME Ppermbl, U OTNPaBAATLCA B

Srcingress
9 Dstlngress nopr.
MopThbl, C KOTOPbIX BYAYT KONMPOBATLCA BCe UCXoasaLmMe Gpenmbl, U OTNPABAATLCA
SrcEgress pThI, pbix 6yAy p Adlimne Gp ; p
B DstEgress nopr.
Dstingress MopT, B KOTOPbIN BYAYT KONMPOBATbCA BXoAdALMe ppenmbl U3 Srcingress nopTos.
DstEgress MopT, B KOTOPbIN BYAYT KONMPOBATbCA BXoAdALMe ppermbl U3 SrcEgress nopTos.

3.2.4.19 NyHKT /System/HTTP

/System/HTTP LPOS Advanced ESC+h - Help
[>..

| status Working

| Enabled Yes

| Port 80

Filter: <Press any letter key to start filtering items>

L0OG:03.08.16 17:10:06.869 : [SID=12] Configuration saved by user admin

Status Tekyuwiee coctoaHne HTTP cepsepa.

BKAtoYeHMe U OTKIOYEHME cepBepa
Enabled Yes — BkAtoYEH (MO YMONYAHMIO).

No - BblKNto4YeH
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Port TCP nopt ana HTTP cepsepa.

O6wmin kntoy (Shared Key), ana npoBepKkn NoANMHHOCTU coeanHeHnit NMS.

NMSKey
AoctynHo ¢ Bepcum NO: LPOS 1.0.9.4SR38.

3.2.4.20 MNyHKT /System/AUX

B [aHHOM TNyHKTE MEHI0, HacTpauBaloTca MapameTpbl nopta AUX, ans  ynpasneHun
NOAKNIOYEHHBIMU K HEeMy YCTPOWCTBamMM. ITOT MYHKT MPUCYTCTBYET HE Ha BCEX annapaTHbIX Bepcusx
MY/IbTUMNEKCOPOB-KOMMYTAaTOPOB.

HasHayeHue BbiBoAOB pa3bema DB-9 untepdeiica RS-232

AUX PORT TxD 2
RS-232
RxD 3
PucyHok 3.2 GND >
/System/AUX LPOS Advanced ESC+h - Help
[>..
| TCPPOrt 4000
| BaudRate 115200
| Parity None
| Log Disabled
Filter: <Press any letter key to start filtering items>
Auto Refresh: disabled

TCPPort Homep TCP-nopTa noaKAto4eHUA.
BaudRate ButoBaa ckopocTb paboTbl nopTa.

KOHTpOANb YeTHOCTH.

None - HeT KOHTPOIA (N0 YMONYaHUIO);

Parity

Odd — BKNtOYEHME KOHTPOIA Ha HEYETHOCTb;

Even - BKNtOYEHME KOHTPO/IA Ha YETHOCTb;

BkatoueHne/oTKAOUEeHWE 3anuck B dhai KypHana npu NOAKAOYEHUMN.
Log Disabled - oTknto4eHO (N0 YMONYaHUIO);

Enabled - BkntoueHo.

3.2.4.21 NyHKT /System/SSH
B faHHOM NyHKTe MeHI0 Bbl mOXKeTe HaCTpOUTb NapameTpbl NPoTokona SSHv2.

JoctynHo ¢ Bepcuun MNO: LPOS 1.0.9.4SR36.
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/System/SSH LPOS Advanced ESC+h - Help
[>.

| Enabled Yes

| Timeout 15

| MaxSessions 5

| ActiveSessions 0

| TCPPort 22

Filter: <Press any letter key to start filtering items>

L0OG:91.12.16 ©9:57:32.186 : [SID=2] Control session started by admin from 192.

BKkntoyeHne/BbikAOYEHME NPOTOKONa SSH.
Enabled Yes - BKAoYeH (No ymonyaHuio),

No - BbIKNOYEH.

Bpemsa oXKnpaHus B MMHyTax. TO BPeMS, Yepes KoTopoe byaeT nponsseaeH
Timeout pa3pblB COEAMHEHMA MO NPOTOKOAY SSH npu 6e34eNcTBUN NONb30OBaTENS.

Mo ymonyaHuto - 15 muHym.

MakcmanbHoe Konnyectso telnet-cecui.
MaxSessions MokeT npuHMmaTb 3HaveHua ot 1 go 10.

Mo ymonyanuio - 3.
ActiveSessions lMoKa3biBaeT KOAMYECTBO YCTAaHOBNEHHbIX telnet-ceccuii.

Homep TCP-nopTa nogKato4eHms.
TCPPort
Mo ymonyanutio - 22.

3.2.4.22 NyHKT /System/HTTPS

HacTpoiku ynpasneHus seb-cepsepom yepes 6e3onacHoe coeanHeHue.

/System/HTTP LPOS Advanced ESC+h - Help
[>..

| status Working

| Enabled Yes

| Port 443

Filter: <Press any letter key to start filtering items>

L0OG:03.08.16 17:10:06.869 : [SID=12] Configuration saved by user admin

Status Tekyuwiee coctoaHne HTTP cepsepa.

BK/Il0YEHME N OTKAIOYEHWE CepBepa
Enabled Yes — BkAtoUeH (Mo ymonyaHuio).

NoO - BbIK/IHOYEH

000 «HCK KommyHuKaumm Cnbupu», 2017 r. WWW.Nsc-com.com

115



Sprinter TX P326.30.11-006-62880827-2016

TCP nopt ana HTTP cepsepa.
Port
3Ha4yeHMe No yMmonyaHuio - 443,

O6wmin kntoy (Shared Key), ana npoBepKkn NOANIMHHOCTU coeanHeHnit NMS.
NMSKey
AoctynHo ¢ sepcum MNO: LPOS 1.0.9.4SR39.

3.2.5 TMyHKT/IP

[aHHbIV NYHKT MEHIO NO3BOJIAET HAaCTPOUTb NpoTokon IGMP, HacTpouTs IP-agpec, MacKy U1 W3
Mo YMOYaHMIO, CMUCOK SOBEPEHHDBIX Y3108, MPOCMOTPETb CTaTUCTUKY OLIMOOK.

/IP LPOS Advanced ESC+h - Help
[>..

| current-config

| hosts

| IGMP

| stat

| stored-config

Filter: <Press any letter key to start filtering items>

LOG:03.08.16 17:10:06.869 : [SID=12] Configuration saved by user admin

3.2.5.1 NyHKT /IP/IGMP/config

B 4aHHOM NyHKTE MEHI0 Bbl MOYKETe HaCTPOUTb paboTy npoTokosa IGMP.

/IP/IGMP/config LPOS Advanced ESC+h - Help
[>.. | MemberTime 255
| Mode Disabled

| Ports

| FastLeave

| Priority VI4

| DebugLevel 0

| --MVR--

| MVRV1an 0

| MVRUpstream

| MVRDownstream

| --Querier--

| startupQI 30

| startupQC 2

| Robustness 2

| QTimeout 255

| QRespTime 10

| QInterval 125

| LastQRI 1

| LastQC 2

Filter: <Press any letter key to start filtering items>

L0OG:03.08.16 17:10:06.869 : [SID=12] Configuration saved by user admin

Mode Pexknm paboTbl NpoToKoNa.
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Ports

FastLeave

Priority

DebuglLevel

MVRVian

MVRDownstream

MVRUpstream

StartupQl
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Disabled - 3anpewaet IGMP snooping (no ymonyanuto);

Snooping - pa3spelwaet IGMP snooping. B atom perxkume IGMP-3anpocbl byayT
yXoauTb B nosnb3oBatenbckom VLAN'e

MVR - pexxnm, Npu KOTOPOM MOXKHO ycTaHasameaTb VLAN ID 802.1p 414 nOTOKOB
multicast. B atom pexume B IGMP-3anpocax VLAN 6yaeT noameHATbCA Ha
MVRVlan.

CnMcok NopToB, Ha KOTOPbIX BKAKOYEH NpoToKoa IGMP.
CnucK NopTOoB, A/18 KOTOPbIX HY*KHO UCMob30BaTh fast leave pexxkum.

MpuopuTeT, c KoTopbiM MAC agpeca byayT 4ob6aBneHbl B TabaULy KOMMyTaLUK.

Moa npuoputeT Bblaenaetrca 3-x 6utosoe none PCP (Priority code point) B
3aronoske IEEE 802.1q.

BKO - Background (cambliii HU3KUKI NpUOPUTET).

BE1 - Best Effort.

EE2 - Excellent Effort.

CA3 -Critical Applications.

VI4 - Video, <100ms lantecy and jitter.

VOS5 - Voice, <10ms lantecy and jitter.

IC6 - Internetwork Control.

NC7 - Network Control (camblit BbICOKWIA NPUOPUTET).

Mo ymon4yanuto: Vi4.

YpoBeHb Konnyectsa BbiBoga debug-coobuieHnit B syslog.

MoxeT npMHMMaTh 3HadeHuA oT 0 Ao 5. Yem 6onblue ypoBeHb, Tem 6oblue
debug-coobuieHunin BbiIBOAMTCS.

Mo ymonyaHuto 0.

YcraHasnmsaet VLAN ID 802.1q gns notokoB multicast (MVR perkunm), meTKa
3a4aeTcA KaK gecatmyHoe vuncao ot 0 go 4095.

0 — oTCyTCTBME METKM.

Mo ymonyaHuto 0.

CnuncoK Noib30oBaTeIbCKUX NOopPTOB, KOTOPblIe A40/1XKHbl OTAaBaTb MY/1IbTUKACT-
BellaHne KOHe4YHOMY NoJ/1b30BaTeNI0;

Cnucok nopToB, NPUHUMAOLWNX MY/IbTUKACT-BELLAHNE OT CepBepa (MCTO‘-IHVIKVI),'

MHTepBan, Yepes KOTopbI byaeT oTnpasaeH nepsbiv igmp 3anpoc. Mo ymon4aHuo
3TOT MHTEPBAJ KOPOYE, YeM UHTEPBAJT MEKIY OTMNPABKOM igmp 3anpocoB, YTo
NMO3BO/IAET YCTAHOBUTb COCTOSIHME TPYNMbl KAK MOXKHO bbicTpee.

[durana3oH npuHMMaembIx 3Ha4eHu ot 1 go 255 cekyHa,

Mo ymon4yaHuto 3HavyeHne 30 cekyHA,.
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KonunyectBo igmp 3anpocoB oTnpaB/eHHbIX Npu 3anycke. OTNpaBAAOTCA OHU
yepes UHTepBan 3anycka (StartupQl).

StartupQC o
AnanasoH npuHnumaembix 3Ha4YeHun ot 1 o 10 3anpocos.
Mo ymonyaHuto 2 3anpoca.
KonnyecTBo NOBTOPHOW OTNPABKM NAKETOB, B C/ly4ae UX NOTEPU B CETU.
Robustness [dunana3oH 3HayeHu ot 1 go 7 pas.
Mo ymonyaHuto 2 pasa.
KonunuyectBo cekyHA, KOTOpPOE TeKyLlee YCTPOMCTBO AOIXKHO XAaTb MOCAE TOro, KaK
npeablayLwunii onpalmsatowmii (querier) npekpaTua onpaLlnBaTh, Npexae Yem
. CTaTb OMpPALINBALOLLMM.
QTimeout P 4
[unana3oH 3Ha4YeHnn ot 1 go 255 cekyHA.
Mo ymonyaHuto 255 cekyHa.
Bpema oTKAMKa Ha igmp 3anpoc. 3HayeHne A0KHO ObITb MeHbLUE, YeM MHTEPBAN
MeXAy 3anpocamu.
QRespTime o
P AnanasoH 3HayeHun oT 1 o 25 cekyHA.
Mo ymonyaHutio 10 cekyHA.
YacToTa oTnpaBKK igmp 3anpocos. Yem 6oblie 3HAYEHME, TEM perke byayT
OTMNPaBAATbLCA 3aNpPOChl.
Qinterval .
AnanasoH 3HayeHun oT 1 ao 255 cekyHA,.
Mo ymonyaHuto 125 cekyHA.
NHTepBan, Yepes KOTOPbIM OTNPABAATb OTBET HA igMpP 3anpoc Noc/sie Noy4eHUs
XOCTOM COObLLEHUNSA BbIXOAA OT NOC/eAHEr0 akTMBHOMO XOCTa Ha ceTu. Ecam
HUKAKNX COOBLLLEHNI He NONYYEHO B TeYEHME MHTEPBAsa, TO Fpynna yaanaercs. Bol
LastQRI MOKeTe NCMO0b30BaTb AAaHHOE 3HAYEHME, YTO HAaCTPOUTb, KaK BbicTpo byaeT
npekpaLeHnsa nepegaya no ceTu.
[unana3oH 3HayeHun ot 1 fo 25 cekyHa,.
Mo ymonyaHutio 1 cekyHaa.
Konmyectso igmp 3anpocos, OTNPaBAAEeMbIX C UHTEPBA/IOM OTBETA HA 3anNpoc
nocneaHero yneHa (LastQRI), B oTBET Ha cO0bLEHUA BbIXOAa OT NOC/AeAHEro
M3BECTHOrO aKTMBHOIO XOCTA B CETH.
LastQC
[unana3oH 3Ha4eHu ot 1 go 5 3anpocos.
Mo ymonyaHuto 2 3anpoca.
NHTepBan BpeMeHU, KOTOPbIN AOKEH NPOUTH, NPeXAe YeM igmp poyTep peLuuT,
YTO HET HX OAHOTO YNEHa B rPynmne UaM UCTOYHMKA He CyLLeCTBYEeT B CETU.
MemberTime

[dunana3oH 3HayeHn oT 1 go 255 cekyHA.

Mo ymonyaHuto 255 cekyHa.

3.2.5.2 NyHkKT /IP/IGMP/VLAN
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HacTtpoikn IGMP-TpadmKa B pasHbix VLAN-ax.
Cnucok VLAN-0oB B 3TOM MEHI0 3anOJIHAETCA aBTOMAaTU4YecKMu, npu obHapy»eHum Querier-a (MCTOYHMKa
multicast-tpaduka).
/IP/IGMP/VLAN LPOS Advanced ESC+h - Help
[>.. Elected Port
| 100 0.0.0.0

Filter: <Press any letter key to start filtering items>

Auto Refresh: disabled

HacTpoiKkn mapLipyTM3aTopa, KOTOPbI OTBeYaeT 3a oTnpaBKy multicast TpaduKa B cermeHT (Querier-a)

/IP/IGMP/VLAN/100 LPOS Advanced ESC+h - Help
[>.

| Myversion V2

| Querier Disabled

| Elected 0.0.0.0

| ElectedPort

| ElectedTTL 0

| Querierversion V2

Filter: <Press any letter key to start filtering items>

LOG:03.08.16 17:10:06.869 : [SID=12] Configuration saved by user admin

MyVersion Bepcua IGMP gna otnpasKku 3anpocos

BktoueHne/oTkaoueHne otnpasku IGMP General Query.
Querier Disabled — BkntoyeH (No ymonyaHuio)

Enabled — Bbiknto4yeH

Elected BbibpaHHbIli IGMP Querier.

ElectedPort MopT, Ha KoTopoMm BbibpaH Querier

ElectedTTL OcTaToTK BpeMeHM XK13HKU o nepesbibopos Querier'a
QuerierVersion Bepcua BbibpaHHoOro Querier'a

3.2.5.3 NMyHKT /IP/current-config

[aHHbIA NYHKT no3BonAeT HacTpouTb IP agpec, macky, W03 no ymonyanuto, metky VLAN ID u
ee MNpuvopuTeT, a TaKXKe napameTpbl CNUCKa [0BEPEeHHbIX Y3/10B «Ha neTy». Ho nocne nepesarpysku
yCTpoicTBO ByAeT 3arpyeHo ¢ napameTpamm us nyHkra “3.2.5.6 /IP/stored-config”.

/IP/current-config LPOS Advanced ESC+h - Help
[>.

| NetworkAddr 192.168.0.24

| NetworkMask 255.255.255.0

| DefaultGateway 0.0.0.0

| DefaultvlanID 0

|

DefaultVlanPri 0
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PhysicalAddr
SecondaryMAC
TrustAll
TrustLocal
TrustUnkVlan
DNS1

P326.30.11-006-62880827-2016

54:A5:4B:7C:19:17
54:A5:4B:7C:19:18
Yes

Yes

Yes

192.168.0.1

Filter: <Press any letter key to start filtering items>

Auto Refresh: disabled

NetworkAddr
NetworkMask

DefaultGateway

DefaultVianID

DefaultVianPri

PhysicalAddr

SecondaryMAC

TrustAll

TrustLocal

TrustUnkVian

000 «HCK KommyHuKaumm Cnbupu», 2017 r. WWW.Nsc-com.com

YctaHaBamBaeT IP agpec ycTpoiicTaa.
YcTaHaBAMBaeT MacKy NoaceTu.
YcraHasamBaer IP agpec wato3a.

