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TepmuHonorua

E1 noTok — KaHan nepefayv A[aHHbIX, UMeoLWUin nHTepdelic B COOTBETCTBMMU CO
ctaHgaptom ITU-T G.703 ana nepegayy AaHHbIX C HOMWHa/bHOWM
6UTOBOM CKOpPOCTbio 2048 K6MT/C, KaK C LMKNOBOW OpraHusauuein B
CcoOoTBETCTBUM co cTaHaapTom ITU-T G.704 (unm WKM-30), Tak n 6es
LMKIIOBOM OpraHmM3aLmu.

E1 nHTepdeiic — uHTepdenc obopyaoBaHUs B COOTBETCTBMM CO cTaHaapTom ITU-T
G.703.

Ethernet KaHan — KaHan nepefayu  AaHHbIX, WMEKLWWMI NepekarvYaemMblii  nam
aBToonpegensemolit MHTepdpenc tuna 10BASE-T, 100BASE-TX wau
1000BASE-T gna noakntoveHna K JIBC B COOTBETCTBUM CO CTaHOAPTOM
IEEE 802.3.

NHTepdelic Ethernet — NHTepdenc obopyaoBaHNA B COOTBETCTBUM cO cTaHgapTom IEEE 802.3.

ONTOBOJIOKOHHbIN WMHTepdeinc — WUHTepdeirc obopyaoBaHMa  Ans  Nepefadn  AaHHbIX Mo

Ethernet ONTOBOJIOKOHHOMY Kabento B COOTBETCTBUM co cTaHaapTom IEEE 802.3.

ArperaTHbIn UHTepdenc — uHTepdelic Ethernet, npegHasHayeHHbIN Ansa nepegaym AaHHbIX E1 n
Mo0/Ib30BaTE/IbCKMX AAHHbIX OT O4HOI0 MyNbTUMNIEKCOPA-KOMMYTATOPa K
apyromy.

ABOHEHTCKUI UHTepdelic — wuHTepdeiic Ethernet, npegHasHayeHHbIM ANA NOAKNOYEHMUS
aboHeHTCKMx ceTen Ethernet M AnA NoAKNIOYEHWUA YNPABAAIOLLETO
KoMnMbtoTepa.

CseToAMOAHbIE MHAMKATOPDI — CUrHaNbHble CBETOAMOAbl 3€/1EHOMO, YEeNTOro U KPacHOro LBETOB,
npefHasHavyeHHble ANA MHANKALMW COCTOAHUA HTepPdECcoB.

Mpsamoii Kabenb — Kabesib, B KOTOPOM KOHTAKTbl pa3bemMa Ha OAHOM KOHLLE COeAMHEHbI C
OAHOMMEHHbIMM KOHTAaKTaMM PAa3beMa Ha APYroM KOHLLE.

CKpelLueHHbI Kabenb — Kabenb, B KOTOPOM KOHTaKTbl pasbema, npegHasHayeHHble Aad
nepefaym Ha OAHOM KOHLe, COeAMHEHbl C KOHTAaKTaMW pasbema,
npegHasHayeHHbIMW 415 NPUeMa Ha APYrom KOHLLE.

YnpaBnatoLwmii Komnbotep — MepPCOHaNbHbIN KOMNbIOTEP, NPEeAHA3HAYEHHbIN A1 MOHUTOPWUHIA U

ynpaBAeHNsa MyabTUMNIEKCOPOM-KOMMYTATOPOM.
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1 YcTpoiicTBO M GYHKLUOHMPOBaHUE

3Ta rnaBa 3HAKOMMUT C MYbTUMAEKCOPOM-KOMMYTAaTOPOM (rMBPUAHBIM MY/NbTUNNEKCOPOM)
Sprinter TX 1 onuCcbIBaeT ero 0OCHOBHbIE BO3MOYKHOCTU, aNTOPUTMbl PaboTbl.

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

MynbTUnAeKcop-KommyTaTop Sprinter TX npeactaBnseT coboi CNOXKHOE MUKPOMPOLLECCOPHOE
YCTPOMCTBO, COCTOSILLEE W3 CAeAyloLMX OCHOBHbIX y3n0B: E1 ¢peiimepa, B COCTaB KOTOPOro BXOAMUT
LeHTpanbHbIV npoueccop (LLMN), Ethernet kKommyTaTopa 2-ro ypoBHA M CONPOLLECCOPA U3MEPEHWUIA.

BbiweonucaHHble Yy3/bl pa60Tar0T noA ynpasieHnem LeHTPanbHOro npoueccopa, nporpaMmmHoe
obecneveHue KOTOPOro BbINOZIHAET caieayrouime OCHOBHbIE (I)YHKLI,MMZ

®  MPOBEPKY U KOHOUIYpaLMIO BCEX Y3/10B MYAbTUMIEKCOPA-KOMMYTATOPA NPU BKAKOYEHUM NUTAHUS;
®  3arpysky Mmkponporpammbl B E1 pperimep;
®  MaKeTM3aumio 1 nepegady notokos E1 yepes kaHan Ethernet;

®  KOHTPO/b NapameTpoB BXOAHbLIX CUTHa/NOB W COCTOAHWUA arperatHbiX MHTepdeicos BO Bpemsa
paboTbl MybTUNIEKCOPa-KOMMYTATOPA;

®  3anNuCb B 3HEProHE3aBMCMMYI0 NamMATb AaHHbIX 060 BCEX OTKAOHEHWMAX OT HOPMbl BXOAHbIX
CUrHaM0B U HapyLleHNAX paboTocnocobHOCTU MYIbTUMNNEKCOPA-KOMMYTATOPa;

®  NHAMKAUMIO OYHKLMOHMPOBAHMA MYAbTUNNEKCOPA-KOMMYTATOPa W Bblga4vyy AMArHOCTUYECKOM
nHdopmauum no npotokonam telnet, SSH, HTTP, SNMP.

AC 220V
...... BI—I
4 c TepmomeTp
i onpoLiecco
O O}t ’|—> p p
BN
MEM Clock Ethernet 1000Base-T

5000 — | = J—@
E1 G.703 interfaces
Ethernet

Ml
E1l KOMMyTaTo
wis [ J— g yratop
dpenmep 2-ro ypOBHA

3anyck s E 5 UART 1,2
33aBOACKOM

pexxume |

KonsepTop Fl miniUSB
FLASH ypostel

|

RJ45

PucyHok 1.1 - OCHOBHble y31bl My/IbTUNNIEKCOPA-KOMMYTATOpa Sprinter TX

BxogAawme notokn E1 npuHMmaloTca aboHEHTCKMMM UHTepdelicamm ycTpoictea. CoctosHue
MUHTepdelica (OTCyTCTBME CUrHana, KoAOBble OWMOKKM, noTepa ¢GperMMoBOM CTPYKTYpbl) HEMNpPepbiBHO
KOHTponupyetca E1 dpelimepom. LleHTpanbHbI npoueccop pasbuBaeT MNPUMHATbIM MOTOK Ha MNaKeTbl
AnnHol ot 128 no 1408 6aiiT, KoTopble coaep:KaT oT 4 ao 44 ¢peiimos G.704 (npu nepepaye 32 Talim-
cnotoB) u oT 4 oo 252 dpelrimos G.704 npu nepenaye meHee 32-yx TaliM-CNOTOB. ITU NaKeTbl CHabKaloTCs

000 «HCK KommyHuKkaumm Cnbupmu», 2018 r. WWW.NsC-com.com 5


http://www.nsc-com.com/

Sprinter TX P326.30.11-006-62880827-2016

3aro/IoBKamm B COOTBETCTBUM C OAHMM W3 MNOALEPKMBAEMBIX CTaHAAPTOB M METKaMW NpUOpUTETa, WU
HanpaB/AKOTCS B NAaKeTHbIN KOMMyTaTop. MakeTHbI KOMMYTaTop, B CBOO oYepesb, Ha OCHOBE UmetoLlelca
Yy Hero nHdopmaLmmn o mapuipytax (M Ha OCHOBe anropmMTma obyyeHua) c ydeTom npuoputeta n metok VLAN
Hanpae/AeT MaKeTbl, cogepkawme WHbopmaumio o E1 noToKe, B /IMHUIO nepenayvn, BMmecTe C
No/1b30BaTe/IbCKMMU NaKeTamMu, NOCTYNaoWMMN Yepe3 abOHEHTCKUE NaKeTHble HTepdenchbl.

BCTpe‘-IHbIﬁ MYZIbTUNNEKCOP-KOMMYTATOP NPUHUMAET aApeCOBaHHble €My MaKeTbl, BbINOJIHAET
KOHTPOZ1Ib NOCTYNUBWNUX AaHHbLIX, NpU HeO6XO,CI,MMOCTM 3anpawmean NOBTOP MOTEPAHHbIX NAKeToB, U
Hanpas/AE€T NoJib30BaTe/IbCKMNE MaKeTbl B aboHeHTCcKMe MHTepdDEﬁCbI Ethernet, a MNakeTbl C NOTOKOBbIMU
AaHHbIMU B BbIXOAHYIO o4epedb npotueccopa 06pa6OTKM NOTOKOB.

MynbTUnNAeKcop-KoMMyTaTop paboTaeT noA YynpaBAeHMEM BCTPOEHHOW OnepauyoHHOM
cuctembl LP OS. Koa onepauMoHHOWM CMCTEMbI M HACTPOMKM MY/NbTUMIEKCOPA-KOMMYTAaTOPa XPaHATCA B
MMKpocxemax GA3W-NamaTh, OpraHn3oBaHHbIX B GpailioByto cucTemy.