Metka VLAN ID 802.1p ana ynpaBneHus, 3a8a€TcA Kak gecatnyHoe yncao ot 0 go
4095. 0 - oTcyTCcTBME METKMW. 3HadYeHue no ymonyauuio: 0.

but npnoputeta VLAN ID 802.1p Ana ynpasaeHua, NpUOpUTET 3a43ETCA KaK
aecatnyHoe ymcno ot 0 og 7. 3HayeHue no ymonyanuto: 0.

MAC-agpec ycTponcTsa.

Bropoit MAC-agpec yctpoinctea. MoXKHO MCNONb30BaTL 4/1 OPraHU3aumn
pe3epBUpPoOBaHMA C N3ObITOYHOCTbIO (1+1)

AoctynHo c Bepcum NO: LPOS 1.0.9.4SR39.

BKAtoYeHne/OTKA0UYEHNE CMCKA AOBEPEHHDIX Y3/10B, KOTOPbIA MOXHO 3a4aTb B
nyHkre ip/hosts.

Yes - nosepatb Bcem. MNpn 3TOM 3HaYEHMM AOCTYN MMEIOT BCE HE 3aBUCUMO OT CMMCKA
[AOBEPEHHbIX Y3108 (N0 YMOAYaHUIO).

No - paspelaeT 4OCTyn K YCTPOMCTBY TO/IbKO Y3/1amM HaxoA4AWMMCA B CNINCKe
[OBEPEHHbIX y3/10B. TaKXKe Npu 3TOM 3HaYeHUN yuuTbiBaeTca napameTp Trustlocal.

BDoctynHo c Bepcun NO: LPOS 1.0.9.4SR3.

BK/toYeHMe/OTKNOYEHWE AOBEPEHHbIX Y3/10B U3 IOKA/IbHOM CEeTH.

YuuTbiBaetca, Korga napametp TrustAll umeeT 3HaueHue No.

Yes - noBepeHHbIMU ByayT SIOKa/bHbIE Y3/1bl U U3 CMKUCKa hosts (Mo ymonyaHuio).

No - poBepeHHbIMM ByayT TONbKO y3/bl M3 CAKCKa hosts.

AoctynHo c Bepcum MNO: LPOS 1.0.9.4SR3.

BkatoueHune/oTkaoueHne 06paboTkm pperimos B Tex VLAN'ax, KOTopble He 3a4aHbl B
Tabauue VLAN.

Yes - poBepeHHbIMW 6yayT y31bl U3 HensBecTHoro VLAN (no ymonyaHuio).

No - poBepeHHbIMM ByayT TONBbKO y3/bl U3 n3BecTHbIX VLAN

AoctynHo ¢ Bepcum MNO: LPOS 1.0.9.4SR21.
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Mpepgnountaembin DNS-cepsep

AoctynHo c Bepcum NO: LPOS 1.0.9.4SR36.

DNS1

3.2.5.4 NMyHKT /IP/hosts

B gaHHOM nyHKTe Bbl MOKeTe penakTMpoBaTb CMUCOK [A0BEpPeHHbIX y310B. C 3TUX y3/10B
paspelweH A0CTyn K ycTpouctsy. ANA BKAOYEHUA/OTKAOYEHUA HeobxoaMMOo HacTpamBaTb MapameTpbl
TrustAll n TrustLocal, KoTopble HaxoaAaTca B nyHkTax “3.2.5.3 /IP/current-config” w “3.2.5.6 /IP/stored-
config”.

/IP/hosts LPOS Advanced ESC+h - Help

|>.. Network Mask | 19 o0.0.0.0 255.255.255.255
| 1 192.168.0.133  255.255.255.0 | 20 0.0.0.0 255.255.255.255
| 2 0.0.0.0 255.255.255.255 | 21 ©0.0.0.0 255.255.255.255
| 3 o.0.0.0 255.255.255.255 | 22 0.0.0.0 255.255.255.255
| 4 o.0.0.0 255.255.255.255 | 23 0.0.0.0 255.255.255.255
| 5 0.0.0.0 255.255.255.255 | 24 ©0.0.0.0 255.255.255.255
| 6 0.0.0.0 255.255.255.255 | 25 ©.0.0.0 255.255.255.255
| 7 o.0.0.0 255.255.255.255 | 26 ©0.0.0.0 255.255.255.255
| 8 0.0.0.0 255.255.255.255 | 27 ©.0.0.0 255.255.255.255
| 9 0.0.0.0 255.255.255.255 | 28 ©0.0.0.0 255.255.255.255
| 10 0.0.0.0 255.255.255.255 | 29 0.0.0.9 255.255.255.255
| 11 o0.0.0.0 255.255.255.255 | 30 ©0.0.0.9 255.255.255.255
| 12 0.0.0.0 255.255.255.255 | 31 ©0.0.0.0 255.255.255.255
| 13 0.0.0.0 255.255.255.255 | 32 0.0.0.9 255.255.255.255
| 14 0.0.0.0 255.255.255.255

| 15 0.0.0.0 255.255.255.255

| 16 0.0.0.0 255.255.255.255

| 17 e0.0.0.0 255.255.255.255

| 18 0.0.0.0 255.255.255.255

F

ilter: <Press any letter key to start filtering items>

L0OG:03.08.16 17:10:06.869 : [SID=12] Configuration saved by user admin

Y106bl1 L,06aBUTL HOBbLIN Y3€/1 B CNUCOK, BbibepeTe cTpoky ¢ 0.0.0.0 n Haxxkmute «Enter».

/IP/hosts/1 LPOS Advanced ESC+h - Help
[>..

| Network 192.168.0.133

| Mask 255.255.255.0

Filter: <Press any letter key to start filtering items>

L0G:03.08.16 17:27:06.697 : [SID=12] /IP/hosts/1/Mask changed to 255.255.255.0

Network Agpec ceTu.

Mask Macky nogceTu.

BHUMAHMUE! MameHeHue criucka adpecos 0osepeHHbIx Y3708 Yepe3 telnet-ceccuto moxicem npusecmu K eé
paspsigy 6e3 803MOXHOCMU 80CCMAHOB/AEHUA COEOUHEHUA C 3MO20 Y374, ecqu OH UCK/AYeH U3 4ucaa
008epPeHHbIX.

3.2.5.5 MyHKT /IP/stat

000 «HCK KommyHuKaumm Cnbupu», 2017 r. WWW.Nsc-com.com
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B [AaHHOM NyHKTe MeHI0 oTobpakaeTcs cTaTUCTMKa. [nAa cbpoca CTaTUCTUKM UCMOAb3yiTe
coyeTaHue Knasuw “ESC+R”.

/IP/stat LPOS

[>..

| recv
| drop

| sent

| vhlerr

| lenerr

| fragerr

| chkerr

| trustfail
| protoerr
| send_im

| defer
|

|

|

|

|

|

|

F

defer_send

defer_error
defer_no_pkt
defer_no_mem

no_route
arp_income

arp_small_err

Advanced ESC+h - Help
| arp_req 320
16348 | arp_repl 2079
1 | arp_req_rev 0
298416 | arp_repl_rev 0
0 | arp_upd 0
0 | arp_add 0
0 | arp_miss 139
0
0
4673
296328
0
0
0
0
0
0
2624
0

ilter: <Press any letter key to start filtering items>

L0G:03.08.16 17:27:57.561 :

[SID=12] /IP/hosts/1/Mask changed to 255.255.255.2

recv
drop
sent
vhlerr

lenerr

fragerr

chkerr

trustfail

protoerr

send_im
defer
defer_send

defer_error

KonunuyectBo npuHaTbIx IP-naketoB. TDMoP ¢pelimbl He yunTbIBAOTCA.
KonunyectBo oTbpoLleHHbIx IP-nakeTos.

KonunyectBo oTnpasneHHbIX IP-nakeTos.

KonnuecTtso owmnbok Bepcun npoTokoa IP (Konnyectso naketos He IPv4).
Konnuectso owmnboK, cBA3aHHbIX C AnHON IP-nakeTa.

KoimuectBo NpUHATLIX pparMeHTUPOBaHHbIX GpernMoB (dparmeHTaumsa He
noaaep:kunsaetca).

KonunyectBo IP-nakeToB ¢ HENPaBW/IbHOM KOHTPO/IbHOM CYMMOMN.
KonnyectBo He goseputenbHbIx IP-nakeTos.

Ko/iMyecTBO NPUHATLIX MAaKETOB C HEMOAAEPKMBAEMbIM TUMOM MPOTOKO/1a BEPXHETO
ypoBHs (He TCP, He UDP, ...).

KonnyectBo nakeTos, OnpaBAeHHbIX Cpasy.
Konn4yectBo NnakeToB, OTNPAaB/IEHHbIX B O4epeab OXNAAHMA MAC—ap,peca.
KonnyecTBo NnakeTos, OTNPaB/IEHHbIX U3 oYepeaun OXMAAHUA MAC-a,a,peca.

Konunyectso nakeTtos, A4na Kotopbix MAC-agpec He yAanocb NOayyYnTb.
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defer_no_pkt

defer_no_mem

no_route
arp_income
arp_small_err
arp_req
arp_repl
arp_req_rev
arp_repl_rev
arp_upd
arp_add

arp_miss

P326.30.11-006-62880827-2016

Konunyectso I'lepenOIIHEHVIf/‘I oyepean oxnagaHuaA OT/IO}KEHHOM OoTnpaBKW.

HepoctatoyHo NnamaTtu ana XpPaHeHuA.

KosnyecTBo NakeToB C HEM3BECTHbLIM MapLpyTom.

Konunyectso noctynmewmx ARP-3anpocos.

KonunyectBo canwkom maneHbKkux ARP.

Konunyectso otnpasneHHbix ARP-3anpocos.

Konunyectso nonyyeHHbix ARP-oTBETOB.

Konunyectso otnpaBneHHbIXx RARP-oTBETOB.

Konunyectso nonyyeHHbIx RARP-3anpocos.
KonnuyectBo ob6HOBAEHMI TabaunLbl ARP.

Konunuyectso 3anucei B Tabanue ARP.

KonunyectBo ownboK nomcka 3anucu B Tabanue ARP

3.2.5.6 NMyHKT /IP/stored-config

[JaHHbIV NYHKT No3BonsieT HacTpouTb IP agpec, macky, W3 no ymondanuto, metky VLAN ID u

ee NPUOpPUTET, a TaKKe MapameTpbl CMMCKa AOBEPEHHbIX Y3/10B, C KOTOPbIMM OHO ByaeT 3arpyKatbea. Jns
COXpPaHEHUsA MUCMOJIb3ylTe codeTaHme Knasuw “ESC+S”.

/IP/stored-config LPOS

Filter: <Press any letter key to start filtering items>

L0OG:03.08.16 17:27:57.561 :

NetworkAddr
NetworkMask

DefaultGateway
DefaultVlanID
DefaultVlanPri

PhysicalAddr
SecondaryMAC
TrustAll
TrustlLocal
TrustUnkVlan
DNS1

192.168.0.24
255.255.255.0
0.0.0.0

(%]

0
54:A5:4B:7C:19:17
54:A5:4B:7C:19:18
Yes

Yes

Yes

192.168.0.1

Advanced

ESC+h - Help

[SID=12] /IP/hosts/1/Mask changed to 255.255.255.2

NetworkAddr

NetworkMask

YctaHaBamBaeT IP agpec ycTponcTsa.

YcTaHaBiMBaeT Macky noaceTu.

DefaultGateway YctaHasnusaeT IP agpec wnto3a.
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DefaultVianID

DefaultVianPri

PhysicalAddr

SecondaryMAC

TrustAll

TrustLocal

TrustUnkVian

DNS1

Metka VLAN ID 802.1p ana ynpaBneHua, 3a4a€Tca Kak gecatnyHoe yncao ot 0 go
4095. 0 - oTcyTCTBME METKMW. 3HauYeHme no ymonyanmio: 0.

but npnoputeta VLAN ID 802.1p Ana ynpaBaeHua, NpUOPUTET 3a[43ETCA KaK
pecatnyHoe yncno ot 0 oa 7. 3HavyeHue no ymondaHuto: 0.

MAC-agpec ycTpoincTsa.

BTopon MAC-agpec ycTpolicTBa. Mo¥HO MCNO/1b30BaTh A1 OpraHM3aumnm
pesepBUpPoOBaHUA C N36bITOYHOCTbIO (1+1)

DoctynHo ¢ Bepcum MNMO: LPOS 1.0.9.4SR39.

BK/toueHne/oTKIoYeHNE CNMCKa A0BEPEHHbIX Y3/10B, KOTOPbIA MOXHO 3a4aTb B
nyHkre /IP/hosts.

Yes - nosepatb Bcem. Mpn 3TOM 3HaYEHUM AOCTYN MMEIOT BCE HE 3aBUCUMO OT CNUCKaA
[0BEPEHHbIX Y3108 (M0 YMOAYaHUIO).

No - paspeluaeT 4OCTyn K YCTPOWCTBY TO/IbKO Y3/1aM HaxoAALWMMCA B CMINUCKE
[0BEPEHHbIX Y3/108. TakyKe Npu 3TOM 3Ha4YeHUK yuntbisaetca napametp TrustLocal.

AoctynHo c Bepcuun NO: LPOS 1.0.9.4SR3.

BK/toueHne/oTKNI0YEHNE AOBEPEHHbIX Y3/10B U3 IOKa/IbHOM CeTu.

YuutbiBaertcs, Korga napametp TrustAll umeet 3HaveHne No.

Yes - poBepeHHbIMW BYAYT NOKaNbHbIE Y3/bl U U3 ciMcKa hosts (Mo ymondaHuio).
No - foBepeHHbIMKU ByAyT TONBbKO Y3/bl U3 CMCKA hosts.

AoctynHo c Bepcum NO: LPOS 1.0.9.4SR3.

BKatoueHne/oTkNtoueHUe 06paboTku dppeiimos B Tex VLAN'ax KoTopble He 3a4aHbl B
Tabauue VLAN.

Yes - posepeHHbIMK 6yayT y3nbl M3 HenssecTHoro VLAN (no ymonyaHuio).

No - poBepeHHbIMK ByayT TONBKO y3/bl U3 U3BecTHbIX VLAN

ADoctynHo ¢ Bepcum NO: LPOS 1.0.9.4SR21.

Mpepgnountaembin DNS-cepsep

AoctynHo c Bepcumn MNO: LPOS 1.0.9.4SR36.

3.2.6 NyHKT /VLAN

Ona cospaHna VLAN HaxmuTe coveTaHue Knasuw «ESC+C» u seeaute VLANID unmn ananasoH
VLANID yepes Tupe, nocne HaxkmuTe «Enter». MNocne gobasneHuna tabamua otobpaxkaer cnucok VLAN'oB.
Mx napameTpbl onucaHbl B cneaytowem nyHkre “3.2.6.1 /VLAN/VLANID" .

/VLAN LPOS
[>..

| 1

| 10

| 32

| 40-45

Advanced ESC+h - Help
Name
default
Control
FOR-E1
VLAN-FILIAL-4x
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Filter: <Press any letter key to start filtering items>

L0G:03.08.16 17:31:50.351 : [SID=12] /VLAN/10/Name changed to Control

P326.30.11-006-62880827-2016

3.2.6.1 MyHKT /VLAN/VLANID

[aHHbIV NYHKT NO3BOASAET KOHPUIYypMpOoBaTb BbIOpPaHHbIA VLAN.