O6HoBNEHME nporpammHoro obecnevyeHus MYNbTUNNEKCOPA-KOMMYTATOPa MOXKET 6bITb
BbIMOJ/IHEHO:

- KOHCO/IbHbIMW KOMaHaamM Yepes "TepMunHanbHoe" nogkntoueHne nam no NpoTokosiam telnet,
ssh, npeaBapuTeibHO cKonupoBsas dali/ibl 0OOHOBAEHMUIA Ha YCTPOMCTBO MO NpoToKony FTP;

- yepe3 Web-nHtepdeic no npotokony HTTP;

[na 3aWmTbl OT HECAHKLUMOHMPOBAHHOIO AOCTYNa NpeAyCMOTPEH 3anpoc Napoaa n nposepka IP
agpeca ynpasaAoLWen CTaHLnu.

1.1.1 Motoku E1

MoTok E1 (2048 K6uT/C) — 3TO NepBMYHbII KaHan Nae3noxpoHHoW undposoi nepapxmm (PDH).
Ba3oBbIMM XapaKTepUCTUKaMK ero GU3MYECKOTO YPOBHA AB/AIOTCA a/JfTOPUTM KOAMPOBAHWUA CUTHaNa U
dopma nmnynbca. B antepatype, Kak NpaBu/Io, YKasblBaloT ABa a/iropuTMa KoauposaHmua — AMI (Alternate
Mark Inversion) n HDB3 (High Density Bipolar 3), Ha npakTuKe e B nogasnatolem 60/bLLIMHCTBE CyYaeB
ncnosib3yetcsa nociegHuii. HapyleHus AMHENHOro KoAMPOBaHUA Bbi3bIBalOT NMOABNEHWE TaK Ha3blBaeMbIX
KOZOBbIX OWWBOK, OAHAKO I3TOT MapamMeTp ABAAeTcAs BTopocTeneHHbiM. KogoBas owwnbka He Bcerga
npuBOAMUT K BUTOBOM, a MMEHHO 4YacToTa 6uToBbix owmnboK (bit error rate — BER) M ecTb BarkHeiwwasn
XapaKTepUCTUKA cucTem LnppoBon nepesaumn.

Ctpyktypa notoka E1 onpepenseTcA Ha KaHanbHOM YypoBHe. KaK M3BeCTHO, 3TOT MOTOK
dbopmupyeTca NyTeM BPEMEHHOro MyabTUMAEKCcMpoBaHuA 32 KaHanoB 64 K6ut/c. Mpu 3atom TakK
HasbiBaemMbllt UMKA (frame) E1 obpasyeTca 3 32 BOCbMUOUTOBbIX TaliM-C/I0TOB, Hymepyembix oT 0 ao 31.
HyneBoW TaliM-CNOT NPUMEHSETCA ANA CAYKeOHbIX Lenei: nepesadym CUrHana LMKNOBOW CUHXPOHU3AL MM
(FAS — Frame Alignment Signal) nnu curiana NFAS (Not contain Frame Alignment Signal), coobuieHuii 06
OWMbKax W aBapuiHbIX curHanos. EcaM npu 3TomM Bce oOcCTajibHble TaWM-CNOTbl OTBOAATCA MOA
No/sIb30BaTENbCKY0 MHPOPMALMIO, TO TAKYl0 CTPYKTYpPYy MOTOKa HasbiBatoT umknosoi (FAS) nan MKM-31.
Cuctemol UKM-31 ncnonb3ytoTca oA nepenadn AaHHbIX, A TAaKKe B HEKOTOPbIX NpuaoxKeHuax ISDN.

Ecin MOMMMO Hy/NeBOro TaMM-C/IOTa NOZ CAyXKebHble uenn oTsoguTca M 16-1 — B Hem
nepepatoTca CUrHanbl BHYTPWMKaHaAbHOW TenedpoHHOW curHanmsaumum (A, B, C, D) u cBepxumKnoBow
CUHXpOHM3auum (MFAS — MultiFrame Alignment Signal), — To TaKaa CcTpyKTypa Ha3sbiBaeTcA

csepxumknosoit (MFAS) nnm UKM-30. 16 UMKNOB COCTaBASAIOT CBEPXLMKI, B Te4EHNE KOTOPOro nepeaaeTca
curHanmsauma gna Bcex 30 pasroBOpHbIX KaHanoB. Cuctembl MKM-30 npumeHAIOTCA B KAaCCUMYECKUX
TenedoHHbIX CETAX.

Kpome MKM-30 n MKM-31 cywecTtByeT ewe ogMH TMN noToka E1, KOTopbI xapaKTepusyetcs
oTcyTcTBMEM BOoOOLWE Kakon O6bl TO HM  OblNnO  CTPYKTYpbl, T. €. pasfeneHua Ha  KaHanbl.
HecTpyKTypupoBaHHbIi NOToK E1, Kak NpaBnao, UCNONL3YIOT B CETAX Nepesayn AaHHbIX.

Mpotokon nepepaumn E1
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MynbTnnaekcopbl-kommyTaTopbl Sprinter TX cnocobHbl nepegasatb OT OAHOMO A0 ABAALATH
yeTblpex NoToKkoB E1 Yepes ceTu nakeTHoW nepegayun gaHHbix (Hanpumep, IP cetn nam Ethernet). Mpouecc
nepefadn nNpospayeH ANA BCEX MPOTOKOMOB M CUTHaNM3auui U, Takum 06pasom, COBMECTMM CO BCEM
cylwecTsytowmm obopygoBaHnem, UCnonb3yowmm nHtepdeiicol E1.

B ocHoBe TexHonoruu nepegayn notokos E1 yepes nakeTHyto cpeny Ethernet wam IP nexut
NPUHUMN pa3bueHna OUMTOBOro NOTOKA HA paBHble parMeHTbl M Mepefayn Kaxaoro M3 HUX yepes
NaKeTHyIo cpeay B BUAE OTAE/bHOIO NakeTa, CHabKeHHOro COOTBETCTBYIOLLMM 3arosIoBKOM. Kak M3BECTHO,
6a30BbIn “kKMpnuunk” ceteit TDM — notok E1 popmupyeTtcs nyTem BpeMeHHOro MyabTUNAEKCUPOBaHUA 32
KaHanos 64 Kéut/c. Mpu 3Tom, Tak HasbiBaemblii ¢dpeiim E1 cocTouT 13 32 Talm-cnoTos (6aiiToB), ABa w3
KOTOPbIX OBbIYHO MCMONb3YIOTCA ANA CNYXKEOHbIX Lenen: oAuH — AN CUHXPOHWU3AUMKM, APYron — ana
curHanusaumm. Takum obpasom, ectecTBeHHOM nopumnein 6Gutosoro notoka E1 asnsercs ¢ppenm maum rpynna
¢penmoB. Ha nepsblit B3rNA4 MOMKET MNOKA3aTbCA, YTO A1A HALEKHOrO, OPUEHTMPOBAHHOrO Ha
YCTaHOBNIEHNE COEAMHEHUN cepBuUCa cneayeT MCMNOJIb30BaTb TPAHCMOPTHbIM npoTtokon TCP. OgHako
peannsyemas TCP rapaHTMpOBaHHAA [AOCTaBKa MNAKETOB 4pe3BblYalMHO W3ObITOYHA, Kpome TOro,
MCMNO/Ib3yeMbliA B MPOTOKO/JIE MEXaHU3M MOBTOPHOW Mepefayn COBEPLIEHHO He npeAHasHayeH Ans
NPUNOXKEHWUIN pPeanbHOro BpeMEHMU.

Bbonee noaxodsalwmMm ABAAETCA NPOTOKOA TPAHCMOPTHOrO YPOBHA, OCHOBAHHbLIM Ha Nepeaave
aenTtarpamm 6e3 KBUTAHUMN, ONLMOHA/IbHO BO3MOXHO MCMNO/Ib30BaHME MeXaHW3Ma NOBTOPHOM nepeaaumn
OAHHbIX Ha OCHOBE ABHOrO 3amnpoca Ha nepegadvy. B atom cnydyae gona cnyebHolh mMHbopmaumm
(n36bITOYHOCTB)  3HAUUTENbHO MeHblle: 3arosioBok Ethernet (14-18 6aliT), onuuoHanbHo UDP u IP
3aro/ioBoK (8+20 6aliT), 3aronoBok TDMoP (14 6ant) u FCS (4 6aiita). UToro — 60 6aWT npu
MCnoab3oBaHUM npoTokonos IP/UDP n 32 6aitt 6e3 ncnosb3oBaHWA 3TUX NpPoOToKonos (+4 6aliTa npu
ucnosb3oBaHuu VLAN Tara). Ve npu 256-6aliToBOM NoNE3HOW Harpyske 3TO BMOMHE npuemiemo. Takoe
obbeanHeHne ©GpernmoB He npuMBEAET K CKOMbKO-HMOYAb CYyLWECTBEHHOMY YBEJIMYEHUIO 3a4EPKKM,
NMOCKOJIbKY Kaxkaplid ppelim anutca scero 125 mKc. [aske Mcnonb3osBaHue rpynnbl U3 BOCbMKU $Hpeinmos,
npuBHECeT AONOJIHUTENbHYIO 3a4ePXKKY BCero B 1 mc, YTo Ha NopAaoK MeHblle 15-Mc 3aaepKKu KogeKa 8
Kéut/c, ncnonbayemoro B cuctemax |IP-renepoHnn.