/VLAN/10 LPOS ESC+h - Help
[>.

| viD 10

| Name ule

| IPAddr 192.168.0.142
| Netmask 255.255.255.0
| Gateway 192.168.0.1

| Cpu Management

| Priority BK®@

| Prioverride Disabled

| Remove Remove

| Dependance 0,1,IP

| Auto System

| DHCPClient Enabled

| DNs1 192.168.0.1

| MACID Primary

Filter: <Press any letter key to start filtering items>

Auto Refresh:

disabled

VID NaeHTnomkatop VLAN ID.
Name CMmBO/IbHOE onuncaHue BblibpaHHoro VLAN.
IPv4 appec ycTpouncTea.
IPAddr
0.0.0.0 - u1cnonb30BaTb HACTPOMKM MO YMOTHAHWUIO
NetMask Macka noacetu.
Gateway L ntos.
Pexxum gocrtyna K ynpasnieHumio.
NotMember - 6e3 poctyna K ynpasneHuto. VLAN He o6pabaTtbiBaeTca NpoL,eccopom.
Pexxnm gna nonb3oBaTenbcKoro Tpadmka
Cpu
Member - paboTatoT TONIbKO Te NPOTOKO/Ibl, KOTOPbIE HE NO3BOAAOT YNPABAATb
yctpoicteom (ICMP, TDMoP).
Management - paboTatoT Bce NPOTOKO/Ibl, OCTYNHO YNpaBAeHNE YCTPONCTBOM.
MpuoputeT Npu TerMpoBaHuu o¢perimoB meTkoit VLAN (802.1q) B COOTBETCTBMM CO
cTaHgapTom 802.1p. Mog npuopuTeT BbigenseTca 3-x 6utosoe none PCP (Priority code
Priority point) B 3arosioBke IEEE 802.1q.
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CA3 -Critical Applications.

VI4 - Video, <100ms lantecy and jitter.

VOS5 - Voice, <10ms lantecy and jitter.

IC6 - Internetwork Control.

NC7 - Network Control (cambli BbICOKWIA NPUOPUTET).

Mo ymonuaHuto: BKO (camelii HU3Kuli npuopumem).

MpuHyauTenbHoe 06HOBAEHME NPUOPUTETA, CMOTPUTE CBA3AHHbIE HACTPOMKK B “3.2.3.9
/Eth/nopm/QoS”

Pri .
O Disabled - BbikntoueH (Mo ymonyaHuio).
Enabled - BkntoyeH.
Remove Ypanntb VLAN.
e CI‘IVIC.OK 3aBMcMMmocTel (onpeaenserca Bcgmm HacTpolikamu, Hanpumep, /IP/current-
config/DefaultVlanID, /TDMoP/nopt/config/VLANID).
Pexxnm ncnonbsosaHma VLAN.
Enabled — po6asutb VLAN Ha Bce NnopTbl.
Auto
System — po6asutb VLAN Ha nopT, ec/im ecTb 3aBUCMMOCTM.
Disabled — He po6aBnaTb VLAN Ha nopTbl aBTOMATUYECKN.
ABTOMaTUYeCKaA ycTaHoBKa IP-agpeca ¢ nomowbio DHCP
Disabled - BbikntoueH (No ymonyaHuio).
DHCPClient Enabled - BknioyeH.
Mpwn BkntoveHHOM DHCP-knneHTe B Management VLAN-e n Haanuum B DHCP cepsuce
option 42, nepeaatotca HacTpolku NTP.
AoctynHo c Bepcun NO: LPOS 1.0.9.4SR34.
Mpeanoyntaemobln DNS-cepsep.
DNS1
AoctynHo c Bepcun NO: LPOS 1.0.9.4SR34.
MAC-aapec gna satoro VLAN.
Primary - MAC-agpec u3 IP/current-config/PhysicalAddr (no ymonuyaxuio)
MACID

Secondary - MAC-agpec u3 IP/current-config/SecondaryMAC
AoctynHo c Bepcum NO: LPOS 1.0.9.4SR39.

3.2.7 NyHKT /ATU

B gaHHOM nyHKTe gocTynHa Tabauua ATU - Tabauua, ceasbiBatowas MAC-agpeca v nopthbl
MyAbTUNAEKCOPa-KOMMYTaTopa. 1A pesakTMpoBaHUSA CNMCKA NOPTOB, UMEHWU U NpuopuTeTa HeobxogMmo
BblbpaTe MAC-agpec M HaxaTtb «Enter». Ons co3gaHuMa HOBOM 3aMMCKU HaXKMUTE COYETaHWEe KAaBuL
«ESC+C» n BBegmute MAC-agpec.

/ATU LPOS Advanced ESC+h - Help

[>.. Name Pri Ports

| 54-A5-4B-7C-19-17 CPU IC6 cpu

| FF-FF-FF-FF-FF-FF bcast BK@ @,1,cpu,CSFP2,CSFP2.1,CSFP3,CSFP3.1
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Filter: <Press any letter key to start filtering items>

L0OG:03.08.16 17:31:50.351 : [SID=12] /VLAN/10/Name changed to Control

3.2.7.1 NyHKT /ATU/mac-agpec

/ATU/54-A5-4B-7C-19-17 LPOS Advanced ESC+h - Help
[>.

| MAC 54:A5:4B:7C:19:17

| Name CPU

| Ports cpu

| Priority 1C6

| Source system

| Remove remove entry

Filter: <Press any letter key to start filtering items>

LOG:03.08.16 17:31:50.351 : [SID=12] /VLAN/10/Name changed to Control

MAC MAC-agpec.

Name CumsonbHoe onucaHne MAC-agpeca.

Cnu1CcoK NOPTOB, M3 KOTOPbIX MOTYT NMOCbIIATbCA NAKeTbl Ha Terkywmi MAC-agpec - ana
Ports unicast-Tpadpuka.

Cnucok NMOPTOB B KOTOPbIE MOTYT NMOCbLINNIATLCA NAKETbI- ANA muIticast—TpachKa.

Priority MpuopuTeT ANA NAKETOB ¢ yKasaHHbIM MAC-agpecom.
Source NCTOYHMK, CO34aBLLUMI 3aMUCh.
Remove Ypnanutb 3anuck. Heobxoaumo Haxatb Knasuuwy “Enter” 2 pasa.

3.2.8 NyHKT /flash

B AaHHOM NyHKTE MOXHO NMpocmoTpeTb daiknbl, pacnonoxeHHble Ha flash-namsaTtu: log bkb,
log_bkp, log, system.cfg, config.sys

®ain log - MNpoTokon cobbitnii. Co3gaeTca aBTOMATUYECKM NPU NEPBOM BKIKOYEHUN YCTPOMCTBA.
®ainn log_bkp - Konua kypHana cobbiTui.
dainn system.cfg - daiin KoHdUrypaLmMm yCTPONCTBA.

®ainn config.sys - paHHbIN Pakin cospaetca Ha dnew-namaTn MyabTUNIEKCOPa-KOMMYTATOpPa
npu CMeHe Naposei Mo YMOJYaHUIO, NAapOo/In XPaHATCA B 3allMbpoBaHHOM Buae. Ecam yaanuto
AaHHbIM $ainn, To napoan cbpocATcs Ha 3aBOACKME.

Onsa npocmoTtpa cogepHnumoro Heobxogumo BblOpaTb HyXKHbIA ¢alin 1M HaxaTb “Enter”. Ons
NPOKPYTKM COAEPHKMMOro MCNO/b3YINTe CTPEKM BBEPX/BHU3. [1NA BbIXOAA U3 PEKMMA NPOCMOTPA HaXMUTE
“” 4

ESC”.

/flash LPOS Advanced ESC+h - Help
[>..

| log_bkb File

| config.sys File

| log File
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| system.cfg File
Filter: <Press any letter key to start filtering items>

L0OG:03.08.16 17:31:50.351 : [SID=12] /VLAN/10/Name changed to Control

3.2.9 nNyHKT /Envir
[aHHbIM NYHKT MEHI0 COCTOUT U3 ABYX NOAMYHKTOB:

e ADC - npepoctaBnsetr WHOOPMaUMIO O TemnepaType YCTPOWCTBA WM 3HAYEHUAX
HANpPAXEHNIN B KOHTPOJIbHbIX TOYKaX YCTPOMCTBA.

e system - NpefoCTaBASET CUCTEMHYIO MHPOPMaLMIo 06 ycTpoicTae.

/Envir LPOS Advanced ESC+h - Help
[>..

| ADC

| system

Filter: <Press any letter key to start filtering items>

L0OG:03.08.16 17:31:50.351 : [SID=12] /VLAN/10/Name changed to Control

3.2.9.1 NyHKT /Envir/ADC

B paHHOM nyHKTe OTO6pa)-KaPOTCFI 3Ha4YeHNA TemnepaTypbl N HaﬂpﬂH(EHMVI B BUAE Ta6l'IVILI,bI.

/Envir/ADC LPOS Advanced ESC+h - Help
[>.. Value Type State
| switchTemperature 38 C Normal
| Temperature 45 C Normal
| voltage 1.2 1.21 v Normal
| Voltage 1.8 1.82 v Normal
| Voltage 2.5 2.53 v Normal
| Voltage Vacin 244 v Normal
| Voltage Vacin max 248 v Normal
| Voltage Vvacin min 237 Vv Normal
| Voltage Vdcin 0 v Down

| Voltage Vin 12.8 v Normal

Filter: <Press any letter key to start filtering items>

L0G:03.08.16 17:31:50.351 : [SID=12] /VLAN/10/Name changed to Control

TemnepaTypa CBUTYA MYy/IbTUMIEKCOPA-KOMMYTATOPa, U3MepseMas B rpagycax

SwitchTemperature
P Llenbcus, KoTopasa He A01XKHa npesbiwaTtb 110°C.
TemnepaTtypa My/ibTUMN/IEKCOPA-KOMMYyTaTopa, namepsaemas B rpagycax Llenbcus,
Temperature paTypa my. P AMyTATOP p paaycax L
KOTOpas He A0AXKHa npeBbiwaTtb 75°C.
Voltage 1.2
Hanps»eHune Ha pa3iNyHbIX 31eMeHTax NAaTbl, KOTOPbIE AOJIXKHbI ObITb PaBHbI
Voltage 1.8 P P PEIE A P
1.2/1.8/2.5 coOTBETCTBEHHO.
Voltage 2.5
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Voltage Vacin

Vacin max MepemeHHOoe Hanps»KeHWe NUTaHWA YCTPOMCTBa.

Vacin min

Vdcin MocToAHHOE HanpAXKeHWe NUTaHUA YCTPOMCTBA OT BHELLUHErO MCTOYHMKA.
Voltage Vin HanpsaxeHne nMTaHMA YCTPOICTBA (NOCTOAHHOE).

3.2.9.2 NyHKT /Envir/ADC/napametp

/Envir/ADC/Temperature LPOS Advanced ESC+h - Help
[>.

| ID 0

| value 45

| Type C

| state Normal

| warnLow 5.00

| WarnHi 75.00

| ErrLow 0.00

| ErrHi 85.00

Filter: <Press any letter key to start filtering items>

L0OG:03.08.16 17:31:50.351 : [SID=12] /VLAN/10/Name changed to Control

ID NaeHTndMKaTop napameTpa.

Value TekyLlee 3HayeHMe napameTpa.

Type EanHMUbl 3MepeHna napameTpa.

State TeKyLMiA cTaTyc NnapameTpa.

WarnLow HUKHAA rpaHnLA 3HAYEHUA MapamMeTpa, MPU KOTOPOM NPOUCXOAUT
npeaynpexaeHue.

WarnHi BepxHAA rpaHMua 3Ha4YeHUA napameTpa, NpY KOTOPOM NPOUCXOAUT
npeaynpexaeHue.

ErrLow HWKHAS rpaHnL,a 3HaYeHUA NapameTpa, NPM KOTOPOM NPOUCXOANT OLIMOKA.

ErrHi BepxHAA rpaHMLa 3HaYeHUA NapameTpa, NPU KOTOPOM MPOUCXOAMUT OLIMOKa.

3.2.9.3 MyHKT /Envir/system

B faHHOM NyHKTe oTobparkaeTca cuctemHan MHbopmaums ob ycTpoicTse.

/Envir/system LPOS Advanced ESC+h - Help
[>.

| Description 62x, 63X scpu

| serial 7C 19 17 @0

| Uptime 11 days, 1 hours, 18 min, 45 sec

| Version 2.4.9 prep [boot 2.1]

| LicenseKey 8C3SIQ2F-025VF4QL-R1502KD4-B3F6T135
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| viD 37 00 AC 07 33 58 35 34 19 17 07 44
Filter: <Press any letter key to start filtering items>

L0OG:03.08.16 17:31:50.351 : [SID=12] /VLAN/10/Name changed to Control

Description = OnucaHue conpoLeccopa.

Serial CepuiiHbI HOMEpP YCTPOMCTBA.
Uptime Bpems, npoweaLiee nocae NOCAeAHErO BKAOYEHUA YCTPONCTBA.
Version Bepcua MO conpoueccopa.

LicenseKey  JINUEH3MOHHbIN KAtoY.

uIiD YHUKaNbHbIA MAEHTUDUKATOP.

3.2.10 NyHKT /EthGlobal

B faHHOM NMyHKTe BO3MOXHa rnobanbHas HaCTpOﬁKa CBUTYa.

/EthGlobal LPOS Advanced ESC+h - Help
[>.. | TagPri 10012233
| ATUSize 1024

| AgeTime 330

| ATuUsed 3

| VLANSize 4096

| VLANUsed 9

| VLANTroubles

| BPDUTrap Enabled

| Scheduling Strict

| QinQTag 8100

| mTU 1522

| IPPriel 00000000

| IPPri23 00000000

| IPPri4s 11111111

| IPPri67 11111111

| IPPrig9 22222222

| IPPriAB 22222222

| IPPricD 33333333

| IPPriEF 33333333

Filter: <Press any letter key to start filtering items>

L0G:03.08.16 17:31:50.351 : [SID=12] /VLAN/10/Name changed to Control

ATUSize MakcrmanbHoe KonnyecTso 3anucei B Tabanue MAC agpecos (ATU).
AgeTime Bpemsa yctapeBaHua 3anucen B Tabamue MAC agpecos, war 15 cek.
ATUUsed Konunyectso 3anucei B Tabauvue Kommytaumm

VLANSize MakcmumanbHoe konnyectso VLAN'oB.
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VLANUsed

VLANTroubles

BPDUTrap

Scheduling

QinQTag

MTU

IPPrio1

IPPri23

IPPri45

IPPri67

IPPri89

IPPriAB

IPPriCD

IPPriEF

Konunyectso 3anucen B Tabaumue VLAN
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OTtobpaxkaeTr npobnembl, cBasaHHble ¢ VLAN'amu. Heobxoammo HacTpouTb Tabauuy

VLAN'osB.

BkntoueHne/oTkAo4eHWe nocbiikn BPDU-trap’oB B npoLeccop.

TpebyeTtca ana pabotbl RSTP, LLDP.

Enabled - BKkntoyeHo (No ymonyaHuio);

Disabled - otkntoueHo.

ANropuUTM NAaHMPOBAHMA BbiIxoaa GperimosB.

Strict - Strict Priority ana scex ouepegeit (No ymonyaHuio);

Weighted - B3gelueHHbI Round-Robin ans Bcex ouyepenei;

Strict3Weighted210 - Strict Priority gna ouepeau 3, n B3BewweHHbIM Round-Robin

Ans ovepenein 2,1,0 (AOCTYNHO He Ha BCcex annapaTHbIX BepCusx);

Strict32Weighted10 - Strict Priority gna ouepeamu 3 n 2, n B3BeweHHbI Round-Robin

ans ovepenent 1,0 (A0CTYNHO He Ha BCex annapaTHbIX BEPCUAX);

AoctynHo ¢ Bepcuum MO LPOS 1.0.9.4SR10.

QinQ Ter gna nopTos B pexkume QinQ n onuun Eth/nopt/VLAN/QinQTag=Global.

Tag Protocol Identifier (TPID): 88A8 - Service VLAN tag identifier (S-Tag), B
cooTBeTcTBMM € 802.1Q-2014 n.9.5 (TakK ke cm. RFC 7042)

MaKcumanbHbl pasmep Ethernet-¢peiima.