KakoBbl 6bl HM 6bINW AeTanu peannsaumm cUCTeMbl MAaKETHOM nepegayn LUPOBOro MOTOKa,
Ba)KHO OTMETUTb, YTO OHW obecneunBaloT NPo3payHyto nepecbinky ¢perimos TDM, He U3MEHAA HU TalM-
CNOTbl, HX KaHaNbl CUFHANU3AUMK, HU NepedaBaemyto MHGOPMaUMIO. MO3TOMY MX MOXKHO WMCNO/b30BaTh
AN TPAHCMOPTMPOBKM TpadurKa Nobbix cepBmcoB E1, Aaske eCnM YacTb KaHaN0B 3aHATA NOJ AaHHble UM,
CKaxkem, noToK E1 He wumeeT BoobUEe HMKAKOW CTPyKTypbl (T. e. npeacTasnseTr coboit
HECTPYKTYPUPOBaHHbIV NOTOK 6MTOB). TexHoNOrMa NpUMeHnma 1 ana cepsuca Fractional E1, B aTom cayvae
ANA CHUXeHMA obbema TpadmKa B IP-nakeT BKAtOYAIOTCA cneumnanbHble MHPOPMaLMOHHbIe 6alTbI.

PaccmoTpyMm MCMONb30BaHWE KasKAOro M3 Tpex TUMOB CUrHaNM3auMWU: BHYTPUMOAOCHY (in-
band), no BbigeneHHbIM curHanbHbiM KaHanam (CAS) u obuiekaHanbHyo (CCS). Mpu mcnonb3oBaHUK
BHYTPMMOJIOCHOM CUrHanM3aumnm cnyxebHana nHdopmauma nepesaetcs No pasroBOPHOMY KaHany B TOM XKe
YaCTOTHOM AMana3oHe, YTO U cama peyb. CiyrKebHble coobLeHNsA NpeacTaBAAOT cO60lM NPOCTO TOHA/bHbIE
curHanbl (Hanpumep, kogsl DTMF nan MFCR2) u nosatomy npo3payHo nepecbiiatotca cuctemamum ElolP
BmecTe ¢ peybto. CoobueHunsa curHanmsaumm CAS nepecbinatotca B Tom e ¢pelime E1, yto n cama peub
(8nAa HMX cneymanbHo BblgeneH 16-i TalMMm-C/IOT), HO He B PeyeBOM AmanasoHe yactoT. Cuctemsl ElolP
nepeaaroT Ux ToxKe abcotoTHO Npo3payHo. Hanbonee N3BECTHbIN NpPeacTaBUTENb CUCTEM ODLLLEKAHAIbHOM
curHanmsaumm — 370 cuctema OKC Ne 7 uam QSIG, wucnonbsyiowana 64-K6ut/c KaHanbl nepepaum
MHPopmaumn. B KayecTBe NOCNEAHUX YacTO CAyXaT KaHanbl (TaliM-CnoTbl) BHYTPM noTokoB E1. B atom
C/ly4ae coobLLEeHUA CUTHaNN3auumn Toxke 6e3 npobnaem cneaytoT yepes yctpoictea E1olP.

Ona obecneyeHuns KadyecTBa (a MHOraa u BO3MOXKHOCTM) nepegayun E1 TpadmKka Heobxognumo
noaAep»KMBaTh OO0/KHbIN YypOBEHb CMHXPOHWM3auMK. MakeTbl, Nnepegasaemble No Ethernet-cetam (a Tem
b6onee IP-ceTAM), MWCNbITbIBAIOT OMNPEAENEHHYIO 33a4EP)KKY, MPUUYEM ee Be/IMYMHA MOXKET CWUJIbHO
BapbupoBaTtbcA. [na amynaumm B IP-cetn paboTbl ceT TDM Heo6XoaMMO YMEHbLLUTL BapuaLUIo 3a4ePKKK
[0 onpefeneHHOro ypoBHsS, 0becneuyMBalOLLEro KauyecTBEHHY TenedpoHHyto cBA3b. [aHHas 3agada
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pelaeTca NPUHUMAIOLMM MYNbTUMNIEKCOPOM-KOMMYTaTOpoM Sprinter TX C NOMOLLbIO Cra*KMBaKOLWLErO
6ydepa 1 cneumanbHOro aAropuTMa BOCCTaHOB/IEHMSA YaCTOThbl Nnepeaayn E1 noToka.

CuHxpoHu3zauua

[na obecnedyeHna npo3pavyHOCTM npolecca nepedadn noTtoka E1 yepes nakeTHylo cpeay, B
KOTOPOW BpemMA 33aJepXKu (Bpemsa, Tpebyemoe ana nepefadn naketa OT MyHKTa OTNPaBKM [0 MNyHKTa
Ha3HauyeHuA) ANA KaXAoro naketa AaHHbIX MOKET BapbMpoBaTbCA B LUMPOKUX npeaenax, Heobxoammo
CrNaXKMBaTb BapmaLMn 3aAepXeK U NoAAEePXMBaTb MOCTOAHHYIO YacTOTy nepeaadn AaHHbIX, B TOYHOCTM
COOTBETCTBYIOLLYIO YacTOTe npuema.

AI'II'OpMTM nepegaydu sbirnaanT cheagyrowmnm 06pa30M:

Bxoaawme notokn E1 npuHMMaloTcs aboOHEHTCKMMM WHTepdericammn ycTpoicTea. MpUHATLIN
NoToK pasbuBaeTcs Ha nakeTbl AAnHoM oT 128 po 1408 6aiiT, KoTopble cogeprKaT oT 4 go 44 dpenmos
G.704 (npwn nepepgaye 32 Talim-cnotoB) U oT 4 go 252 dpperimos G.704 npu nepenadye meHee 32-yx Tanm-
CNOTOB. ITW NAKeTbl CHabXKakoTCA 3aroN0BKaMMn B COOTBETCTBUM C OAHUM U3 NOAAEPHKMBAEMbIX CTAaHAAPTOB
M MeTKamn npuoputeTa, U Yepe3 paBHble NPOMENKYTKM BpemeHW, bnarogaps NOCTOAHHOM YacToTe
NPUHMMAEMOrO MOTOKa, HAMpaBAAIOTCA B arperaTHbli MHTepdEeic U B NMHUIO Nepegaun. ANropuUTmsl
paboTbl MaKEeTHbIX KOMMYTaTOPOB TapaHTUPYIOT NPUOPUTETHYIO nepegady MaKkeToB, COAepMKalLmx
NMOTOKOBbIE AaHHble. BCTpeyHoe yCcTpOMCTBO NMPUHMMAET afpecoBaHHble eMy MaKeTbl, U MoC/e KOHTPOoNA
LLe/IOCTHOCTU HanpaBs/iAeT MoJib30oBaTefNibCKMe nakeTbl B bydep aboHeHTCcKoro uHTepdelica. Ha ocHose
MHbOPMaUUKM O CTeneHu 3anonHeHusa bydepa ycTaHaBIMBAETCA YacToTa BbiIXogAaLLEro noToka. Mpoueaypa
KOPPEKTUPOBKU BbIXOAHOW 4YacToTbl BbinonHaeTca 20 pa3 B CeKyHAy, YTO MO3BOJIAET BOCCTaHaB/MBaTb
WUCXOOHYH YacTOTy C BbICOKOM TOYHOCTbIO. 3a Bpems MopagKa HECKOJIbKMX CEKYHZ MOC/ie BK/YEHMUS
YCTPOWCTBA CKOPOCTb BbIXOAHOIO MOTOKA MOACTPAMBAETCA K CKOPOCTM BXOAHOIO MOTOKAa M OCTaeTcA TOYHO
paBHOM el B TeYeHWe BCEro BPpemeHu paboTbl ycTpolicTBa. MrHOBEHHbIE OTK/IOHEHMA CKOPOCTM nepeaaymn
He npeBbIWatoT 1-2 MUAMOHHbIX gonent (ppm).

90
80 4
70 4
60
50
i 40 A
30 4
20 4
10
O,
o1 3 5 7 9 1113 15 17 18 21 23 25
Bpems, cek

OTKNOHEHWE BBIXOAHOW
4acToThI, ppm

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

Hacrtpoiika E1

Y106bl HacTpouTb E1l, HeobxoAMMO YCTAaHOBWUTb MNapaMeTpPbl COEAUHEHUA M MNapameTpbl
nepegayn. K napametrpam coefMHEHUA OTHOCATCA afpec yAaseHHOro My/abTUNAeKCcopa-KoMmyTaTopa U
HOMep MOopTa Ha Hem, a TaKXKe OCHOBHble MapameTpbl MAKETOB AaHHbIX Hecywwmx NoToK E1 Takue Kak
pasmep naketa, meTkn VLAN 1 NproputmnsaLmm, pexkMm cxKatma nays. T.e. yTobbl YCTaHOBUTb CoeguHeHMe
MeXay YKasaHHbiMK E1 uHTepdelricamm Ha NOKaNbHOM MyNbTUMIEKCOPE-KOMMYTATOpe U yAaseHHOM, Bbl
[OJIKHbI YKa3aTb Homep E1 uHTepdelica Ha 1OKaNbHOM My/AbTUNIEKCOpE-KOMMYTaTope, YKasaTb IP agpec
yAaNneHHOro MynbTUNAeKcopa-kommyTaTopa M Homep E1 uHTepdelica Ha yganeHHOM MynbTUNAEKcope-
KOMMyTaTope. 3TO MOMKEeT cAenaTb TOMbKO aAMMHUCTPATOP M HACTPOMKa A0/KHa ObiTb BbINOJHEHA Ha
060MX KOHLLaX BUPTYa/IbHOrO COeAMHEHUS.