KapTa onpeaeneHus BHYTPEHHEro nMpuopuTeTa

0..7

KapTa onpeaeneHus
8..15

KapTta onpeaeneHus
16..23

KapTa onpeaeneHnua
24..31

KapTa onpeaeneHun
32..39

KapTa onpeaeneHus
40..47

KapTa onpeaeneHus
48..55

KapTa onpeaeneHus
56..63

BHYTPEHHEro

BHYTPEHHErO

BHYTPEHHEro

BHYTPEHHEro

BHYTPEHHEro

BHYTPEHHEro

BHYTPEHHEro
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npuopwuteTa

npuoputeTa

npuopuTteTa

npuopuTeTa

npuopwuTeTa

npuopwuTeTa

npuopwureTa

ns3

ns3

n3

n3

n3

ns3

n3

ns3

nona ToS/DSCP IP ¢ppeiimos, DSCP =

nona ToS/DSCP IP ¢pelimos, DSCP =

nona ToS/DSCP IP ¢pelimos, DSCP =

nons ToS/DSCP IP ¢ppeitmos, DSCP =

nons ToS/DSCP IP ¢ppeitmos, DSCP =

nons ToS/DSCP IP ¢ppeitmos, DSCP =

nons ToS/DSCP IP ¢ppeitmos, DSCP =

nons ToS/DSCP IP ¢ppeitmos, DSCP =
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TagPri KapTa onpeaeneHua BHyTpeHHero npunoputeta us nona VLAN Priority

3.2.11 NyHKT /AAA

HacTtpoikmn AAA (Authentication - ayteHTUdMKauma, Authorization - aBTopusauymsa, Accounting -
yyeT). B TeKyLel Bepcun peannsoBaH NpoLecc NpeaocTaBiaeHma AOCTyNa K YCTPOMUCTBY C MCMONb30BAHUEM
npotokosoB TACACS+, RADIUS ¥ c nomowbto 6asbl /IOKanbHbIX MO/b30BaTeNel, 3aBeAeHHbIX Ha
MYNbTUNNEKCOPE-KOMMYTaATOPE. ITU HAaCTPOMKKN AoCTynHbI ¢ Bepcum MO: LPOS 1.0.9.4SR36.

3.2.11.1 NyukT /AAA/Authentification

B 3TOM NyHKTe 3a4at0TcA NapameTpbl ayTeHTUdMKaunm

/AAA/Authentification/login LPOS Advanced ESC+h - Help
[>..
| default

Filter: <Press any letter key to start filtering items>

Auto Refresh: disabled

a) MNyHkr /AAA/Authentification/login/default

3agaHune nocnenoBaTeIbHOCTU ANA UCTOYHUKOB NpoBEPKU NpeaocTtaBieHnA A0CTyna

/AAA/Authentification/login/default LPOS Advanced ESC+h - Help
[>..

| seq group radius-1.domain group 192.168.0.102 local

| Remove Remove

Filter: <Press any letter key to start filtering items>

L0G:901.12.16 14:20:26.401 : [E1l_daemon] E1 @ changed state to RX: Ok, TX: Ok

Seq MocnepoBaTeNbHOCTb UCTOYHUKOB MPOBEPKM NPeaocTaBAEHUA A4OCTYNa.
Mo ymonyaHuio: local
lMpumep:
Seq: group radius-1.domain group 192.168.0.102 local

Mpy TakMX HACTPOMKax MpOLLecC MNpeaoCcTaBAeHUA AO0CTyMa MepBOHa4YaNbHO Oyaet
npoBepsaTbca Ha cepBepe radius-1.domain.

B cnyyae HepoCTymHOCTM 3TOrO cCepBepa, MPoLecc nNpeaocTaBieHuAa Aoctyna byaer
npoBepATbcA Ha cepBepe 192.168.0.102.

Ecnv 1 3TOT cepBep HeZOCTYMNeH, TO NpegocTaBAeHMe A4oCTyna by AeT No Noab30BaTeNsAM
3aBefeHHbIM Ha CaMOM My/IbTUNIEKCOpe-KomMyTaTope (6a3a local)

Mocne nepBOro [AOCTYNHOrO CepBepa B MOC/NeA0BATENbHOCTU «Seq», AasbHenwui
NPOCMOTP 3TOW NOCAeA0BaTE/IbHOCTU NPEKPALLAEeTCS.

AoctynHo c sepcum MO LPOS 1.0.9.4SR36.

Remove Yaanutb 3anmcb 0 N0TUHE
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3.2.11.2 NyukT /AAA/Servers/cepsep

HacTpoliku cepBepoB npeaocTaBiAeHUs AocTyna. [na co3gaHuAa HOBOM 3amnmucu, HaXXMUTe coveTaHue
KnaBuww «ESC+C» 1 BBegMTE HAMMEHOBAHME TPYNMbl HACTPOEK cepaepa.

/AAA/Servers LPOS Advanced ESC+h - Help
[>..

| 192.168.0.102

| radius-1.domain

Filter: <Press any letter key to start filtering items>

L0G:29.12.16 10:59:48.390 : [SID=5] /AAA/Servers/192.168.0.102/Secret modified

/AAA/Servers/radius-1.domain LPOS Advanced ESC+h - Help
[>.

| Hosts radius-1.domain

| Type Radius

| AuthPort 1812

| AcctPort 1813

| Secret RadiusSecretWord

| Remove Remove

Filter: <Press any letter key to start filtering items>

Auto Refresh: disabled

/AAA/Servers/192.168.0.102 LPOS Advanced ESC+h - Help
[>.

| Hosts 192.168.0.102, 192.168.0.112

| Type TACPlus

| AuthPort 49

| AcctPort 49

| Secret TacacsSecretWord

| Remove Remove

Filter: <Press any letter key to start filtering items>

L0G:29.12.16 10:59:48.390 : [SID=5] /AAA/Servers/192.168.0.102/Secret modified

Cnuncok umeH xoctos nau IP-agpecos cepBepoB NpeaocTaBaeHna 4oCTyna, Yepes

Mpumep: radius-1.domain, 192.168.0.40

Tun cepsepa gocTyna.
Type TACPlus — cepBep npegocTaBaeHMsa goctyna no npotokosy TACACS+ (RFC 1492);
Radius — cepBep npeaocTaBaeHna goctyna no npotokony RADIUS (RFC 2865).

MopT Ana ayTeHTMdUKaLMK 1 aBTOPM3aLIUN.
AuthPort
O6bIYHO NCMONb3yeMble NOPTbI:
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49 nna TACACS+H,
1812 pna RADIUS

MopT gna ydyera.

O6bI4HO MCMONb3yEeMble MOPTbI:

AcctPort
49 nna TACACS+,
1813 pna RADIUS.
Secret O6LmMn KoY
Remove Ypanutb 3anncb 06 UCTOYHUKE NpeaocTaB/ieHns AocTyna.

3.3 SNMP AreHt

MynbTUNAEKCOP-KOMMYTATOP OCHaweH areHTom SNMP. Tlo npotokony SNMP  moxKHO
NPOCMaTpMBaTb TEKyLIMe pPeXKMMbl YCTPOMCTBA, COCTOAHME WHTepPEencoB, CTAaTUCTUKY JIOKANbHbIX U
YO3ANEHHbIX OWMBOK, 3 TaKKe N3MEHATb 3TN NapameTpbl.

MynbTunnekcop-kommyTtaTop Sprinter TX nogaep»mBaet npotokoabl SNMP v1, v2c, v3.
BK/itoYyeHME W OTK/IIOYEHME [AAHHbIX MPOTOKO/I0B MOXHO MPOM3BECTM, YCTAaHOBMB MNapameTp
Enabled B 3HayeHue Yes B COOTBETCTBYIOLLEM HY)KHOM BepcMM NyHKTe MeHioo “3.2.4.11
/System/snmp/<Bepcusa npomokona>".
Bk/toueHne/oTK/I0YEHNE SNMP COOTBETCTBYIOLLEN BEPCUN.
Enabled Yes - BkntoueH;
No - oTKNOYEH.

Nanee HeobXx0AMMO YCTaHOBUTb MMeEHa snmp community. [na 3Toro nepenaute B MeHio B
NyHKT “3.2.4.8 /System/snmp/auth”.

ReadCommunity Hactpolika umeHn SNMP community gns uteHus (no ymondanuto “public”).

WriteCommunity Hactpolika umeHn SNMP community ans 3anucu (no ymondanuio “public”).

3.3.1 Habopbl MHPopmauuu ynpasneHusa (MiIB)
B mynbTMNNEKCOpe-KoMMyTaTope peasin3oBaH Habop MHPopmaumm ynpasaeHuma (MIB):

EMUX-MIB — cneunannsnpoBaHHbIii Habop MHPOPMaLMK yNpaBAeHUA, COAEPKALLMNIN COCTOAHNE
mHTepoericoB E1 n ontuyeckoro nHtepdeinca. Painbl co cneymdpukaumen EMUX-MIB aoctynHbl Ha caiiTe
http.//www.nsc-com.com. B pa3sgene «llporpammHoe obecneuyeHue A4 MYJbTUNNEKCOPOB CemeicTea
Sprinter» 1 npunaraeTca K Kaxgoi sepcum MO a4na mynbTUNAEKCOPOB-KOMMYTaTOPOB.

MIB ¢ann ans pabotbl no npotokony SNMP, Tak ke AocTyneH Ans ckaumsBaHua B Web-
MHTepdelice KaxKaoro ycTpomncraa.

3.4 YnpaBneHue yepe3 Web-unrepdeiic

Mpu BxoAe Ha ycTpoicTeo Yyepes Web-nHtepdeiic, oTobpakaeTca rnaBHoe mMeH!o.
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aQN Names LPOS-654 NMS-MINI  UPDATE FIRMWARE EXIT
‘\\\ Software version: LPOS 1.0.9.4SR38 (06.04.2017) [1858 ,11641D]
\J Hardware Version: 634.110 RESET
\ System ID: BOOWG3G6
| show last log

message

Statistics
LAN Pazsem E1: 8P8C. 1.TX+ 2:TX- 3: RX+ 6: RX-

MIB dainn

Eth
KypHan uaMeHesun

TDMoP
Envir
ATU
P
System

EthGlobal

flash

naBHoe meHto Web-uHTepdelica
PucyHok 3.3

3.4.1 MNepemelieHne mexay NYHKTaMU MEHIO

[Ona Bxoda B onpeaenéHHblA NyHKT MEHI0 HEOOXOANUMO LLEIKHYTb MO AaHHOMY MYHKTY MEHIO JIEBOM
KHOMKOM MblILLW.

[nAa BbIxoda B rNaBHOE MEHIO MOXKHO K/IMKHYTb Ha /IOrOTUMN KOMMNaHUM B BepxHem sieBom yray Web-
nHTepdelica.

3.4.2 WU3meHeHMue 3HAYEHUWN NapameTpPoB

M3meHeHMe 3HauyeHMs MNapamMeTpoB, AOCTYMHbIX ANS PeAakTMpPOBaHWA, ocyllecTBaseTca nbo
BBOZOM HEMNOCPEACTBEHHO HEOOXOAMMbIX 3HaUYEHUIA, TMO6O BbIBOPOM 13 NPeaNOXKEHHbIX BAPMAHTOB.

Nocne BHECEHWA M3MEHEHWUI B HUMKHEW 4YacTu cTpaHuubl B WEB-MHTepdence nosBUTCA KHOMKa
«APPLY X CHANGES», rae X — KOAM4ecTBO U3MEHEHMIN, NPOM3BEAEHHDIX B TEKYLLEM MEHIO.

Onsa npumeHeHNs BHECEHHbIX MU3MEHEHNN HEOBXOAMMO HaKaTb Ha 3TY KHOMKY.

3.4.3 [ob6asneHue HOBbIX 3/1eMEHTOB

B HeKoTOpbIX pasgenax MeHio, Hanpumep, B pasgenax ATU, VLAN, AAA/Servers wumeetcs
BO3MOHOCTb 4,00aB/fIeHNS HOBbIX 31eMeHTOB. [1A f06aBNEHUA HOBbIX 31€MEHTOB HEOBXOAMMO B Mone
BBOJa, BECTU 3HayeHue anemeHTa(oB). Hanpumep, B meHio ATU BBoauTca MAC-agpec B dopmate HH-HH-
HH-HH-HH-HH ans cBasu ero c Ethernet-noptamn. B meHio VLAN BeBogutca VLANID nam rpynna VLAN-o08,
Hanpumep: 10,20-25. Nocne BBOAA 3HAYEHWUI HOBbIX 3/IEMEHTOB, HEOHXOAMMO HaKaTb KHOMKY «[106aBuTb
aNeMeHT».
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4 PeKoOMeHAaLMM No YCTPaHEHUIO HEUCNpaBHoCTen

MynbTURNIEKCOP-KOMMYTATOpP npeactasndeT coboit c1oXKHOE MUKPOMNPOLLECCOPHOE YCTPOMCTBO,
NO3TOMY YCTPaHEHUE HEeUCNPaBHOCTEN, €C/IM OHW He CBA3aHbl C OYEBUAHBIMU NMPUYMHAMU — OLIMBOYHOWN
KoHUrypaumnen, obpbiBOM Kabena NUTaHUA, MeXaHUYECKUM NOBPEXAEHMEM PAa3bEMA U T. M. — BO3MOXKHO
TONIbKO Ha NpeAnpUATUN-U3TOTOBUTENE UM B €r0 NPeacTaBUTENbCTBAX.

Mpu BO3HMKHOBEHMWU BOMPOCOB, CBA3AHHbIX C 3KCMAyaTauuen MysbTUMIEKCOPa-KOMMYTATopa,
obpalaiTech, NOXKaAyNCTa, B CNYKOY TEXHUYECKOM NOAAEPKKN KOMNAaHUU-NPOU3BOAUTENS.

B 3Tom pasgene onucaHbl crnocobbl OOHapyXeHUA W YCTpPaHEeHMA HeucrnpaBHOCTEMN
BO3HMKAIOLLMX NPU IKCNAyaTaLUN MYSIbTUMNIEKCOPA-KOMMYTaTopa.

4.1 [AnarHoCTUKa OoWMB6O0UYHbIX COCTOAHUI

[narHocTMKa OWKMBOYHBIX COCTOSHMI MOKeT OblTb NpoM3BEeAEHAa Ha OCHOBE aHa/u3a
CBETOAMOAHbIX MHAMKATOPOB, Ha nepegHel naHenu. B 6osiee CAOXKHBIX CAyyasx Heobxogumo
NOAKAYUTLCA K MYNbTUNIEKCOPY-KOMMYTATOPY M BbIMOJAHWUTL KOHCOJIbHbIE KOMAaHAbI AMArHOCTUKKU. Kpome
3TOro, My/IbTUMNNEKCOP-KOMMYTaTOp 060pyA0BaH KypHanom paboTbl, B KOTOPbIM 3aHOCUTCA MHpOpMaumn
060 Bcex COBbITMAX, MPOUCXOAALLMX C MY/bTUMNEKCOPOM-KOMMYTaTopom. Karkgasa 3anucb B JKypHane
CHab)KeHa MeTKoW BpemeHW. MMosib3oBaTe/lb MOXET NPOCMOTPETb KypHan cobbiTuid, ncnonbslys telnet,
NOKaNbHbIV TepMUHaN unm 6paysep, yepes npotokon HTTP.

4.1.1 CsetoamoaHaa UHAUKAUMA

CBeTognogHble MHAMKATOPbI Ha nepegHeit NaHeAn MyAbTUMNAEKCOPa-KoOMMYTaTopa OTparkaloT
TeKywee coctoaHne uHTepdelicoB E1, Ethernet, a TakKe COCTOAHME MYNbTUMNIEKCOPA-KOMMYyTaTopa B
uenom. B uenom seneHblii MHOMKATOP Ha pasbeme E1 curHanusmpyeT o nepegaye OaHHbIX, a *KenTblit 06
oWmnbo4YHOM cocToaHUK. CocTosaHNe MegHbix Ethernet coeanHeHnit oTobparkaeTca TPagNUNOHHO: 3e/1eHbIN
WMHOMKATOP CUTHaNU3MpyeT O NOAKNIOYEHMM Kabensa u yCTaHOBAEHUM COeOUHEHUSA, @ XKenTblh 0 Nepegaye
AaHHbIX. COCTOAHME OMTUYECKOro coeAMHeHWe OTOobpa)kaeTcs 3eNeHbIMU MHAMKATOPOM NpPW Haiuuymm
CUrHaia Ha BXOAE MPMEMHMKA N KPaCHbIM NPW ero OTCYTCTBUM.

4.1.2 KoHcOoNbHble KOMaHAbI

Onsa oTobpaxkeHUs cHeTYMKOB OLUMOOK MO/Ib30BATENbCKUX MHTepdelicoB ycTpolicTs Sprinter TX,
B MY/IbTUINJ/IEKCOPE-KOMMYTATOPE PeasM30BaHa C/ieayroLas KOHCONbHAA KOMaHaa:

stat

MoKa3blBaeT CTaTUCTMKY AAA pas3HbiXx moaynein yctpoictea. CTaTucTMKa XpaHuTtca B8 O3V,
coxpaHsetca 1 pa3 B 15 MUHYT. [loCTYNHO OT 96 MHTEPBANOB CO CTaTUCTUKOMN. CMHTaKCUC KOMaHAbl, ONUCaH
B NyHKTe "3.1.3 CucmemHble KoMaHObI / stat".