CyuiectsyeT BOSMOXHOCTb YCTAaHABAMBATb COeAMHEHNE TONBKO C OAHOMO KOHLA. 9TO BO3MOMKHO,
KOrAa Ha yoaneHHOM YCTPOWCTBE Yy TOrO MHTepdeica, ¢ KOTOPbIM NAaHUPYETCA COefUHEHME, YCTAaHOB/EH
pexkum Listen.
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CyliecTByIOT CieaylolimMe napameTpbl:

[TapameTpbl nepegayn:

e VLANID

Homep BupTyanbHOW JfoKanbHOW ceTn. Heobxogumo BbibMpaTb Takoh VLAN, 4Tobbl nNaKeTbl
NPOX0AMIN HAaCKBO3b OT OAHOr0 YCTPOMCTBA A0 ApYyroro. Bo3amoskHbl BapuaHTtbl oT 0 go 4095, 0 o3HavaeT
otcytcTBne metku VLAN.

o VLANPri

BCTpOEHHbIN KOMMYTATOP MY/IbTUNIEKCOPA-KOMMYTaTopa TpebyeT YTobbl NpuopuTeT bl paBeH 6-Tu
wan  7-mm  pna  obecneyeHna abCONOTHOrO MPUOPUTETA, E€CAU  KEe WCMONb3YHTCA BO3MOMKHOCTM
npUopUTM3aLMM [OMNOJHUTENBHOIO 060PYAOBaHMA MOXHO WCMO/Ib30BaTb At06OE YUC/IO B 3TOM C/ydae
MY/IbTUNNEKCOP-KOMMYTATOP NNLWb NomeYaeT nakeTbl E1, a 4ONOAHUTENbHbIE KOMMYTATOPbI OTBETCTBEHHDI
3a TO, YTobbI AaTb NpUOPUTET corlacHo MHpopmaumm VLAN. Heobxoaumo, uytobbl Tpaduk E1 nmen cambiit
BbICOKMM NPUOPUTET B MeCTHOM ceTu Ethernet.

o Compression

Bk/louyeHne/BbikNoYeHMe CcxKaTuA. CxKaTue ocyuiectBaseTcA 6e3 notepb. ECiM cxkaTue BKAOYEHO, TO
HEWCNONb3yemMble B KaHajle TalMM-CNIOTbl He MepeaaloTca, CNefoBaTesibHO, YMEHbLIAETCA pasmep
nepegaBaemMblx MNAKETOB, a, C/Ie0BaTe/IbHO, M 06beM NepeaaBaemblX AAHHbIX.

o KeyFramelnterval

NHTepBan mexkay nepegadyamm NakeToB CO BCEMU TaiM-C/IOTaMK B C/lydae BKIKOYEHHOTO cxKatus (T.e.
WHTEpPBaN MeXAy Nepecbl/IkaMn KOHTPOJIbHbIX (KOHCTAHTHbIX) 3HAYEHUI).

MoeT NnpMHUMaTb 3HadyeHns oT 0 o 65535 ppeimos.

Mo ymonyaHuto MMmeeT 3HaveHne 16 ¢pelimos, T.e. NAKET CO BCEMM TalM-C0Tamm ByaeT oTnpaBasaTbCA
yepes Kaxapble 16 ppeinmos.

e DSCP

Kog amnddepeHumnpoBaHHoro obcnyKnBaHus npeactaBnser coboit 3HauyeHue, Kogupyemoe B none DS
(Differenciated Service - andpdpepeHumpoBaHHoe obcnyxkmnsarue). Kaxagbii yzen DS gonskeH Mcnonb3oBaTb
3TO 3HayeHwe AanA Bblbopa nosTtanHoro nosedeHus (PHB - Per-hop behavior), ana pewenua o
KNnaccMduKaumm Kaxkgoro nepecbiiaemoro naketa, GYHKUMA KOHOMLMOHUPOBaAHMA TpaduKa, TaKMX KakK
M3MepeHUa, MAPKUPOBKA, 06paboTka M KoHTposb. Mone anddepeHumpoBaHHOro obcaykmsanua (DS)
3aHMMaeT 6 cTaplumx 6uToB (bbiBLIero) okTeTa IPV4 TOS u (6biBwero) okteta IPV6 Traffic Class;

Bo3MOXHbI ciegytolime 3HauyeHns Kogos anddepeHLMpoBaHHOTO 06CyKNBAHUA:
default - obecneuyeHune nepecbiik1 No BO3MoXKHocTH (RFC 2474)
¢s[1..7] - Class Selector Codepoint - Kog cenektopa knacca (RFC 2474). Tabnanua 1.1 - cooTBeTCTBUA CO
3HavyeHuamun ToS.
aff1..4][1..3] - Assured Forwarding - NapaHTMpoBaHHasa nepecbinka (RFC 2597, RFC 3260). Tabanua 1.2 -
COOTBETCTBUSA CO 3HaYeHusmu ToS.
ef - Expedited Forwarding - yckopeHHas nepecbinka (RFC 3246)

Tabnuua 1.1 — Kog cenektopa Knacca (Class Selector Codepoint)

DSCP ToS
( Cll(:sg ;:feiﬁorpczzg:s;:t) 3HaueHue (dec) (E:ﬁi?gfl; _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 EO
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Tabnuua 1.2 — FapaHTUpoBaHHas nepecbinka (Assured Forwarding)

Class 1 (HaumeHbLUWMiA) Class 2 Class 3 Class 4 (HamBbicLUWMiA)

HusKuii npuopuTeT AF11 (001010) AF21 (010010) |AF31 (011010) AF41 (100010)
OT6paCchIBaHIA NaKeTOB DSCP 10 DSCP 18 DSCP 26 DSCP 34
ToS 40 ToS 72 ToS 104 ToS 136

CpeaHmii npuopuTer AF12 (001100) AF22 (010100) |AF32 (011100) AF42 (100100)
OT6paCchIBaHMA NaKETOB DSCP 12 DSCP 20 DSCP 28 DSCP 36
ToS 48 ToS 80 ToS 112 ToS 144

Bbicwuuii npropuTer AF13 (001110) AF23 (010110) |AF33 (011110) AF43 (100110)
OT6pachIBaHIA NaKeTOB DSCP 14 DSCP 22 DSCP 30 DSCP 38
ToS 56 ToS 88 ToS 120 ToS 152

MNpn n3meHeHMM 3HauyeHus napameTtpa DSCP u coxpaHeHUn KoHobuUrypaumm, B daiin KoHdUrypaumm
system.cfg 3anuwetca 3HayeHne koga DSCP n 3HayeHune ToS, Hanpumep:

#TDMoP{
#0{
#tconfig{
Set ToS=32;
Set DSCP=csl;
}
}
¥

e FrameSize

YcTaHaBnvBaeT pasmep dperima B %2 mc. MoxKeT NpuHMMATb 3HavyeHuA: oT 1 go 63. Mo ymonyaHuio
paBHO 2. Heo6X0AMMO NOMHUTL, YTO Yem BoJiblie NAaKeT, TEM MeHbLUe HAKMAAHbIX PacXoA0B Ha nepenady
3aronosKa. Tem 6osblue 3agepiKKa Ha NaketTusauuto. Tem 6onblune notepu GUT NpM NponagaHum ogHOro
nakera.

MNapameTpbl Npuema:

e JBSize

YcTaHoBKa pa3mepa BbIXOZAHOWM oyepeam, B MUNANCEKYHAAX.
OH poneH ObITb 6osblie, Yem (NYKTyauMa TPAH3UTHOTO BpemMeHW B ceTW. Hanpumep, ecam gas cTa
NnakeToB Bpemsa TpaH3uTa Konebnetca ot 2.5 fo 6.5 mc, To 6ydep fomKeH 6biTb, X0TA Obl 4 MC, YTOObI HU
OAMH NaKeT He 6bln noTepsaH. Jlyywe, ecian bydep ewe 6o0/blue, TOrAa CMOXKeT pPaboTaTb MexaHM3M
nepesanpoca NOTEPAHHbIX NakeTos. Bo Bcex cnyyasax, Korga AUCNEpCUMA BPEMEHWN 3a4EePXKKU MpeBbllaeT
e4MHULblI MUIUCEKYHA, BEMYUHA Bydepa — KOMNPOMUCC MeXAY 334EPKKOM U KOIMYECTBOM NOTEPAHHbIX
naketoB. MoeT NpuHUMaTb 3HauveHuA: oT 1 mc go 2000 mc Ha nopT, HO He 6onee 4000 mc Ha Bce
YCTPOICTBO (HauMHas ¢ 9.4SR26).

CneayeT yunTbiBaTb, YTO MaKcMMmanbHoe Konmyectso Ethernet ¢peiimos B jitter-6ydepe, orpaHuyeHo
ymcaom 512, T.e. 4OKHO BbINONHATLCA ycnoBue JBSize/FrameSize < 256 (HaunHan ¢ 9.4SR28)

o MaxTimeout

MaKkcMmManbHOe Bpems 3KCTPanoasauMu (NOBTOPEHWS MOCAeAHEero MOJy4YeHHOro MNakeTa B C/yyae
BPEMEHHOIO MPeKpaLLeHNA BXOLHOIO NOTOKA NAKeTOB, HAaNpPUMep npu nepekntodeHnn Ethernet anHka Ha
pe3epBHbIN B Cly4ae aBapum) BbIxogHOro noToka E1. [lnanasoH 3HavYeHul ot 0 go 7000 mc.

e SyncSource

YKa3blBaeT WMCTOYHUK CUHXPOHM3auMm noToka E1l, Homep uHTepodeiica E1 BbibepeT WMCTOYHUKOM
CUHXPOHU3ALLMN BXOAALLMIA NOTOK Ha YKa3aHHOM MHTepdelice; -1 (N0 yMONYaHMIO) peXXUM BOCCTAaHOB/IEHUA
4yacToTbl.

NapameTpbl NPOCKaNAb3bIBAHUA:
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o SlipLeft, % u Sli

pRight, %

MUWHUMaNbHOE 3HaYeHue gKUTTep-bydepa B NPOLEHTAxX OT ero pasmepa (neBas M NpaBas rpaHULa).
MpUMmeHseTca gNa OTCNEKMBAHWMA MPOCKaNb3blBaHUA (T.e. IMBO nepenosHeHus, Mbo onycToleHus
OXUTTep-6ydepa) npu BHELWHEN CUHXPOHM3ALMUMN.

1.1.1.1 Hactpo#Ka nepegaumn notoKos E1 yepes meHio

[na aToro HeO6XOAMMO B MEHI0 nepeinTn B NyHKT “3.2.2.1 MyHkm /TDMoP/nopm/config”. OH
CNAYKUT ONA YCTAHOBAEHMS BMPTYaNbHOIO COEAMHEHMSA MeAy YKasaHHbiMM E1 uHTepdeiicamm Ha
NNOKa/IbHOM MY/IbTUM/IEKCOPE-KOMMYyTaTope M yAaneHHOM, onpeaeneHHom ero IP agpecom.

HaCTpOVIKa MOXeT BbINMO/IHATLCA TOJZIbKO aAMUHUCTPATOPOM U AO0/TI}KHaA 6bITb BbINONHEHA
COOTBETCTBYIOLLMM 06pa3om Ha 060MX KOHLLAX BUPTYa/IbHOrO COeANHEHMA.

[aHHbIV NYHKT MEHI0 BbIFAAUT caeaytoumm obpa3om, Npu coOpoLLEHHbIX HacTPoMKax (no

YMONYaHUIO):

/TDMoP/@/config LPOS
[>..

| --Status--

| strstatus
| sIPStatus
| LinkStatus
| CurrentlB
| Speed

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

| VLANPri

| pscp

| MaxTimeout

| UselpP

| GatewayBypass
| --Config--

F

Power Down
WaitingInvite
Down

(%]

(%]

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

[leTanbHoOe onMcaHMe HaCTPOEK, HUXKe Mo TeKcTy B nyHkTe "3.2.2.1 lyHkm /TDMoP/nopm/config".

Mpumep:
Ona co3paHma  BUpTyanbHOro KaHana E1  mexay
MYNbTUNNEKCOPOB-KOMMYTATOPOB: MEpPBbIA €

IP agpecom 192.168.0.22 w BTOpOh -

nepBbiMM  UHTepdpencammn  aAByX

192.168.0.23,

HeobXoAMMO A0NKHbIM 06pPa3somM CKOHOUIYPUPOBaTh YCTPOMCTBA HAa 06OMX KOHLAX.

KoHourypaums yctporictsa c 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 HacTpoiKa nepegaumn HedppeiimnpoBaHHbIX NOTOKOB E1

Hdanee HeobxoaMMO nepeinTn B MeHto no nytn “3.2.1.1 MyHkm /E1/nopm/config” w napametp
Unframed nepeBectn B 3Ha4yeHue Yes. ITo gencteme HeoH6X0AMMO BbINOSHUTL KaK C JIOKaZIbHON CTOPOHDbI,
TaK U ¢ yaaneHHol (npu napametpe AdminStatus = Listen Ha ogHom u3 ycTpoiicTs, napametp Unframed
MOXXHO M3MEHATb TO/IbKO Ha oAHOM ycTpolicTBe ¢ AdminStatus = Connect). CooTBeTcTBeHHO 0T ATC NoTOK
OOMKEH B6bITb HedpeMMUpPOBaHHbIN.

1.1.1.3 HacTpoiKa Komnpeccum (cxkaTtma) npu nepegaye notokos E1

Echn ckatne BKAKOYEHO, TO Heucnosab3yemble B KaHasje TalM-CNoTbl He nepegaroTca,

CNepoBaTe/IbHO, YMEHbLUAeTCA pasmep nepefaBaembliX MaKeToB, a, C/lefoBaTesbHO, U 0b6bem
nepefaBaemMbIx AaHHbIX. CkaTue ocywiecTenseTca 6es3 notepso.
[Ons  BKAOYEHUSs CKaTUA HeobxoamMmo nepentM B MeH no nytm “3.2.2.1 [lyHKm

/TDMoP/nopm/config” v nepesectn napametp Compression B 3Ha4eHue Enabled.

B cnydae BK/IIOYEHHOTO CXKATWA MOXKHO PeryanpoBaTb MHTEpPBa/l MeXA4y nepefayamum MakeTos
co Bcemu Taim-cnotamu (KeyFramelnterval). MoxeT npMHMMaTh 3HadeHua oT 0 Ao 65535 ¢ppeimos.
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Mo ymonyaHuto mMmeeT 3HayeHue 16 ¢pelimoB, T.e. MaKeT CO BCeMM Talm-ciioTamu byaet
OTNPaBAATbLCA Yepes Kaxable 16 ppeinmos.

1.1.1.4 HacTpoMKa cMHXpPOHM3aLMM NoToKa E1 oT BHELWWHEro UCToOYHUKa

[NA CUHXPOHU3ALUMM OT BHELHEro UCTOYHUKA B NYHKTe MeHto “3.2.1.1 yHkm /E1/nopm/config”
HeobxoaMmo napameTpy SyncSource 3aaaTb 3HayeHMe MOPTa, OT BXOAALLEro MOTOKa KoToporo 6yaer
CMHXPOHM30BaTbCA NOTOK E1 Ha Tekylwem nHtepdeice.

Mo ymonyaHuio: -1 (perKMm BOCCTaHOBAEHMA YaCTOTbI)

MpYU BKNKOYEHUM CUHXPOHM3ALMM OT BHELWHEro MCTOYHWMKA, TPebyeTcs BKAOUYUTL PEXUM
OTC/IeXXMBaHMA  NpPOCKanb3biBaHWA  (napametrp  Slip  yctaHoBuTb B Enable B HacTpolikax
/TDMoP/niopm/config).

MNpumep:

B nyHKTe meHio /E1/0/config napameTp SyncSource nmeeT 3HayeHue 1.

MoTok E1 nHtepdetica 0 bynet 6paTb cMHXPOHM3aLMIO OT Bxogallero B 1 nopT notoka E1.
1.1.1.5 Hactpo#ka ay6nmposaHusa ¢ppeiimos E1

Onsa BrkntoueHua aybauposaHus ¢perimos TDMoP, HeobxoguMmo nepenT B MEHIO B MYHKT
“3.2.2.1 NyHkm /TDMoP/nopm/config” n HacTpouTb napameTtp DoubleSend.

3HayeHWe NapameTpa yKa3blBaeT Yepes CKOJIbKO GppeimMoB OTNPaBaATb Ay6aMpoBaHHbIM dpelrim.
MoeT NpMHMUMaTb 3HadYeHuAa oT -1 go 63 pperimos.

Mo ymonuanutio: -1 (ayb6ampoBaHue OTKAOYEHO);

MNpumep:

DoubleSend nmeeT 3HaueHue 0;

Oyb6aunpoBaHHbIl dpelim bygeT oTnpas/ieH cneayolmnm;

MNpumep:

DoubleSend vimeeT 3HayeHue 1;

OybnupoBaHHbIv ¢ppelim BygeT oTnpasneH yepes 1 ¢ppeiim;

1.1.2 TMpotokon pe3sepsupoBaHua STP (Spanning Tree Protocol)

Spanning Tree Protocol — ceTeBoi npoToKkon, paboTarowmii Ha BTOpom yposHe mogenn OSI.
OcHOBaH Ha 04HOMMEHHOM aNropuUTMe, pa3paboTuNKoM KoToporo asasetca «Mama UHTepHeTa» — Paaba
MepnmaH (aHrn. Radia Perlman).

OcHoBHoOW 3agauyelt STP ssnsetca npusegseHune cetn Ethernet ¢ MHOXKeCTBEHHbIMK CBA3AMM K
OPEBOBUAHOM TOMOIOMMKM, WCKAOYAOWEN UMKAbI NakeToB. lpoucxoauT 3TO NyTem aBTOMATMYECKOro
ONOKMPOBAHNA HEHYXHbIX B AaHHbIA MOMEHT A/A MNOJMIHOW CBA3HOCTM MNopToB. [MPOTOKON onucaH B
cTaHgapre IEEE 802.1D.

NpuHumnn aencremsa STP:

e B ceTu BbIbMpaeTca 04MH KOPHEBOMN MOCT

e  [lanee KaxKAbli OT/INYHbIA OT KOPHEBOrO MOCT MPOCYUTLIBAET KpaTyalllnii NyTb K KOPHEBOMY.
CoOoTBETCTBYIOLLMI NOPT Ha3blBaeTCA KOPHEBbLIM MOPTOM. OH y 11060ro He KOPHEBOIrO KOMMYTaTOpPa TOJIbKO
oAuH!
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° MNocne aToro ANA KaXaoro cermeHTa cetu NPOCYNTbIBAETCA KpaTqaﬁLUMVI nyTb K KOpHEBOMY
nopTy. Mocr, yepes I-(OTOprl71 npoxogut 3TOT MNyTb, CTAHOBUTCA HA3HAYE€HHbIM [ONA 3TON ceTw.
HEHOCPEACTBEHHO ﬂOAKI’IPO‘-IEHHbIﬁ K CETU NOPT MOCTa — HA3HAYE€HHbIM NMOPTOM.

e [lanee Ha BCcex mocTax 610KMPYIOTCA BCe NOPTbI, He ABAAIOWMECA KOPHEBLIMM M HAa3HAYEHHbIMM.
B uTore nosyyaetcs ApeBOBMAHAA CTPYKTypa (MaTemaTuyeckuit rpad) c BepluMHON B BUAE KOPHEBOrO
KOMMyTaTOpa.