4.1.3 XypHan cobbiTuin

Bce M3MeHEHMA COCTOAHUA MHTePdENCOB 3aHOCATCA B CUCTEMHBIN KYpHan C YyKasaHWem
BpeMeHHOMN MeTKM cobbITuA. [1nA NPOCMOTPA KYPHaNa MOXKHO MCNO/Ib30BaTh KOMaHAY:

log

OnAa npaBuAbHOrO OTOBpaXeHMA BPEMEHHbIX METOK B  MyAbTUMNIEKCOPe-KoMMyTaTope
HeobXoAMMO NPaBUAbHO YCTaHOBUTb TEKYLLYIO AATYy U Bpems.
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Ta6m4u,a 4.1 coaepKUT OCHOBHbIE TUNDbI OLIMBOYHbIX COCTOAHMI U CNOCObbI X YCTpPaHEHUA.

Tabnunua 4.1 - Tunbl OWINMBOYHBIX COCTOSHWUIM U CNOCOBbI NX YCTPaHEeHUA

CoctoAHue

BepoaTHasa npuynHa

PekomeHayemoe aelicTemne

HeT nuTaHma MYybTUNNEKCOPA-
KOMMYTATOpa, BCe
cBeToanogHble MHAUKATOPbI
noraweHbl

Kabenb nutaHus HeucnpaseH

MpoBepbTe Kabenb, Usmepus
Hanps»KeHWe Ha pasbeMme.

HeT nuTaHma MynbTUNNEKCOPaA-
KOMMYTATOpa, BCe
cBeToanogHble MHAMKATOPbI
noraweHbl

Mutatowee HanpAaxeHwue 3a
npeagenamum 4onyctmmoro
Anana3oHa

BbibepeTe UCTOUYHMK NUTAHUA C
HanpsAKeHWemM NUTaHus B
YKa3aHHOM AManasoHe
(MynbTUNNEKCOP-KOMMYyTaTOP ByaeT
B COCTOAHUKN «OTKAOUYEHO», eCn
HanpsAKeHne X00CTOro Xo4a
WCTOYHMKA NUTAHMA Bbile
MaKCMMaNbHO A0NYyCTUMOTO
3HayeHus)

HeT coegnHeHus ¢
MYNbTUNIEKCOPOM-
KOMMYTAaTOPOM MO NPOTOKONY
telnet nnm ftp

Kabenb Ethernet HencnpaseH

MpoBepbTe Kabesb, NOAKAOYNB
MYAbTUMNNEKCOP-KOMMYTATOP
3aBe0MO UCMPABHbIM
(npoBepeHHbIM) Kabenem.

HeT coegnHeHuna ¢
MYNbTUNIEKCOPOM-
KOMMYTaTOPOM MO MPOTOKONY
telnet unum ftp

HenpasunabHO ycTaHoOBAEH IP
agpec UnM mMmacka B
MyJibTUNAEKCOpE-

KommyTatope

YcTaHOBUTE NPaBU/bHbIN agpec,
MCMNONb3ys NocienoBaTe bHbIA NOPT

HeT coegnHeHus ¢
MYNbTUNIEKCOPOM-
KOMMYTaTOPOM MO MNPOTOKOY
telnet nnum ftp

YnpaBaaoLwmini KOMNbOTeP
Haxo4MuTCA B APYrOM CErmeHTe
CETU U L3 MO YMONYAHMIO
HaCTPOEH HeBEPHO

BbinoaHMTE NogKNtO4YeHME N3
OAHOrO CermeHTa ceTu ¢
MYJbTUNIEKCOPOM-KOMMYTAaTOPOM

HeT coegnHeHuns ¢
MYJIbTUNNEKCOPOM-
KOMMYTaTOPOM NO NPOTOKOY
telnet unu ftp

Afpec ynpasnaooLLero
KOMMblOTEPA HE HAaXOAMTCA
cpeav agpecos A0BEPEHHbIX
Y3108 MY/IbTUMNIEKCOPa-
KoMMmyTaTopa

Job6aBbTe agpec ynpaBaatoLLero
KOMMblOTEPa B CMUCOK AOBEPEHHbIX
Y3/10B, UCMO/Ib3YA
nocaeaoBaTteNbHbIA NopT

HeT coegnHeHuna c

MYNbTUMNNEKCOPOM-

KOMMYTATOPOM Mo
nocneanoBaTte/ibHOMY NOpPTy

HenpaBuabHO ycTaHOB/EH
baud rate,konnuectso
CTONOBbIX BUT, YETHOCTb,
KOHTPO/Ib Mepeaayu

MapameTpbl HACTPOIKHK
nocnefoBaTeNbHOro nopTa
KomnbtoTepa — 115000 k6uT/c,

8 6uT, 6e3 yeTHOCTH, 6E3 KOHTPONA
nepeaayu.

O6opynoBaHue E1
NOAK/OYEHHOE K
MY/IbTUNNEKCOPY-KOMMYTaATOPY
HE CUHXPOHU3MPYIOTCA C
MY/IbTUNNEKCOPOM-
KOMMYTaTOPOM, HET Nepeaaym
E1, cBeTATCA KenTble
CBETOAMOAHbIE UHANKATOPDI

OTcyTcTBUE PpU3MUYECKOro
noAKAoYeHus

MpoBepbTe pa3BoaKy Kabenel un
du13nYeckoe NoakaoueHne

O6opynoBaHue E1
NOAK/IOUYEeHHOoe K
MYJ/IbTUMIEKCOPY-KOMMYTATOPY

HenpasuabHas KoHdUrypauus

MpoBepbTe KOHPUTrypaLMIo
nHTepdelica E1 mynbtunaekcopa-
KOMMYyTaTOpa 1, ECAN HeObXo4MMO,

000 «HCK KommyHuKaumm Cnbupu», 2017 r.

WWWw.nsc-com.com

137



Sprinter TX

P326.30.11-006-62880827-2016

HE CUHXPOHU3MPYHOTCA C
MYJIbTUNNEKCOPOM-
KOMMYTaTOPOM, HET Nepenaymn
E1l, cBeTATCA Kentble
CBETOAMOAHbIE NHANKATOPbI

Apyrue napameTpbl
MYJIbTUNAEKCOPA-KOMMYTATOpPA
MpoBepbTe Ppusmyeckoe
nogkntoyeHme E1, ncnonbsya
TecToBble Wnendsbl

Mpockanb3biBaHUA U BUTOBbIE
owmnbKu B E1 noToke

B cetn Ethernet Tepsetca
MHOTO NAaKeToB, HaNnpumep
Ethernet uHTepdeiic BkatoYeH
B pexkum HalfDuplex, ato
MOXKET BbI3blBaTb NOTEPHO
MaKeToB U3-3a CTO/IKHOBEHMA
M OTKaTOB

MposepbTe E1 coeamnHeHume,
ncnonb3ya wnenodol
MpoBepbTe yCTaHOBKY NapamMeTpos
OxRuTTep-bydepa n BpemeHun
3KCTPanoAAUMM B COOTBETCTBUM C
OOKyMeHTauunemn
MpoBepbTe KOHPUrypaumto Ethernet
uHTepdelica, B YacTtHocTh, Duplex
peXnm
MpoBepbTe ceTb Nepesayn Ha
noTepto NakeTos

OX0 B r0/10COBOM TPaKTe

bonbliaa 3agepKKa npu
nepesaye NakeTos, Uan
Ype3MepHO yBeINYEHHbIN
OXUTTEP-6Ydep

MonpobyiiTe yMeHbLUTb pasmep
OxutTep bydepa (a0 8mc)
MonpobyiiTe yMeHbLUUTb 3a4EPKKN
cetun.

4.3 [unarHocTUyecKue TecTbl

OnAa BbIABNEHUA W YCTPAHEHUS HEUCNpaBHOCTEM YacTo 6ObiBaeT HeobxoAMMO NpPOBECTU

AnarHoCctn4yecKkme TecTbl.

4.3.1 NpoBepKa AOCTYNAa K My/IbTUMNJIEKCOPY-KOMMYTATOPY

[Ona npoBepKn CBA3HOCTU CeTU McnosblyeTcs KomaHga Windows ping ¢ yKkasaHuem IP-agpeca

Y43a/IeHHOro YCTPOMCTBa.

Mpumep 1. MNpoBepKa CBA3ZHOCTU CeTU C NOMOLLbIO NocblnKK ICMP-nakeToB Ha MyAbTUNAEKCOP-

KommyTaTtop c IP-agpecom 192.168.111.21.

C:\>ping 192.168.111.21

Pinging 192.168.111.21 with 32 bytes of data:

Reply from 192.168.111.21: bytes=32 time<lms TTL=64
Reply from 192.168.111.21: bytes=32 time<lms TTL=64
Reply from 192.168.111.21: bytes=32 time<lms TTL=64
Reply from 192.168.111.21: bytes=32 time<lms TTL=64
Ping statistics for 192.168.111.21:

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:

Minimum = Oms, Maximum = Oms, Average = 0ms

MapameTp Loss, paBHblit 0%, yKa3blBaeT Ha NOJIHYIO CBA3HOCTb MexXay ycTpoictBamu. OTandHoe
OT Hy/NA 3HAuyeHWe TOBOPUT O BO3MOMKHbIX Henosiaakax (3/1eKTPOMArHMTHble HaBOAKM Ha Kabenb,

HenpaBWAbHAsA HAaCTPOWKa M T. Nn.).

Bpemsa nepepaun OaHHbIX OT MY/bTUMNNEKCOPa-KOMMYyTaTopa A0 Atoboro Apyroro ycTpoincTea
MOKHO OMpesennTb Mpu MOMOLLM KOMaHAbl My/bTUMNIEKCOpa-KoMmyTaTopa ping. CoobleHune «Echo
request time out» roBOPWUT 06 OTCYTCTBUM CBSIBHOCTM MEXKAY MY/bTUMNNEKCOPOM-KOMMYTAaTOPOM U

YAaNEHHbIM YCTPOWCTBOM.
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Mpumep 2. OnpeaeneHune 3agepKn Npu nepesade JaHHbIX MeXAY SIOKANAbHbIM U YAANEHHbIMU
MY/IbTUNNEKCOPAMU-KOMMYTAaTOpamu. IP-agpec  ypaneHHOro  My/ibTUMN/AEKCOPaA-KOMMYyTaTopa paBeH
192.168.0.22.

LPOS > ping 192.168.0.22
Echo reply 0.231ms

Mpumep 3. MNpoBepKa CBAZHOCTU CETM C NOMOLLBIO NOCbINKK ICMP-nakeToB HA MyAbTUNAEKCOP-
KommyTaTtop c IP-agpecom 192.168.0.225 B VLAN-e c Homepom 32.

LPOS > ping 192.168.0.225 -v 32 -t 3
Echo reply 0.281ms
Echo reply 0.248ms
Echo reply 0.236ms
Ping statistics:

Packets: Sent 3, Received 3, Lost 0 (0% loss)
Approximate round trip times:

Minimum 0.236éms, Maximum 0.281ms, Average 0.255ms

4.3.2 TMposepKa coctosHuAa uHtepdeiica Ethernet

OnAa  npoBepkM CcOCTOAHUA UHTepdeica MyAbTUNAEKCOPOB-KOMMYTAaTOpPoB Sprinter TX
MCNOAb3yeTcs NYHKT MeHto “3.2.3 /Eth”.

Mo Karaomy mHTepdeiicy BbIBOAMTCA MHPOPMALMA 06 YCTaHOBAEHWU COEAMHEHUA, pPeKUMe
AynneKca U CKopocTu paboTbl.

4.3.3 TMposepKa cocTtosiHuA uHtepdeiica E1

OnAa npoBepkM CcOCTOAHMA UMHTepdeica MyAbTUNIEKCOPOB-KOMMYTAaTOpoB Sprinter TX
MCMNONb3YyeTca NYHKT MeHto “3.2.1 /E1”.

OTtobparkaetcs MHPOPMAUMA O COCTOSHWUM BUPTYaAsSIbHOTO COEAMHEHUSA WHTePdeNcoB U ero
KOHOUrypauum.

4.3.4 TposepKa cocTtoaHnA uHTepdeiica TDMoP

OnAa npoBepkM CcOCTOAHUA UHTepdeirca MyAbTUNAEKCOPOB-KOMMYTaToOpoB Sprinter TX
MCMNOb3YyeTCcA NYHKT MeHto “3.2.2 /TDMoP” .

OTobparkaeTcs MHPOPMAUMA O COCTOSHUM BUPTYasIbHOTO COeAMHEHUs WHTepdelicoB U ero
KOHOUrypauum.

4.3.5 YcTaHOBKa gMarHocTuyeckux wnendos

TecToBbIN pexnm No3BoIAET NPOBEPUTb Kak anmnapaTHY YacTb JIOKaNbHOrO My/bTUNIEKCcopa-
KOMMYyTaTOpa, Tak U pPasinMyHble CermeHTbl ceT, 06pa3oBaHHOW AIMHUAMMK Mepedavn AaHHbIX, a TaKxke
NIOKaNbHbIM U yAaneHHbiIM o0b6opyaoBaHMem. WM3oaMpoBaTb OTAENbHblIE Y4YAaCTKM TpPaKTa MOMKHO
BK/IlOYEHMEM TecCTOBbIX WselidoB B MHTepdenchbl E1l. MynbTUNNEKCOP-KOMMYTaTOp AaeT BO3MOMKHOCTb
BK/1I0YATb B KaXKablli U3 nHTepdeicos E1 gBa BUAA ANArHOCTUYECKUX WNENPOB — NOKANbHbIM U yaaNEHHbIN.

B pexume noKanbHoro wnerida MynbTUNIEKCOP-KOMMYTATOP COEAMHAET BbIXOZ MPUEMHMKA
nHTepdeica E1 ¢ Bxogom ero nepepatyvka. CurHan, noctynatmowmii Ha uHTepdeic E1, nepepaetca K
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YyOANEHHOMY MY/IbTUMNEKCOPY-KOMMYTATOPY, @ CUIHajl, MPUHATBIM OT yAaNeHHOro My/bTUMAEKcopa-
KOMMYTATOPa W OTHOCALLMICA K AaHHOMY MHTepdeiicy E1, urHopupyeTcs.

N5 BKAOYEHMA NOKanbHOro Wiekda Ha NopTy Heob6xoaMMO BO BKNaZKe meHio “3.2.2.1
/TDMoP/nopm/config” napameTp Loop nepesecTu B 3HayeHue Yes.

LLnto3
Mopt G.703/E1 MopT Ethernet
— g NPUEMHUK % - g nepegaTyuK g —
» : l MynbTunnekcop < :
-4— § nepegaTtJuk E é NPUEMHUK é <

PucyHoK 4.1 - Cxema NpoXoXAeHUA CUrHaNa B PEXKMME NI0KAIbHOTO Wwaelkda

[na BKAOYEHUS yaaeHHOro Wwielkda Ha NopTy HeobXxoAMMO BO BKAagKe meHto “3.2.1.1
/E1/nopm/config” napameTtp Loop nepeBectun B 3Ha4eHue Yes.

LLUno3

MopT G.703/E1 MopT Ethernet

MPUEMHUK nepenaTtyunk

Toxiag
BX0[,

Toxiag

MynbTunnekcop

L
BXOA

BblX0O

Toxa

nepenat4vyuk NPUEMHUK

oxa
BbIXOO

PucyHOK 4.2 - Cxema NPOXOXKAEHUA CUTHaNA B PeXUME yaaneHHoro wneida

4.4 MOHUTOPUHT KayecTBa COeAMHEHUA U CTaTUCTUKA OLLUMBOK

Ona oTobparkeHua CTAaTUCTUKM WHTepdeica E1 u TDMoP mynbTMnnekcopa-KommyTaTopa
Sprinter TX ucnonb3yoTca NyHKTbl meHto “3.2.1.2 /E1/nopm/statistics”, “3.2.2.2 /TDMoP/nopm/state”,
“3.2.2.3 /TDMoP/niopm/statistics” .

4.4.1 C6pocC CTaTUCTUKMU

Onsa cbpoca cyeTunmKoB OWMOOK HA MyNbTUNEKCOPax-KOMMyTaTopax Sprinter TX Heobxogumo
HaxaTb coyeTaHWe Knasuw “ESC+R”, npeABapuTeNbHO Neperiasa B HYMKHbIA MYHKT MEHI0, CYETYMKM
KOTOPOro HeobxoAMmo 06HYAUTb.