Anroputm geiicteusa STP:

o [locsie BKAOYEHUS KOMYTATOPOB B CETb, NO-YMOMAHUIO Kaxkabll (1) kommyTaTop cuntaeT cebn
KOpHeBbIM (root).

e 3aTtemM KOMMYyTaTOp HayYMHAET MocblNaTb MO BCEM MOpPTam KoHourypaumoHHble Hello BPDU
nakeTbl pa3 B 2 CEKYHAbI.

e  Wcxogs m3 gaHHbix Hello BPDU nakeToB, TOT MAM MHOM KOMMYTaToOp NpuobpeTaeT craTtyc root,
T.€. KOpHA.

e [locne aToro Bce NopTbl Kpome root port u designated port 610kupytoTCA.

e [lpoucxoauT nocbinka Hello-naketos pas B 20 cekyHA, AM60 Npu NponagaHnn/BoccTaHOBEHNA
KaKoro-HMbyab IMHKA, C LENbI0 NPenaTcTBUA NOABAEHUA NETE/b B CETU.

1.1.3 Rapid Spanning Tree Protocol (RSTP)

Rapid STP (RSTP) xapaKTepusyeTcs 3HauYMTENbHbIMW YCOBEpLIEHCTBOBaHMAMKU STP, cpeau
KOTOpPbIX HEOBXOANMMO OTMETUTL YMEHbLUEHNE BPEMEHM CXOANMMOCTU U BOJiee BbICOKYIO YCTOMUYMBOCTb.

MpuHUMN paboTbl B 0OWMX 4YepTax Moxox Ha STP: BblbupaeTcA KOpHEBOM KommyTaTop, K
KOTOPOMY, KaXKAblA U3 y4acTBYIOLLMX B NOCTPOEHUM AiepeBa KOMMYTaTOp, ULLET KpaTyahiwnii mapupyt (c
YY4ETOM MPOMNYCKHOM CNOCOBHOCTM KaHasa) yepes cocegHMe KOMMYTATopbl (MAM Hanpamyio). JIMHUK, He
nonasLUMe B MapLLPYT, NEPEBOAATCA B PEXMM OXUAaHMA N HE UCMONb3YIOTCA ANA nepesadn AaHHbIX, NOKa
paboTaloT OCHOBHble /NIMHUM. B c/Aydae BbIXOAA M3 CTPOS OCHOBHbIX JIMHWIA, OXugawowue JAUHUU
MCNOJIb3YIOTCA O/1A MOCTPOEHUA afbTePHATMBHOW TOMONOIMKM, MOCAEe 4Yero oAHa W3 JIMHWUIA CTaHOBUTCA
aKTMBHOW, a OCTa/IbHble NPOAOJIKAIOT HAaXOAUTLCA B PEKUME OXULAHUA.

1.1.3.1 ®yHKLMA 3aWmnTbl KOPHA «root guard»

®yHKLMA 3alUMTbl KOPHA 0becneymBaeT BO3MOXKHOCTb 334aTb PACMON0KEHNE KOPHEBOTO MOCTa
B ceTn. 310 obecneymBaeT yBepeHHOCTb B TOM, YTO MOPT, HA KOTOPOM aKTUBM3UPOBAHA PYHKLMA 3aLUUTbI
KOpHSA, ABAAETCA Ha3sHa4YeHHbIM. O6bIYHO BCE MOPTbI KOPHEBOFO MOCTA ABAAOTCA Ha3HAYEHHbIMU, ecn ABa
unn 6onee NOPTOB KOPHEBOTO MOCTA HE COeAMHEHbl BMmecTe. Ecinm MOCT noslyyaeT BbICOKONPUOPUTETHbIE
STP 3nemeHTbl AaHHbIX NPOTOKONa ynpassieHua moctamu (BPDU) B KopHeBOM MOpPTY, A/A KOTOPOro
BKAtOYEHA OYHKUMA 3aWmTbl KOPHA, 3aluMTa KOPHA MNepeBoamuT MnopT B cocToaHue STP, HasbiBaemoe
HeCornacoBaHHOCTbIO  KOpHA. COCTOAHME  HeCcornacoBaHHOCTM  KOPHA  aHaNOMMYHO  COCTOAHMIO
npocnywmsanuma. TpaduK yepes NopT B TAaKOM COCTOAHWUWM He nepecbliaeTca. Takum obpasom, 3awmTa
KOPHS 3343€eT PacnosIoKeHNne KOPHEBOro MOCTA. PYHKLMIO 3aLLMTbl KOPHA HEOBXOAMMO BK/IOUYUTL Ha BCEX
NnopTax, KOTOpble He AO/XKHbI CTaTb KOPHEBbLIMM.

1.1.3.2 Hactpouka npotokona RSTP
Pexkum RSTP BKatoyaeTcs Ha Ka*Xa0m NopTty oTAe/1bHO, MO YMO/IYaHUNIO OH BbIK/TKOYEH.

Bo Bknagke meHwo “3.2.3.12 [lywkm /JEth/mopm/config” napametpy Reservation Heobxoaumo 3agaTtb
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 perkum paboTbl pe3epBupoBaHuA.
Reservation No — HeT pe3epBMPOBaHUA (MO YMOAYAHMIO);
RSTP — pe3epBupoBaHue no npotokoay RSTP.
[ns HacTpolikn 1 npocmoTpa napametpoB RSTP ucnonbayetcs 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 MOXeTe NMOCMOTPETb PO/M NOPTOB YCTPOMCTBA, UX CTaTycbl, Bridge ID rnaBHOro
YCTPOWMCTBA 06CNYKMBAIOLLErO AAHHbIN cCerMmeHT ceTu, Bridge ID KOpHEBOroO YCTPOMCTBA, a TaK»Ke BblbpaTb
nopT Ana 6osiee TOHKOW HAaCTPOMKK.

Mpumep 1:

MycTb 2 ycTpoicTBa NOAKAOYEHBI APYT K APYry ABYMA MOPTaMU, Ha 3TUX NOPTax BKAOYEH npoTokon RSTP.
Bridgeld 1 yctpowcTtsa: 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:92.08.16 ©9:34:02.527 : [console] Control session finished by admin from d

Mpumep 2:

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

/System/RSTP/Interfaces LPOS Advanced ESC+h - Help
[>.. Role State Bridge Root
| o Alternative Discarding 1000-5a003b190d9%e 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>

L0G:92.08.16 09:34:02.527 : [console] Control session finished by admin from d

bonee nogpobHo Bce napameTpbl RSTP g5 NopTOB YCTPOACTBA MOXKHO NPOYMTaTb B MyHKTE
“3.2.4.5 lyHkm /System/RSTP/Interfaces/ropm”, napameTpbl RSTP an1a BCero ycTpoicTBa onmncaHbl B
nyHkte “3.2.4.6 yHkm /System/RSTP/global”.

1.1.4 IGMP (Internet Group Management Protocol — npoTtoKon ynpasneHus
rpynnosoit (multicast) nepepgauveit paHHbLIX B CETAX, OCHOBAHHbIX Ha
npoTtoKone IP)

KoHeuHble N0/1b30BaTENN, KOTOPbIE XOTAT NOY4aTb NAKeTbl MHOTOAAPECHOM PACChINKK, AOKHbI
MMETb BO3MOXKHOCTb COOOWNTE BAMMKANLLIMM MapLIpyTM3aTOPaM O CBOEM YKEeNAHUKU CTaTb YAEHOM rpynnbl
MHOr0aApPecHON PacCbiNKM U NONAy4YaTb NAKeTbl, NpeAHa3HAYeHHble 3TOM rpynne. MexceTeBol NPOTOKON
ynpasneHua rpynnamu - Internet Group Management Protocol (IGMP) - ncnonbsyetca ans noafepraHus
Y/IeHCTBA B rpynne MHOroaapecHom paccbiikn. IGMP TakxXe ucnonb3yetca AaA COorfacoBaHUA paboTobl
HECKONIbKMX MapLUpyTM3aTOPOB MHOFOaZAPECHOM PacCblKM, YTO MPOU3BOAUTCA NyTeM Bblbopa OAHOTO
MaplpyTnsaTopa B KauyecTBe '"Bedyuwero'. I3TOT MapLIpyTU3aTOp OTCAEXKMBAET YNEHCTBO B rpynnax
MHOTFOaApecHOM pPaccbl/iKM, KOTOpPble WMMEIT aKTUBHbIX YneHoB B cetu. IGMP wucnonbayetca Aand
onpeneneHuns, 4OMXKEH M MapLIPYTU3aTOp NepesasaTtb B NOAKAKOUYEHHbIE K HEMY NOACETM NPUHMMAEMDblE
nakeTbl MM HeT. MapwpyTnsatop, NPUHAB NaKeT rpynnoBOM PacCbl/IKK, NPOBEPSET MO ero UCTOYHUKY, eCTb
1 XO0TA 6bl OAWH YNEeH Trpynnbl MHOrOAAPECHOWM PACCbINKM, KOTOPbLIA CAENan 3anpoc Ha MpUEM 3TUX
naketoB. Ecau ga, To nakeT npoasuraetca. ECan He cywecTBYeT HU O4HOrO Y/eHa rpynnbl MHOFOAAPECHOM
paccbiniKK, TO NaKeT oTHpacbiBaeTcs.

Onepauuu IGMP

IGMP paboTtaeT nokanbHo. MaplipyTusaTop rpynnoBoOi PacCblKM, KOTOPbIMA MOAKAOYaeTca K
CeTn, UMeeT CMUCOK afpecoB rpynnoBOI PacCbUIKK Py, No KpaliHeil mepe, C 04HUM U3BECTHbIM YNEeHOM
B 3TON ceTun.

[Nna KaXKaol rpynnbl eCTb O4MH MapLUpPyTU3aTop, KOTOPbIA paboTaeT B pexunme pacrnpeneneHus
MaKeToB, NpPeAHA3HAYeHHbIX AN 3TOW rpynnbl. ITO O3HAYaeT, YTO ec/M ecTb TPU MapLlpyTU3aTopa
rPynnoBOM pPacCbiKM, MOAKMIOYEHHbIX K CeTM, MX Trpynnosble wuaeHTUGUKaTOpbl (groupids) —
€AUHCTBEHHbIE.

XOCT MAW MapLIpyTM3aTop rpPynnoBoOi PacCbIKM MOTYT MMETb YneHcTBo B rpynne. Korga xoct
MMEET Y/IEHCTBO, 3TO O3HaYaeT, YTO OAMH M3 ero NMPoLeccoB (NPMKAagHan NporpamMma) nosyyaeT nakeTbl
rPynNnoBOM PacCbIKM OT HEKOTOPOM rpynnbl. Korga mapwpyTvM3aTop MMeeT YNEeHCTBO, 3TO O3HAYaeT, YTo
CeTb, MOAK/OYEHHAA K OOHOMY U3 ee APYrux UHTepdeincos, NoayyaeT 3TM NakeTbl rPynnoBOM PacCbINKW.
Mbl FOBOPMM, YTO XOCT MAM MapLIPYTU3aTOP MMEIOT MHTepec B rpynne. B oboux cayyaax — xocTe u
MapLIpyTU3aTOpe — COXPAHAETCA CMMCOK rPynmnoBbiX UAEHTUGUKATOPOB M TPAHCAMPYETCA MX 3anpoc K
pacnpegenstolemy MmapLpyTM3aTopy.

O6beanHeHue rpynn

XoCT MAM MapuwpyTM3aTop MOryT NPUCOEAUHUTLCA K rpynne. XocT noagepuBaeT ChNUCOK
npoLeccoB, KOTOPble MMEIOT YAEHCTBO B rpynne. Korga npouecc Xo4eT NpUcoeamHUTLCA K HOBOW rpynne,
OH MOCbINAEeT CBOM 3anpoc XocTy. XocT AobaBnseT uma npouecca U Mma Tpebyemoi rpynnbl K ee CruCKy.
Ecnv aTo — nepBoe BXOXAEHME A/1A 3TOWM KOHKPETHOM rpynnbl, XOCT NOCblNaeT cooblieHme YneHcTea. Ecam
3TO He MepBOe BXOXKAEHME, NOCbIIATb 3TO COObLLIEHME He HAZ0, TaK KaK XOCT — Y3Ke Y/IeH TPynmbl; OH yXKe
noJly4yaeT rpynmnoByko PaccbiIKy ANa 3TOM rpynnbl.
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MaplipyTmM3aTop TakXe O06CnyXKuBaeT CNUCOK rPYNnoBbiX WAEHTUPUKATOPOB, KOTOPbIM
NMOKa3blBaeT Y/IEHCTBO A/1A CEeTeN, MOAKAIOYEHHbIX K KarKAomy MHTepdency. Korga noasnserca HOBbIN
MHTepec B rpynne Ana Aboro M3 sTux MHTepdercos, MaplpyTM3aTop OTCbllaeT cooblleHne YaeHCTBa.
OpyrMmu cnoBamm, MmapLupyTmnsaTop 34echb AencTByeT NoA06HO XOCTy, HO ero CIMCOK rpynnbl 6onee WKPOK,
NOTOMY YTO OH HaKaM/IMBAET YEHOB, KOTOPbIE COeAUHEHDI C ero HTepdericamn. ObpaTuTe BHUMaAHWE, YTO
coobLLeHNe YNeHCTBA PaCcCblNatoT U3 BceX MHTepdeiicoB, Kpome Toro, OT KOToporo nNpubbiBaeT 3anpoc.

1.1.4.1 IGMP Snooping — MpocaywmsaHue IGMP coobuieHunit

Koraa c onpeaeneHHbIX MOPTOB Ha KOMMYTATOR NPUXOAAT COOBLLEHMA O MOAKNIOYEHUM K KaKoM-
TO rpynne — UCTOYHUKY MHOroaZApecHon rpynnoBoi paccbinku (IGMP Report), KommyTatop “noHumaet”,
YTO 33 3TUMM MOPTAMM KJMUEHTbI U A06ABASET UX B CMUCOK HUCXOZALLMX NOPTOB A/1A 3TOW rpynnbl. Ecam xe
Ha KaKoM-TO NOpPT KOMMyTaTopa, npuwao coobueHne IGMP Query, TO 3HaYUT 33 3TUM MOPTOM UCTOYHMK
multicast-Tpaduka n KommyTtaTop A06aBAAET 3TOT NOPT B CMIMCOK BOCXOAALLMX NOPTOB.

Takum obpasom, Bxoaawmii multicast-noTok AaHHbIX, ByAeT TPaHCAMPOBATLCA He BO BCE NOPTHI,
a TO/IbKO B Te, B KOTOPbIX KJMEHTbI NOANMCLIBAZINCL Ha HErO.

1.1.4.2 IGMP Snooping Proxy — lMpokcupoBaHue coobweHnii IGMP

MexaHu3M, NO3BOJIAKOLWNIN COKPaTUTb KonmdectBo IGMP coobuweHuit B cetu. Mpu obblyHOM
CXeMe, MapLpyTU3aToOp-UCTOMHMK multicast-Tpadumka, oTnpasnser nepuoaudeckn IGMP Query B
MHTEpdENC, N KOMMYTATOpP MEpPEecbiIaeT ero BCEM aKTUBHbIM MY/IbTUKACTOBbIM KaMeHTam. Te B CBOO
oyvepenb A0MKHbI BbicnaTb B oTBeT IGMP Report. [Jna nogaBneHua TakMX BEEPHbIX PACCbIZIOK, KOMMYTaTop
MOXET npokcupoBatb IGMP-nakeTbl, OTCblAan, Hanpumep, OAMH eAUHCTBeHHbIM IGMP  Report
MapLpyTusaTopy cpasy nocne IGMP Query, BMecTo Toro, 4ytobbl paccbl/iaTb €ro KANeHTam.

1.1.4.3 MVR (Multicast VLAN Replication) — Penaukauma mynbtukactosbix VLAN'os

Ecnn B npegenax ogHOro KOMmyTaTopa ectb Heckoibko VLAN, N0b30BaTe/ I KOTOPbIX AO/KHbI
NoJly4yaTb OAMH U TOT Ke MY/IbTUKACTOBbIM TpaduMK, TO OT MapLlpyTU3aTopa-ucTouyHnKa multicast-tpadpmka K
KOMMYTaTOpy MNOMAYT HECKO/IbKO KOMui ogHoro TpaduKa B pasHbix nonb3osatenbckux VLAN. MVR
nossosifAeT u3bexaTb 3TOr0, My/AbTUKACTOBbIN TpaduK nepenaétcs OT MapLIPYyTM3aTopa TOJIbKO B
mynbThKactoBom VLAN'e, a Ha KOMMYyTaToOpe OH PensiMuMpyeTcs BO BCe MOJb30BaTeNbCKUE. TemM cambim
CHMMAETCA Harpy3Ka C BbIWECTOALEro MapLupyTM3aTopa, U MeHbLUe YTUIN3UPYETCA JINHKA.

1.1.5 SNMP (Simple Network Management Protocol)
SNMP - 3T0 NPOTOKOA yNpaB/eHUA CEeTAMM CBA3N Ha OCHOBE apxuTekTypbl TCP/IP.

3To TexHonorua, npu3BaHHaA obecneynTb ynpaBAeHWE M KOHTPOAb Hag, YCTPOMCTBAMMU U
NPUNOKEHUAMM B CeTU cBA3M NyTém o06meHa, ynpasasawowen uHGoOpMaumen Mexay areHtTamm,
pacnonaralOWMMUCA Ha CeTeBbIX YCTPOMCTBAX, M MeHeAKepaMu, PaACNOIOKEHHbIMMU HA CTAHUMAX
ynpasneHua. B HacTosawee Bpems SNMP aBnsetca 6a30BbiM NPOTOKOOM yrpaBneHus cetu Internet. SNMP
onpeaenseT CeTb Kak COBOKYMHOCTb CETEBbIX YNPABAAOLWMX CTAaHLMIA U 31EMEHTOB CETU (FN1aBHbIe MALLWHbI,
WA3bl M MapLIpyTM3ATOPbl, TEPMMHANbHbIE CepBepbl), KOTOpble COBMeECTHO obecneyuBatoT
AAMUHUCTPATUBHbIE CBA3WN MEXAY CeTeBbIMU YNPaBAAOLWMMU CTAaHLUAMMU U CETEBLIMU areHTamu.

0O6blyHO Npu Mcnonb3oBaHUK SNMP NpuUcyTCTBYIOT ynpaBasemble U ynpasasiowme cuctemol. B
COCTaB yNpaBAfemMON CUCTEMbl BXOAUT KOMMOHEHT, Ha3blBaeMblii areHTOM, KOTOPbIA OTNpaBaAeT OTYETHI
ynpasastouwein cucteme. Mo cywectsy SNMP areHTbl nepegaloT ynpaBieHYecKylo MHbopmaumio Ha
YyNpaBAAloLLIMe CUCTEMbI KaK NepeMeHHble (Takme Kak «CBOBoAHaA NaMATb», «KMMA CUCTEMbI», KKOJIMYECTBO
paboTaloLLmMX NPOL,ECCOBY).