4.5 Yacro 3apgaBaemble BONpPOCHI

1. Kak mynbTunneKkcop-kommyTtaTtop obpabatbiBaeT owinMboyHble coctoaHua E1?

MY/IbTUNNEKCOP-KOMMYTaTOp 06pabaTbiBaeT owmMboyHble cocTosHua E1 u Ethernet cneayowmm
cnocobom:

OwmnbkM E1:

Pexknm 6e3 BblaeneHus GpelimoBon CTPYKTYpPbl:
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B cnyuae coctoaHusa LOS (Moteps CurHana) Ha MECTHOM CTOPOHE MY/IbTUM/IEKCOP-KOMMYTATOp
6yAeT NocbINaTh HA YAANEHHbIA MyAbTUNAEKCOP-KOMMYTaTOp NakeTbl IDLE npumepHo ABa pas3a B CEKyHAY,
a YAaNEHHbIN MyAbTUNAEKCOP-KOMMYTaTop ByaeT reHepmMpoBaTb curHan AlS.

Bce apyrne cocToAHWMA, nocnaHHble ycTpoiicteom E1 (BKAouas MHPoOpMaULMIO OTHOCUMTEIbHO
timeslot 0), 6yayT npo3payHO nepefaHbl  MyAbTUMNEKCOPOM-KOMMYTAaTOPOM Ha  YAANEHHbIN
MYNbTUNNEKCOP-KOMMYTATOP, @ TOT B CBOIO 0Yepeab Nepeaact ux B IMHUIO.

PexKnm c BblaeneHMem 1 KoHTponem ¢ppeinmoBOi CTPYKTYpbI:

B cnyuyae LOF/AIS, obHapyKeHHOro Ha MeCTHOW CTOPOHE, MyAbTUM/IEKCOP-KOMMYyTaTop byaet
CUIHA/IM3NPOBATb O COOTBETCTBYIOLLEM COCTOAHUMU, OAHOBPEMEHHO C STUM MPO3PAYHO nepenasad NOTOK
OAHHbIX HA YAANeHHbIN MyNbTUNAEKCOP-KOMMYTATOP, @ TOT B CBOK O4Yepesb Mepesact ero B JIMHUIO,
CUTHAIN3UPYA O HAIMYUM OLIMOOYHOIO COCTOAHMA.

Ownbku Ethernet:

B cnyyae oTKasa ceTu nepegayn AaHHbIX (OTCYTCTBME nMpuMema nakeToB, Hecywmx E1 noTok) B
TeyeHMM BpemeHM MaxTimeout B nuMHMIO ByaeT nepenaBaTbCA 3KCTPAMNOAMPOBAHHbIM NoToK E1l, a no
ucTeyeHun aToro spemeHn — AlS.

2. Kak A mory rapaHTMpoBaTb npuoputeT Tpadumka E1 Hag, apyrumu gaHHbimu Ethernet/IP?

MynbTUNNEKCOP-KOMMYTaToOp peannsyeT TPU BO3MOMKHOCTM YKa3aTb MPUOPUTET MaKeTos,
Hecywmx TpaduK E1:

VLAN ID (YpoBeHb 2)

DSCP (YpoBeHb 3)

UDP nopt aapecata (YpoBeHb 4).

Karkgana BO3MOXKHOCTb QOS OCHOBaHa Ha pa3nydHbIX yposHAX OSI n morKeT HacTpanBaTbCa 4NA
Kaxgoro notoka E1 uHausuayanbHo. O6patuTe BHUMAHME, UYTO MYbTUMJIEKCOP-KOMMYTATOP TOJ/IbKO
nomeyaetr TDMoP TpaduKk cOOTBETCTBYHOLMMM METKaMM, Ha OCHOBE KOTOPbIX BCE ApPYyrue y3/bl CeTU
(KomMyTaTOpPbI, MapLLPYTM3ATOPBI...) AO/IKHbI 0becneymnBaTb emy NPUOPUTET NpU Nepegade. Peluan, Kakow
M3 MEXaHM3MOB MCMOJIb30BaTb, MOXKaNyncTa, ybeamutecb, 4TO BbIOPaHHLIM BapuMaHT NOAAEPKMBAETCA
MMeLWMMCA ceTeBbIM 06OPYyAOBAHMEM M UYTO OHO MPABUAbHO CKOHOUIYPUPOBAHO AaAa obecneyeHus
npuopuTU3aumu.

VLAN ID

MynbTUNIEKCOP-KOMMYTAaTOp COBMEecTMM €O  cTaHgaptom |EEE  802.1p&Q. 310 pgaet
BO3MOXHOCTb Nosb3oBaTesnto yctaHoBuTb VLAN ID 1 npuoputeT VLAN. 310 gobasndaeT yeTbipe 6aiita MAC
ypoBHIo (YpoBeHb 2) Ethernet ¢pelrima. 9Tn 6aitTbl cogepkat uHbopmaumio o VLAN ID, u npuoputete
VLAN, KoTopbiii MOXKeT bbiTb 0T 0-7. BCTpoeHHbI KoMMyTaTop My/bTUMNJIEKCOPaA-KOMMYyTaTopa Tpebyer,
4yTobObI NPUOPUTET ObIN PaBeH 6-TM UAKM 7-mu ans obecneyeHnsa abCONOTHOTO MPUOPUTETA, ECN Ke
NCMNOJIb3YOTCA BO3MOMKHOCTM NPUOPUTM3IALUN LOMOJHUTENBHOTO 0060PYAO0BAHMA, MOMKHO MCMNOJ/Ib30BaTb
ntoboe uncno. B aTom cnyvae mMynbTUNAEKCOP-KOMMYTATOP /MW b NOMeYaeT nakeTbl E1, a AONONHUTENbHbIE
KOMMYTaTOpPbl OTBETCTBEHHbI 33 TO, YTOObI AaTb NPUOPUTET cornacHo nHdopmaumm VLAN. Ybeautech, 4to
TpaduK E1 umeeT camblii BbICOKMIA NPUOPUTET B MeCTHOM ceTn Ethernet.

DSCP

DSCP (Differenciated Service Code Point) — wecTb cTapwux 6uT nons DS, pacnosioXKeHHbIX B
3aronoske IP (YposeHb 3), ncnonbsytorca gns Bbibopa BapuvaHTa NosTanHoro nosegeHus. MNogpobHocTu
onucaHbl B RFC791, RFC1349, RFC2474. MynbTUNAEKCOP-KOMMYTATOp NO3BOAAET YCTAHOBUTL caeaytouine
3HayeHusa DSCP B 3aronoske naketa IP: 0-63, af[1..4][1..3], cs[1..7], default, ef.

MopT Ha3HayeHna UDP

Ona nepepaun TDMoP TpadumKka MynbTUMNIEKCOP-KOMMYyTaTop WChonb3yeT npoTtokon UDP
(YpoBeHb 4) u 3HauyeHWe nopTa HasHayeHus B 3aronoBke UDP npu 3TOoM Bcerga ycTaHaB/AMBAEeTCA B
aecATMyHoe 3HadveHue 41000. Y3nbl cetm moryT 6ObiTb CKOHPUIypupoBaHbl aas obecneyeHus
NpUOPUTU3aLMM COrTACHO STOMY NONIO.

Y3/bl cETU MOTYT UCNONBb30BaTb, YTOObI onpeaennTb NnpuopuTeT Tpaduky TDMoP cornacHo nonto
nopta HasHayeHua UDP.
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3. BblaeneHne A0CTaTOYMHOI NPOMYCKHOW CNOCOGHOCTU rapaHTUPYIOT Hagnexawme GpyHKLUOHANbHbIE
BO3MOKHOCTU My/IbTUMNJ/IEKCOPA-KOMMYyTaTopa?

OpHoOM TONbKO MPOMYCKHOM CNocOBHOCTM HeaoCTaTOYHO, YTOObl rapaHTUPOBaTb YCTOMYMBYHO
nepegady E1, B ceTsx, 3arpyeHHbIX AOMOJIHUTENbHbIM TpaduKom (Hanpumep, Tpaduk WHTpaHeT uam
NHTEpPHET), MOKET BO3HUKHYTb pPsa ApYyrux npobaem:

dnykTyaumus BpemeHu 3agepKu. Hecywme E1 Tpadumk nakeTbl Moryt 6biTb 3agepykaHbl Ha
pa3Hoe Bpema (XxoTa Becb TpadMK B KOHEYHOM CYETe MPOMAET M3-3a TOro ¢dakTa, YTO eCcTb A0CTaTOYHas
NPOMYCKHan CNocobHOCTb). ITO MOKET NPOUCXOANUTb U3-3a NEePErpy*KEHHbIX CETEN, MEXaHU3MOB o4yepenen,
N T.4. MynbTUNNEKCOP-KOMMYTATOP MOMKET KOMMEHCUPOBATb HEKOTOPYIO GAIYKTyaLmto (40 2-yX CEKYHA), HO
60blwan GAyKTyauma BbI30BET Npobiembl.

HenpaBuabHbIl NOPAAOK - NAaKEeTbl MOTYT MPUIATU B APYTOM NOpALKe OTHOCUTENbHO TOTO KaK OHU
6blnM oTNpaBaeHbl. MyabTUNIEKCOP-KOMMYTATOP BOCCTaHAB/MBAET NOPAAOK C/eA0BaHMA NAKeTOB, HO Npw
MasioM pasmepe AXKUTTep-bydpepa MoXKeT NPon3oinTu notepa nHGopmauunm.

Motepa MakeTa - MakeTbl MOMM 6biTb MPOUTHOPUPOBAHbI Ha HEKOTOPbIX Yy3/1aX B CETU
(mapwpyTnsatopax/KoMMyTaTOpPOB) M3-3a HEAOCTAaTOYHOM CKOpoCTM 06paboTKM, 3aHATOCTM ouepeam
nepegayv unm npuema, nepenosHeHus 6ysdepos, u T.4. O6bIYHO 3TK NPobaeEMbl peLlatoTca, BblaeeHMeM
BbICOKOI0 npuoputeTa TpaduKy E1 no oTHOLWEHMIO K Apyromy TpaduKy.

B cutyaumu, Korga y3nbl cetm He obecneumBaloT npuoputusaumio ana E1 tpaduka, pabota
MYNbTUNNEKCOPA-KOMMYTATOPa YXYALIAETCA, XOTA A0CTaTOYHasA NPONYyCKHasA cnocobHOCTM M obecneyeHa.

Mpn BO3HWKHOBEHWM nNpobnem o0b6paTUTECH B TEXHUYECKYID MOAAEPXKKY [A1a MNONydyeHus
KOHCY/IbTaLMKM 0 CNocobax NPOBEPKU MYIbTUMIEKCOP-KOMMYTaTopa M paboTbl ceTn

4. Kakosbl TpeboBaHMA K NaKeTHOM ceTH, MPU KOTOPbIX BO3MOXKHa nepeaaya notoka G.703/E1?

1. 3ppekmeoi spemeHU 3a0epicKU.

B TeKywielt Bepcumn HeT axonogasuTenda. Moatomy, ecinm aboOHEHTbl MCNO/b3YIOT aHANOroBble
TEPMWHANbI, TpaH3uTHoe Bpems 6onee 10 mc 6OypeT nNpuMBOAMTL K MNOABNEHUIO XapaKTepPHOro
«MeTannmyeckoro» tembpa ronoca, a 6onee 20-30 Mc — NOJIHOLEHHOTO 3X0. 3aMETHOCTb 3aBMCUT OT TUNa
TEPMUHAJIbHbIX YCTPOWMCTB M aKYCTUYECKOTO OKPYKEHUS.

2. [lomepu nakemos.

CnoHTaHHbIe MOTepU NAKeTOB YCTPOWMCTBO MOMET MCNpaBaATb NOCPenCTBOM MPONpPUETapHOro
HafeKHOro MpPoToKosia. OAHAKO HA 3TO HYXXHO BPEMS, U eCAn M3-3a 3aMETHON TPaH3UTHOWN 3a4eprKKu
NMOBTOPHbLIN NaKeT NPUAET NO34HO, OH He ByAeT NCNO/Ib30BaATbLCA.

3. Bapuayus spemeHu 3a0epHcKul.

Bapmvaumm BpemeHW nepedayun  NaketToB  KomneHcupylTca  xuTtep-bydepom  Ha
NPUHMMAIOLLEM  MY/bTUMIEKCOPE-KOMMYTaTope, pasmep [Kutrep-bydepa pomkeH 6biTb 6osblue
MaKCMMaNbHO A0MNYCTUMOrO OTK/NOHEHWA BPEMEHW Mepeaayn OT CpedHero BpeMeHW nepegayu naketa
natoc 1 mc.

5. Kakas MmHMManbHasa nponyckHaa cnocobHocTb Tpebyerca anA nepepaun 1-ro cTpyKTypupoBaHHOro
1 HECTPYKTYPUPOBAHHOro NoToKa G.703 uepes IP-ceTb 1 Yepe3 Ethernet-cetb? OT 4ero aTo 3aBUCUT?

Y 060Mx NMOTOKOB HOMMWHa/bHasa 6uToBana ckopocTb 2048 k6ut/c. O6o3Haumm E1 = 2 048 000
6uT/c.

Ecnn, Hanpumep, ucnonb3yeTca nepegada naketamu no N 6alT nonesHol Harpysku, To Ha
KarKObI NAKeT HY)KeH elle 3aronoBoK, XX 6ant gns naketa 802.3 un YY 6aiT gna naketa UDP. MNostomy
ncrnonb3yeman nonoca 6onbluie.

[NMHbI COCTaBHbIX YacTell 3aro0BKOB NaKeToB cneaytowme (B 6aiTax):

MAC
VLAN

14 (DA = 6, SA = 6, EtherType = 2)
4
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3aronoBok ans naketa 802.3 (MAC + VLAN + TDMoP), XX = 32 6alita = 256 but

3aronoBok ana naketa c IP/UDP, YY = 60 6aiT = 480 6ut

Konnuectso Ethernet naketoB B cekyHAay Ana nepeaauym notoka E1, Cnt = 2 048 000/N

E1
N
XX
Yy
Cnt

2048000
2048
256

480
1000

(6uToBass CkKopoCcTk noroka EI,
6uT)

(OoymHa 3arojsioBka 6e3 IP/UDP, 6ur)

(mosie3Hass Harpyska,

6ur/c)

(mymHa 3arojsioBka ¢ IP/UDP, 6ur)

(KommuecTBO Ethernet maxkeToB B CEKYHIY)

Monoca nponyckaHua ana naketos 802.3 (6e3 3azon0ekoe IP/UDP) B 6utax
Cnt * XX+ Cnt* N =1000 * 256 + 1000 * 2048 = 2 304 000 6uT/c unn 2304 k6um/c

Monoca nponyckaHua Ana NakeTos ¢ 3a2oa0exkamu IP/UDP B 6utax =
Cnt * YY + Cnt * N = 1000 * 480 + 1000 * 2048 = 2 528 000 6ut/c unn 2528 k6um/c

CBoaHble Tabaunubl NONOCHI NPONYCKaHMA AN O4HOro NoToka E1 B KBUT/C AnA pasHbIX caydYaes, NpuBeaeHbI

B Tabaunua 4.2 n Tabanua 4.3.

Tabnvua 4.2 - Nonoca nponyckaHma ana notoka E1 ¢ 3aronoskamu IP/UDP, maxPayload = 1458 6ait

K6MT/C TimeSlot | 32 | 16 | 8 | 4 | 2 | 1 | fps
FrameSize (0,5 mc)
1 3008 | 1984 | 1472 | 1216 | 1088 | 1024 | 2000
2 2528 | 1504 | 992 | 736 | 608 | 544 | 1000
5 2240 | 1216 | 704 | 448 | 320 | 256 | 400
10 2144 | 1120 | 608 | 352 | 224 | 160 | 200
20 - 1072 | 560 | 304 | 176 | 112 | 100
63 - | - | - |21 ] 143 ] 79 |31,75

6e3 IP/UDP, maxPayload = 1486 6aiit

Tabaunua 4.3 - Monoca nponyckaHua ana notoka E1 6e3 3aronoskos IP/UDP, maxPayload = 1486 6aiit

K6MT/C Timeslot | 32 | 16 | 8 | 4 | 2 | 1 | fps
FrameSize (0,5 mc)
1 2560 | 1536 | 1024 | 768 | 640 | 576 | 2000
2 2304 | 1280 | 768 | 512 | 384 | 320 | 1000
5 2150 | 1126 | 614 | 358 | 230 | 166 400
10 2099 | 1075 | 563 | 307 | 179 | 115 200
20 - 1050 | 538 | 282 | 154 90 100
63 - - - 264 | 136 72 | 31,75

6. KakoBa 3agep»Ka BHOCMMasA YCTPOMCTBOM M OT Yero OHa 3aBUCUT?

3ap,ep>+<Ka Ha NakeTn3auyuno BO BXOAHOM yCTpOVICTBe. npOMCXOLI,MT Ha BpeMA 3aNnoJIHEHNA NaKeTa

AaHHbimK oT E1 - FrameSize.
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3ageprKKa B gxuTTep bydepe B BbIXOAHOM yCTpoWncTBe. B cpegHem paBHa pasmepy bydepa,
KOTOPbIN YCTaHaB/MBAET No/Ib30BaTE/Ib UCXOAA M3 NAapameTpoB ceTu - JBSize.

7. Kakue Tunbl curHanusaumm nepepgatotca wno3om? CAS, CCS? Jliobble? EcTb nM Kakue-nmbo
orpaHuyeHuna? PRI ISDN, SS7, proprietary out of band?

Jobble. B Tekyweli Bepcun KaHan abcontoTHO NPo3payeH.

8. Kakum o6bpaszom npoucxogut nepegada cCUHXpoHU3aumumn? KTo moxeTt/nonKeH ABAATLCA UCTOYHUKOM
CUHXPOHU3aLUK B ceTU? MOXKeT /U W03 ABNATLCA UCTOUHUKOM CUHXPOCUrHaNa?

B TeKyllei BepcMM Ha KaxKOoOM BbIXOAHOM nopTy E1l CMHXpOHM3auuMs BOCCTaHaBAMBAETCA
NPOrpaMMHO, NCXO4A M3 XapaKTEPUCTMK NOTOKa NPUHATOrO Yepes ethernet nau ot gpyroro nopra E1.

9. [MNopaepxuBaeTtca nm cTpyKrypa FAS, CRC4?

Crpyktypa FAS/NFAS moskeT aHa/n3MpoBaTbCA, €c/iM B yCTaHOBKax notoka E1, mapamertp
"Unframed" yctaHoBneH B "No". B 3Tom c/iydae, OTCYTCTBME TaKOM CTPYKTypbl OyAeT BOCMPUHATO KakK
owunbka. Crtpyktypa CRC4 MOXKeT aHa/M3MpoBaTbCA, €CAM B YCTaHOBKax MoToka E1, BbicTaBuTb
COOTBETCTBYIOLLME onuum B napametpe "CRC4".

10. KakoBa maKkcumanbHas ganHa Kagpa, obpabatbiBaemas BCTPOEHHbIM KOMMYTaTOPOM?

MoxeT bbITb HacTpoeHa Ha 1518 untagged / 1522 tagged, 1632, 2048, 10240. 3HayeHue no
ymondaHuio 1518/1522. 3aBMcKT OT annapaTHOM BepCUM YCTPOMCTBA.

11. Kakum o6pasom pasgenserca wmupuHa WAN-KaHana mexay notokamu E1 n octanbHbiM Tpapukom?
[AnHaMmunyecku, CTaTU4ecKu, oT Yero 3aBUcUT?

B KommyTaTope ecTb 4eTbipe YypoBHA ouyepegeit. MakeTbl, Hecywme E1, MmeloT npuopwurer,
3afaHHbIi  napameTtpamu "VLANPri", "DSCP" B nyHKkte "3.2.2.1 [lynkm /TDMoP/nopm/config". Mo
YMOMYaHMIO, AMCUMNANHA NAaHUMPOBaHWA — strict priority, To ecTb ecan ecTb XoTA 6bl OAMH NaKeT C
JaHHbiMM E1, oH 6yaeT Hanmpas/ieH B BbIXOLHOM MOPT pPaHblue BCEX OCTaJibHbIX NAKeToB.  Takas
AVUCLMMNAMHA TapaHTUMPYeT, YTO eC/IM TO/I0COBble AaHHble B MPUHLMNE MOTyT ObiTb AOCTaB/eHbl Yepes
arperatHble MHTepdencol, OHM ByayT [OCTaB/EHbI B 1H0ObIX YCA0BUAX.

OvcumnanHy nnaHMpoBaHUA BbIXxoga GPENMOB MOXKHO M3MEHUTb napameTtpom "Scheduling" B
nyHkte "3.2.10 lyHkm /EthGlobal". Mo»Ho opraHv3oBaTb naaHMpoBaHWe odepedei Tvna round robin c
Pa3/IMYHLIMK  OTHOLIEHMAMM, ObecneynMTb 4YacTM MAM BCeM MaKkeTaM Mo/sb3oBaTesnbckoro Ethernet
NPUOPUTET PaBHbIN WAW NpeBbllaoWwmnini TakoBot y E1. OgHako 3To 3a npegenamu noTtpebHocTen
06bIYHOrO NO/Ib30BaTENA. PasBe YTO 3TO MOXKET BbITb MHTEPECHO Ha Y3KMX KaHasax, Mo KOTOPbIM MbITatoTCA
nepefaBaTb HECKO/IbKO MOTOKOB E1. PasHbIi NpuopuTET MO3BOAUT J0OUTLCA NooYepeaHOW Aerpajauuu
MOTOKOB NPW CY*KEHWUM KaHaNa, a He paspyLleHUs BCeX NOTOKOB OAHOBPEMEHHO.

12. MonHoOCTbIO M HE3aBUCUMAS CUHXPOHU3ALMA ANA KaXKAO0ro nopra, nepeaatowiero notokn E1? Ectb
N KaKkue-nnbo orpaHnMyeHuna?

MonHOCTbIO HE3aBUCUMA.

13. Kakoi adpdekr gaér ycraHosKa napametpa Unframed = Yes/No?

Motok c¢ napametpom Unframed = Yes, nepepaetcs 6e3 KOHTPOAA COLEPHKMMOrO.
EAMHCTBEHHOE, YTO BOJIHYET MYJ/IbTUMIEKCOP-KOMMYTATOP — Ha/M4MEe XOTb KaKoro-HMbyab curHana u
BbINOJIHEHWe npasun KoauposaHua AMI/HDB3. Motok ¢ napametpom Unframed = No, nposepserca Ha
Hannume  FAS/NFAS. OrtcytctBre  ¢peimoBOM  MOCAeA0BaTENbHOCTM  cuuTaetca  owubkoin. C
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¢dpelimmpoBaHHbIM noTokom (Unframed = No), MOXXHO MCNOAb30BaTb KOMMPECCULD, YCTaHOBUB NapameTp
Compression = Yes, B nyHKTe “3.2.2.1 /TDMoP/nopm/config”

14. Kak onpeaenutb onTMManbHblii pasmep AxKuttep-bydepa? Ha uto BAmsAeT MameHeHue pasmepa
BbIXOAHOW ouepegn?

OH gonxkeH 6bITb 6bonblle, Yem PAYKTyaLMa TPAH3UTHOTO BpeMeHu B ceTu. Hanpumep, ecam gns
CTa NaKeToB BpemMs TpaH3uTa Konebnetcs oT 2.5 oo 6.5 mc, To 6ydep gonkeH 6biTb, XO0Ts 6bl 4 MC, UTOObI HU
OAMH NaKeT He 6bln notepsH. Jlydwe, ecnn bydep ewe Honble, TOoraa cMoxKeT paboTaTb mMexaHM3m
nepesanpoca NoTepAHHbIX NAKETOB.

PekomeHayembln pasmep AxuTTep-bydepa B MC, MOXKHO MOCMOTPETb B Mapamerpe
"RecommendedJB" B nyHkTe "3.2.2.3 /TDMoP/nopm/statistics".

He Bceraa MOXKHO yA0OBNETBOPUTL 3TOMY ycaoBuio. Hanpumep, B KaHane Wi-Fi nogasnatowee
6ONbLUIMHCTBO MAKETOB AOCTABAAETCA 3@ €4MHULUbI MUAJIMCEKYHA, @ Hebonbwaa 4acTb, ckaxkem, 0.1%,
3a4eprKMBaeTca Ha cekyHay v 6onee. HenpakTMyHo ycTaHaBAuBaTb Oydep B ABe CEKyHAbl W3-3a
HenpuemneMon 3a4epXKM U axa. Ero cnegyert ycTaHOBWUTDL, CKaxkem, 10 MC, U MPUMMPUTLCA C TEM, 4YTO
MaJias YacTb NAaKeToB HByAeT NnoTepsHa M BO3HUKHYT BbiNnageHMA. OHM NPaKTUYECKN He yXyALAloT KayecTBo
nepenayn rosioca u NoYvTu He BAUAIOT Ha PaboTy $aKCcoB N MOAEMOB.

MosTomy BO BCEX Cay4yasx, Korga Aucrnepcua BPEMEHM 3af4eprKKU MPEeBbllaeT eaAnHULbI
MUNANCEKYHA, BENMYUHA Bydepa — KOMNPOMMUCC MEKAY 3a4EPHKKOM M KONMYECTBOM NOTEPAHHbIX MAKETOB.

15. Kak onpepenutb onTMMasibHbiA pa3mep AaHHbIX B NaKeTe? Ha uto BAnAeT usmeHeHue?

bonble nakeT — meHblUe OBepxes Ha Nepeadvy 3arososKa. bonblwe 3agepKKa Ha NakeTnsauumio.
bonbwe notepmn nonesHom MH(I)OpMaLI,MM npu nponagaHnn oaHOro nakera.

16. Kakoe makcumanbHOe KONn4ecTso nopTos MOXXHO OGBEAMHMTb B CTeK?

Crek 60/blUe He NoaaepsKMBaeTcs.

17. Kako# Homep NopTa UCNO/b3yeTcA YCTPOUCTBOM NpPU nepegaye no naketHom cetu?

UDP - 41000 dst, 41001 src

18. 3auem Hy)XeH BCTPOEHHbI! TEPMUHAJIbHDBIA CEPBEP U KaK UM NO/Ib30BaTbCA?

Hanpumep, Ha caliTe ycTaHOBAEH WAto3 BMecTe ¢ ATC, y KOTOPOM M3 NOPTOB yrNpaBieHNs TObKO
RS-232. CepBep npuroantcs, 4tobbl ynpasaaTb ewe n 3Toi ATC yepes IP ceTb. Ee nopt RS-232 noasutcs Ha
cooTBeTCcTBYHOWEM IP NnOpTY Hawero wto3a.

19. Mbl XoTUM nepegaBaTtb gaHHble E1 uepes paguno-Ethernet. Bcerga nm 6yaer pabortaTb W3 B 3TOM
cxeme. KaK Hy)XHO ero HacTpoUTb ANA ONTUMAJIbHOM PaboTbl, U KAKME OrPaHNMYEHUA BO3MOXKHDI?

Mo Hawum npeacTaBAEHUSAM, HYXXHO MMETb MOJIOCY, B Mapy pa3 MpeBblAloWy 3arpysky
KaHana paHHbiMu EL1. PacnpepeneHvie BpemMeH 3afeprKKM MaKeToB [O/MKHO ObiTb COCPEeLOTOYEHO B
nutepsane 0..10 mc Bo M3beKaHWe NOABAEHUSA CUIBHOTO 3Xa. MNpu 3TOM AKUTTep Bydep CTOUT YCTaHOBUTb,
ckaxkem, 15 mc. MNakeTbl, 3ageprKaBwmnecs bosblue, YeM Ha 3TO Bpems, byayT BbibpoweHbl. MoaTomy fons
TaKMX NAaKeTOB B KaHase AO/IKHA ObiTb HeboNbLWOW. MNaga Ha cTaTUCTURY E1, MOXKHO OLEeHWUTb, KaKasa [0
nakeToB He nonana B jitter buffer.

Kpome 3Toro, elle oaMH napameTp — maximum gap interpolation — ykasbiBaeT Bpems, B TeueHue
KOTOpOro npu MOJIHOM OTCYTCTBMM MaKeTOB Ha BXo4e W03 6yaeT nbiTaTbcA nogasaTb Ha nopt E1
npeablaywmii ypoBeHb, YTobbl M3beraTb WEeAYKOB M NoMex B KaHane. [0 MCTeYeHMM 3TOro MHTepBana
LL/HO3 PEeLUnT, YTO CBA3b BCE e MopBanach, M BbigacT AlS.
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B Tex Wi-Fi KaHanax, KoTopble Ham BCTPeYanucb, pPa3 B HECKOJIbKO MWUHYT nepegadva
npuocTaHasanBaeTtcsa Ha ~800 mc, 1 n3peaKa Ha ~1600 mc. MoaTomy napameTp maximum gap interpolation
cTouT ycTaHasaueaTtb 8 2000 mc.

4.6 TexHu4yeckana noaaepika

TexHuuyecKan noagepkka MoXKeT bbiTb NosyyeHa oT gucTpmbbioTopa, Y KOToporo bl KynaeH
MY/IbTUMNEKCOP-KOMMYTATOp. 33 AOMNOJIHUTENbHOM WHPOpMaumel, noxanyicra, obpalwantecb K
Nnpov3BOAMTENIO.
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5 YcraHOBKa U 06HOBNEHME nporpamMmmHoOro obecneueHusn

HauuHasa ¢ sepcun MO LPOS 1.0.9.4SR2, namenunca MAC-agpec no ymonyaHuio. B csAsn ¢ atum,
npu obHoBneHun MO c 6onee crapoii Bepcunm Ha Bepcuto LPOS 1.0.9.4SR2 u Bbiwe, Heobxoaumo
nepesanyctutb NOToKu E1.

5.1 YcraHOBKa nporpammHoro obecneueHums

MporpammHoe obecneyeHne MyNAbTUMIEKCOPOB-KOMMYTATOpOB Sprinter TX OTHOCMTCA K K/accy:
OMepaunoHHble  CUCTEMbI, BCTPOEHHOE MporpammHoe obecneyeHne  TeNEKOMMYHWUKALMOHHOIO
obopypoBaHMA M NpeAHa3HAYeHO A1A YCTaHOBKM B MyAbTUNAEKCOPbI-KOMMYyTaTopbl Sprinter TX. B cBs3u ¢
3TUM, NepBUYHAA YCTAHOBKa NporpammHoro obecneyeHus NpomMsBOAUTCA Ha NpegnpUATUN-U3FOTOBUTENE
Nno OTAENbHOWN MHCTPYKUUMK.

5.2 O6HoBneHue ycTpoucTBa, Yepes telnet, SSH nnn mepmunan

1. Ana ob6HOBNEHMA NPOLIMBKM MYNbTUMNIEKCOPA-KOMMYTaTOpa HEOBXOAMMO NOAKNIOUUTLCA K HEMY
no FTP B naccMBHOM pexKMMe (Mo YyMOoN4YaHUIO N0TMH — admin, naponb — admin). Nocne NoAKAOYEHMA Bbl
yBuauTe coaepskmmoe Katanora /mnt/flash.

2. [Janee Heob6xo4MMO CKONMPOBATL B 3Ty NanKy ¢ain npowmsku LPOS_X.YSRZ.bin. Ha ycTpoiicTee B
narke, B KOTOPYHO Bbl CKONMPOBanu 3ToT dpaits, OH He oTobpasuTca.

3. MoAaKntounTecb K ycTpoicTy, Ucnonblya telnet, ssh UM mepmuHan, BBeAUTE YYeTHble AaHHble
(no ymonyaHuto: norvH — admin, napons — admin). Janbwe He06X0AMMO NEPENTU B KOMaAHAHbLINA pPexnm
ynpaB/ieHWUa YCTPOWCTBOM, €C/IM MO YMONYAHMIO OTKPbINOCb menu. [Ns 3TOro UCNoAb3yiTe codyeTaHue
Knasmw “ESC+Q” wnn “CTRL+C”. 3atem BBeauTe KOMaHAy systemupdate. [oxAuTecb 3aBeplleHUA
06HOB/IEHWNA NPOLUMNBKMU.

4. [anee HeobxoaMMO NepesarpysuTb yCTPOMUCTBO. [114 3TOro HeobxoANMMOo BBECTM KOMaHAy reset.

5. Mocne nepesarpysKku yCTPOMCTBA OHO BYAET 3arpy»KEHO C HOBbIM NPOrpaMmMHbIM obecneyeHnem.

5.3 O6HoBneHue ycTpoucTBa, Yepe3 web-uHrepdeiic

1. 3aiTn uepes Web-uHtepdelic Ha ycTponcTBo, Hanpumep, no agpecy http://192.168.0.24, sseaute
yYeTHble AaHHble (N0 YMOoa4YaHuUIo: NorvH —admin, naponb —admin).

2. HaxkmuTe ccbinky "UPDATE FIRMWARE".

3. Bbibepute ¢ain c obpasom onepaLMOHHON CUCTEMbI M OO0MKAUTECH, KOTAA OH 3arpysutcs Ha
YCTPOWCTBO.

4. Haxmute "MPUMEHUTDL", yTo6bl 06HOBUTL CUCTEMY.

5. MNepesarpysunTe cucremy, 4Tobbl 06HOBIEHMA BCTYNWIM B CUAY, HaxKaB ccbinky "MEPE3ATPY3UTL".
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6 Mpumepbl KOHPUTrypaLui

6.1 TouKa-TouKa

Ana nepepayum yeTbipex NOTOKOB E1 mexay ABYMA MyNbTUNAEKCOPaMMU.

YorpolnoTeo 1 YeTpohcTeo 2

Ethernet

[ === ememnmnensncnnnnnmnsmsmnsannnemnsnsennnnnenss W o
1 Mememmemeeme e e e e W1
E1 |- E1
2 Mmmmmmmmmm e W 2
3 Moo s e e N3

CoepnHeHme: TOYKa-TOYKA
PucyHok 6.1

YcTpoiicto 1 (ip 192.168.0.21):

set IP/current-config/NetworkAddr 192.168.0.21
set IP/current-config/NetworkMask 255.255.255.0
set IP/current-config/DefaultGateway 192.168.0.1
set TDMoP/[©-3]/config/RemoteIP 192.168.0.22
set TDMoP/[©-3]/config/VLANID 0@

set TDMoP/[@-3]/config/DSCP afl1l

set TDMoP/1/config/RemoteChannel 1

set TDMoP/2/config/RemoteChannel 2

set TDMoP/3/config/RemoteChannel 3

set TDMoP/[©-3]/config/AdminStatus Connect
save-config

YcTpoiicteo 2 (ip 192.168.0.22):

set IP/current-config/NetworkAddr 192.168.0.22
set IP/current-config/NetworkMask 255.255.255.0
set IP/current-config/DefaultGateway 192.168.0.1
set TDMoP/[©-3]/config/RemoteIP 192.168.0.21

set TDMoP/[©-3]/config/VLANID ©

set TDMoP/[©-3]/config/DSCP afll

set TDMoP/1/config/RemoteChannel 1

set TDMoP/2/config/RemoteChannel 2

set TDMoP/3/config/RemoteChannel 3

save-config

6.2 TouyKa-MHOroToudka

Ona nepegadn 4etbipex NOTOKOB El MmeXxagy Tpema MysbTUunaekcopamm C UCNoJsib30OBaHMEM TOMOJI0TNKU
«TOYKa - MHOTOTOYKa».
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YoTporcTeo 2 YoTpolcTeo 3
COEAMHEH ne: ToYKa-MHOroTo4ka
PucyHoK 6.2

Ycrpoiicteo 1 (ip 192.168.0.21):

set IP/current-config/NetworkAddr 192.168.0.21
set IP/current-config/NetworkMask 255.255.255.0
set IP/current-config/DefaultGateway 192.168.0.1
set TDMoP/[©,1]/config/RemoteIP 192.168.0.22

set TDMoP/[1,3]/config/RemoteChannel 1

set TDMoP/[2,3]/config/RemoteIP 192.168.0.23

set TDMoP/[©-3]/config/AdminStatus Connect
save-config

Ycrpoiicteo 2 (ip 192.168.0.22):

set IP/current-config/NetworkAddr 192.168.0.22
set IP/current-config/NetworkMask 255.255.255.0
set IP/current-config/DefaultGateway 192.168.0.1
set TDMoP/[©,1]/config/RemoteIP 192.168.0.21

set TDMoP/1/config/RemoteChannel 1

save-config

YcTpoiicteo 3 (ip 192.168.0.23):

set IP/current-config/NetworkAddr 192.168.0.23
set IP/current-config/NetworkMask 255.255.255.0
set IP/current-config/DefaultGateway 192.168.0.1
set TDMoP/[0@,1]/config/RemoteIP 192.168.0.21

set TDMoP/@/config/RemoteChannel 2

set TDMoP/1/config/RemoteChannel 3

save-config

6.3 OnTtunyeckoe Konbuo

I'Ipmmep CETU N3 TpeX MyabTUNNEKCOPOB Ha ONTUYECKOM KO/1bLE
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E1 E1

]

YoTponcTeo 1

+ -
4----H

Mo =g B3

O M ====
el . BEEL

E1

[ %]

YCTPOWCTEOD 2 YoTpolcTeo 3

1 Hemmemnes o 0
E1 E1
3 eeeecne- ¥ 2
CoeguHeHwne: ONTMYECKOE KOJbLO
PucyHok 6.3

YcTpoiictBo 1 (ip 192.168.0.21):

set Eth/[0,1]/config/Reservation RSTP

set IP/current-config/NetworkAddr 192.168.0.21
set IP/current-config/NetworkMask 255.255.255.90
set IP/current-config/DefaultGateway 192.168.0.1
set TDMoP/[@,2]/config/RemoteIP 192.168.0.22
set TDMoP/2/config/RemoteChannel 2

set TDMoP/[1,3]/config/RemoteIP 192.168.0.23
set TDMoP/1/config/RemoteChannel 1

set TDMoP/3/config/RemoteChannel 3

set TDMoP/[©-3]/config/AdminStatus Connect
save-config

Ycrpoiicteo 2 (ip 192.168.0.22):

set Eth/[0,1]/config/Reservation RSTP

set IP/current-config/NetworkAddr 192.168.0.22
set IP/current-config/NetworkMask 255.255.255.90
set IP/current-config/DefaultGateway 192.168.0.1
set TDMoP/[@,2]/config/RemoteIP 192.168.0.21

set TDMoP/[2,3]/config/RemoteChannel 2

set TDMoP/[1,3]/config/RemoteIP 192.168.0.23

set TDMoP/[1,3]/config/AdminStatus Connect
save-config

Ycrpoiicteo 3 (ip 192.168.0.23):
set Eth/[0,1]/config/Reservation RSTP
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set IP/current-config/NetworkAddr 192.168.0.23
set IP/current-config/NetworkMask 255.255.255.90
set IP/current-config/DefaultGateway 192.168.0.1
set TDMoP/[1,3]/config/RemoteIP 192.168.0.21

set TDMoP/[@,1]/config/RemoteChannel 1

set TDMoP/[2,3]/config/RemoteChannel 3

set TDMoP/[@,2]/config/RemoteIP 192.168.0.22
save-config

6.4 Multicast VLAN Replication (MVR)

MVR nos3sonfeT NoAy4aTb My/JbTUKACTOBbIM TpaduK OAHON rpynnbl HECKONBKMMWU KAMEHTAMM B PasHbIX
VLAN'ax. Mpn 3TOM KNMEHTbI OCTAHYTCA M30/IMPOBAHHbIMM APYT OT ApYra.

B ceTu, NocTpoeHHOM 13 2 MynbTUNIEKCOPOB-KOMMYTAaTOpPOoB Sprinter TX, npeaocTtasnnetcs ycayra IP-TV
(Bnaoeocepsep) ana nonb3oBateneh (Buaeo-knuerTtbl). MycTb multicast-sewaHne mgetr 8 60 VLAN-e.
Buaeocepsep - UCTOYHUK. BUAEO-KAMEHTbI - NpueMHUKN. MNonb3oBaTenbckuii Tpaduk naet 8 24, 25 VLAN-e.
Hue nprBepeHa cxema AaHHOM CeTU U KOHOUIYpaLMmM MyNbTUNAEKCOPOB-KOMMYTaATOpoB Sprinter TX.

,-f.a-*"fh“"
d Bugeocepeep
- udp @239, 255 12.1:1234
M F S
o =
x| ]
ol g
Port 1
Fole access
192.168.0.
VLANID | 60 92168021

Port 0
Role trunk
Port 0
Riole tFun 192.168.0.22
Buaoao-knuaHT 1 ° e Buoso-HnuedT 2
Port 1 = Port 2
% Rale ACCESS Role BCORSE %
WLAMID 24 WVLAMNID 25

Mepepaya MynbTUKacToBOro Tpaduka B ogHom VLAN-e (MVR)
PucyHok 6.4

YcTpoiicteo 192.168.0.21:

set Eth/0/VLAN/DefVLAN 60
set Eth/0/VLAN/Tagged 24-25
set Eth/@/VLAN/Role trunk
set Eth/1/VLAN/DefVLAN 60
set Eth/1/VLAN/Role access
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set IP/IGMP/config/Ports 0,1

set IP/IGMP/config/MVRV1an 60

set IP/IGMP/config/MVRUpstream 1

set IP/IGMP/config/MVRDownstream ©

set IP/IGMP/config/FastlLeave ©

set IP/IGMP/config/Mode MVR

set IP/stored-config/NetworkAddr 192.168.0.21
set IP/stored-config/DefaultGateway 192.168.0.1
save-config

YcTpoiicteo 192.168.0.22:

set Eth/@/VLAN/DefVLAN 60

set Eth/@/VLAN/Role trunk

set Eth/1/VLAN/DefVLAN 24

set Eth/1/VLAN/Role access

set Eth/2/VLAN/DefVLAN 25

set Eth/2/VLAN/Role access

set IP/IGMP/config/Ports 0,1,2

set IP/IGMP/config/MVRV1an 60

set IP/IGMP/config/MVRUpstream ©

set IP/IGMP/config/MVRDownstream 1,2

set IP/IGMP/config/FastlLeave 1,2

set IP/IGMP/config/Mode MVR

set IP/stored-config/NetworkAddr 192.168.0.22
set IP/stored-config/DefaultGateway 192.168.0.1
save-config

6.5 [OBoiHoe TerupoBaHua (QinQ)

192.168.0.21 192.168.0.22 192.168.0.32 192.1668.0.31

ISP

Mepenaya TpaduKa Yepes ceTb NpoBangepa C A4BOMHbLIM TETMPOBAHMEM
PucyHok 6.5

3apaua: MponycTuTb KAMEHTCKUIN TpaduK yepes nposangepa ¢ gobasneHMem BTOPOro NpoBaiaepcKkoro

Tera 555 (S-Tag).
1. Tpaduk E1 B Vlan-e 32 mexay ycTponcrsamu:

192.168.0.21 1 192.168.0.31

192.168.0.22 1 192.168.0.32
2. Monb3oBaTenbckuin Tpaduk B Vlan-e 24

TpaduK ynpasneHusa KNMeHTCKUM obopyaosaHuem B Vian-e 100
4. flBHO He nponucaHHble Vlan-bl He NponycKaThb.

YcTpoiicteo 192.168.0.21:
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set E1/0/config/Unframed Yes

set Eth/0/VLAN/DefVLAN 24

set Eth/0/VLAN/Tagged 100

set Eth/0/VLAN/Role trunk

set Eth/1/VLAN/DefVLAN 24

set Eth/1/VLAN/Role access

set IP/stored-config/NetworkAddr 192.168.0.21
set IP/stored-config/DefaultGateway 192.168.0.1
set IP/stored-config/DefaultVlanID 100

set TDMoP/@©/config/RemoteIP 192.168.0.31

set TDMoP/@/config/AdminStatus Connect

set VLAN/[1,24]/Cpu NotMember

set VLAN/[1,24,32,100]/Auto Disabled

set VLAN/32/Cpu Member

save-config

P326.30.11-006-62880827-2016

YcTpoiicteo 192.168.0.22:

set E1/1/config/Unframed Yes

set Eth/@/VLAN/DefVLAN 555

set Eth/0/VLAN/Tagged 32,100,555

set Eth/@/VLAN/Role QinQCustomer

set Eth/0/VLAN/QinQTag Global

set Eth/cpu/VLAN/DefVLAN 555

set Eth/1/VLAN/Tagged 32,100,555

set Eth/1/VLAN/Role QinQProvider

set Eth/1/VLAN/QinQTag Global

set EthGlobal/MTU 1632

set EthGlobal/QinQTag 88A8

set IP/stored-config/NetworkAddr 192.168.0.22
set IP/stored-config/DefaultGateway 192.168.0.1
set IP/stored-config/DefaultVlanID 100
set TDMoP/1/config/RemoteIP 192.168.0.32
set TDMoP/1/config/RemoteChannel 1

set TDMoP/1/config/AdminStatus Connect
set VLAN/1/Cpu NotMember

set VLAN/[1,32,100,555]/Auto Disabled
set VLAN/[32,555]/Cpu Member

save-config

YcTpoiicteo 192.168.0.31:

set E1/0/config/Unframed Yes

set Eth/0/VLAN/DefVLAN 24

set Eth/0/VLAN/Tagged 32,100

set Eth/0/VLAN/Role trunk

set Eth/1/VLAN/DefVLAN 24

set Eth/1/VLAN/Role access

set IP/stored-config/NetworkAddr 192.168.0.31
set IP/stored-config/DefaultGateway 192.168.0.1
set IP/stored-config/DefaultVlanID 100

set TDMoP/@©/config/RemoteIP 192.168.0.21

set VLAN/[1,24]/Cpu NotMember

set VLAN/[1,24,32,100]/Auto Disabled

set VLAN/32/Cpu Member

save-config
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YcTpoiicteo 192.168.0.32:

set E1/1/config/Unframed Yes

set Eth/0/VLAN/DefVLAN 555

set Eth/@/VLAN/Tagged 32,100,555

set Eth/0/VLAN/Role QinQCustomer

set Eth/0/VLAN/QinQTag Global

set Eth/1/VLAN/Tagged 32,100,555

set Eth/1/VLAN/Role QinQProvider

set Eth/1/VLAN/QinQTag Global

set Eth/cpu/VLAN/DefVLAN 555

set EthGlobal/MTU 1632

set EthGlobal/QinQTag 88A8

set IP/stored-config/NetworkAddr 192.168.0.32
set IP/stored-config/DefaultGateway 192.168.0.1
set IP/stored-config/DefaultVlanID 100

set TDMoP/1/config/RemoteIP 192.168.0.22

set TDMoP/1/config/RemoteChannel 1

set VLAN/1/Cpu NotMember

set VLAN/[1,32,100,555]/Auto Disabled

set VLAN/32/Cpu Member

save-config

P326.30.11-006-62880827-2016
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7 TexHuueckoe obcnyxuBaHue

Meproanyeckoro TEXHUYECKOro obcnyKnBaHua ana obopynosaHua He TpebyeTca.
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8 TapaHTUn nsrotosurtena

MyAnbTUNAEKCOP-KOMMYTATOP NPOWEN NpeAnpofaXKHbIA MNPOroH B TeyeHne 48 4acos.
N3rotoBuTenb rapaHTUpyeT COOTBETCTBME MYJIbTUM/IEKCOPA-KOMMYTATOPa TEXHUYECKUM XapaKTepUCTUKam
npu cobaoaeHMM NONb30BaTEIEM YCNOBUI SKCNYyaTaLMK, TPAHCMOPTUPOBAHMA U XPAHEHWUA.

CpOK rapaHTUn yKasaH B FapaHTMVIHOM TaJIOHE n3rotosuTenA.

MU3rotosutens O6ﬂ3yeTCF| B Te4yeHune FapaHTMVIHOFO CpoOKa 6e33031v\e3,u,Ho YCTPAHATbL
BblABJ/IEHHbIE ,CI,ECI)E‘KTbI I'IYTéM PeEMOHTa NI 3aMEHbI MYJIbTUNNEKCOPA-KOMMYTATOPa UK Ero MO,CI,YI'Ieﬁ.

Ecnu B TeYeHME rapaHTUMHOIO CPOKa:

e rosib3oBaTesieM OblAM  HapylleHbl YCNOBMA 3KCMJyaTauuuM WAW Ha  MYAbTUMNAEKCOp-
KOMMyTaTop OblIN NoAaHbl NUTatOWME HanpaXKeHus;

® MY/ZIbTUNNIEKCOPY-KOMMYTATOPY HaHECEHbI MEXaHUYECKNE NOBPEXKOEHNA;

e uyHTEepdeicol MYJIbTUMNIEKCOPA-KOMMYyTaTOpa NnoBpeXXaeHbl BHELLUHUM OnacHbIM
BO3eNCTBUEM,

TO PEMOHT OCYLLUECTBNIAETCA 3a CHET NO/N1Ib30BATENA.

JocTaska HeuncnpasHOro MYNbTUNNEKCOPA-KOMMYTATOpPA B PEMOHT  OCyLWlecCTBNAETCA
no/sib3oBaTenem.

lapaHTUiMHOe 0bCNyKMBaHWE MpPepbiBAaeTcA, eclM MoAb30BaTe/lb NPOU3BES CaMOCTOATE/IbHBbIN
PEMOHT MY/IbTUMNEKCOPA-KOMMYTATOPa (B TOM YMC/E, 3aMEHY BCTPOEHHOIO NpeaoxpaHuTens).
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