Ynpasnawowaa cuctema MOXKeT Mnoay4yutb MHGOpMAUMIO 4Yepe3 onepauuun npotokona GET,
GETNEXT wn GETBULK. AreHT MmoXKeT camocTosTenbHO 6e3 3amnpoca OTnpaBuTb AaHHble, WUCMO/b3yA
onepaumto npotokona TRAP wuan INFORM. VYnpasnawouwme cucTemMbl MOFyT TaK¥e OTNpaBaATb
KOHOUIypaUMoHHble OOHOBAEHUA WAM KOHTPOAMpPYIOLWIME 3anpocbl, Mcnonb3ya onepaumio SET ana
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HenocpeacTBEHHOrO ynpaBaeHusa cuctemoit. Onepaumm KoHGUrypruposaHua v ynpasaeHUsa UCNOb3yoTCA
TONIbKO TOrZa, KOrAa Hy»KHbl MU3MeHeHWa B ceTeBon MHdpacTpykType. Onepauum MOHUTOPUHTa 06bIYHO
BbINOJIHAIOTCA Ha PeryasapHoi ocHoBe.

MNepemeHHble goctynHble Yepe3 SNMP opraHu3oBaHbl B Mepapxuu. ITU Uepapxmu n gpyrue
MeTaZlaHHble (Takue Kak TUM U onMcaHne nepemeHHon) onucbiBatoTcsa basamu Ynpasnsawowei MHpopmaumm
(aHrn. Management Information Bases (MIBs)).

1.1.5.1 Hactpoika SNMP
MynbTunnekcop-kommyTatop Sprinter TX nogaep»kusaet npotokon SNMP v1, v2c, v3.

BK/lOYEHME U OTK/AOYEHME AaHHbIX NPOTOKOJIOB MOXHO NPOM3BECTW, YCTAHOBMB NapameTp
Enabled B 3HauyeHWe Yes B COOTBETCTBYIOLWLEM HY)KHOW BepcuM NyHKTe MeHwo “3.2.4.11
/System/SNMP/<Bepcus npomokona>".

BkatoyeHne/oTKAOYEHNE snmp.
Enabled Yes - BKntoyeH (No ymonyaHuio);

NoO - OTK/IHO4EH.

[anee HeobxoAMMO YCTaHOBWUTb MMEHa snmp community. [ns 3Toro nepengute B MEHIO B
NYHKT “3.2.4.8 MyHkm /System/SNMP/auth” .

ReadCommunity Hactpoiika umeHn SNMP community ans uyteHus (no ymonyaHuio “public”).
WriteCommunity HacTtpoika umeHn SNMP community ana 3anucu (no ymondanuto “public”).

Y106bl HacTPOUTb OTNPaBKy yBegomneHnit (SNMP-trap'os) ¢ ycTpoiicTBa(areHTa) — meHeaKepy,
HYXHO 3a4aTb B nNyHKTe "3.2.4.9 [TyHKkm /System/SNMP/traps"

ServerlP AZpec cepBepa, Ha KOTOPbI OTNPaBAATb COOBLLEHNUS.
Community 061Las cTpoKa (naposab) B CO0bLLEHNN.

Bepcua coobuienus (vi/v2c/3).
Version
Mo ymonyaHuto: v2c

1.1.6 VLAN (Virtual Local Area Network)

BupTyanbHOM NOKa/NbHOM CeTbl0 Has3blBAeTCA rpynna YCTPOMCTB, MMEIOWMX BO3MOMKHOCTb
B3aMMOAENCTBOBaTb MeXK Ay CO6OM HanpPAMYIO HA KaHa/IbHOM YPOBHE, XOTA GU3NYECKU MPU 3TOM OHU MOTYT
ObITb NOAKAOYEHbI K Pa3HbIM CETEBbIM KOMMYyTaTopamM. M HaobopoT, yCTponcTBa, HaxoAAWwMecA B PasHbIX
VLAN'ax, HEBMAMMbI APYr A8 ApYyra HA KaHa/libHOM YPOBHE, [aXKe €C/IM OHM MOAKAIOYEHblI K OAHOMY
KOMMYTaTOpy, U CBA3b MeXAYy STUMMU YCTPOWMCTBAMM BO3MOXHA TO/IbKO Ha ceTeBOM U 6osiee BbICOKMX
YPOBHSAX.

B coBpemeHHbIx ceTax VLAN — rf1aBHbI MexaHUM3M A1 CO34aHUA NOTMYECKOW TONOIOTUM CeTH,
He 3aBucAwen oT eé dusnyeckor Tonmosormn. VLAN'bl  MCNONbL3YKOTCS ANA  COKpalleHus
LWMpoKOoBeLLaTenbHOro Tpaduka B ceTu. MimetoT 6osblloe 3HaYeHWe C TOYKM 3peHua BesonacHocTH, B
YaCTHOCTU Kak cpeacTBo 6opbbbl ¢ ARP-spoofing'om.

Ha Tekywuit MOMeHT peanmsauma pasamyHbix Tunos VLAN onucaHa B cneundukaumm |EEE
802.1Q. BupTyanbHble NOKanbHble CeTU, NOCTPOEHHble Ha ocHoBe cTaHpapta IEEE 802.1Q, ucnonbsytoT
[ONONHUTENbHbIE MOAA Kagpa Ana XpaHeHua wHPopmaumm o npuHagnexxHoctv K VLAN npu ero
nepemeLLeHnn Mo ceTu.
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Hekotopblie onpeaenexus IEEE 802.1Q.

Mopm e pexcume «TpaHK» - GU3NYECKUIM KaHaa, MO KOTOpPOMY nepenaeTcs Heckosbko VLAN
KaHasIoB, KOTOPbIe Pas/inyatoTcA Teramum (MeTkamm, fobaBasembiMmn B NakeTbl). TpaHKM 0BbIYHO cO34at0TCs
MeXay «TermpoBaHHbIMM nopTamm» VLAN-yCTPOACTB: CBUTUY-CBUTY MAWN CBUTY-MAPLLPYTM3ATOP.

Noenmudgpukamop VLAN (VID) - Homep BUPTYanbHOM NOKaNAbHOM CETU.

Noenmudgukamop nopma VLAN (PVID) - dusnyeckmin nopT KOMMYyTaTopa, UCNoNb3yeTca And
TOro, 4tobbl onpenenuTb, B Kakoh VLAN KommyTaTop HanpasuT BXOAAWMN HEMAPKMPOBAHHBIN Kaap ¢
NOAKNIOYEHHOTO K MOPTY CErMEHTa, KOrAa Kaap HYKHO nepenaTtb Ha APYroi NopT (BHYTPU KOMMyTaTopa B
3aroJIOBKM BCEX HEMapPKUPOBAHHbIX KaapoB gobasnsertcs maeHtudukatop VID, pasHbi PVID nopTta, Ha
KOTOPbIA OHM ObINM NPUHATBI). ITOT MEeXaHM3M NO3BO/AET OAHOBPEMEHHO CyLLECTBOBAaTb B OAHOM CETU
YCTPOICTBAM C noanepKKoi n 6e3 nogaepku ctaHaapTta IEEE 802.1Q.

Default PVID - NpenTndurkatop VLAN HaszHayaemblit Ha BXoAe ANA NOJyYeHUA HETEMMPOBAHHbIX
Kagpos.

O603HauyeHue yneHcrea B VLAN

[nAa 3Toro cywecTsyloT cnegyouime peweHma:

e o nopty (Port-based): nopTy KommyTaTopa Bpy4Hyto HaszHadaeTcs oamH VLAN. MNocTtpoeHne VLAN
Ha OCHOBE MOPTOB OCHOBAHO TONbKO Ha A00aBAEHUM [ONOAHUTENBbHOW WMHOOPMALMM K afpecHbIM
TabnMuam KoMMyTaTopa U He UCMO/b3yeT BO3MOMXKHOCTU BCTPAMBAHMA MHGOPMALMM O NPUHALNEKHOCTH K
BUPTYaZbHOM CeTM B nepefasBaemblii Kagap. B cnyyae ecnv ogHOMy MOpTy AOJ/KHbI COOTBETCTBOBaTb
HeckonbKo VLAN (Hanpumep, ecnm coeguHeHme VLAN npoxoamuT Yepes HECKO/IbKO CBUTYEl), TO 3TOT NopT
[OJIKEH bbITb YeHOM TpaHKa. CBMTY byaeT f06aBAATb MeTKM AaHHoro VLAN Ko BCeM MPUHATLIM Kagpam
HEe UMELWNX HUKaKnX meToK. VLAN nocTpoeHHble Ha H6a3e NOpTOB MMEIT HEKOTOPbIe orpaHuyeHmsa. OHu
OYeHb MPOCTbl B YCTAHOBKE, HO MO3BONAIOT NOAAEPMKMBATb ONA KaxKAoOro nopta Tonbko ofHy VLAN.
CnepoBaTesibHO, TaKoe pelleHne Masionpuemsemo Npu MCMOJIb30BAaHUN KOHLEHTPAaTOpOB WAWN B CeTAX C
MOLLHBIMM CEPBEPAMM, K KOTOPbIM 0bpaLLaeTcs MHOMO Mo/sb30BaTesieit (cepBep He yAacTcA BKAKOYUTL B
pasHble VLAN). Kpome Toro, BHOCMTb M3MeHeHuMAa B VLAN Ha ocHOBe MOPTOB [0OCTAaTOYHO C/IOMKHO,
NOCKONbKY MPU KaxKaoM U3meHeHun TpebyeTca pusnyeckoe nepekatodeHmne yCTponcTBs.

e no MAC-agpecy (MAC-based): uneHctBo B VLANe ocHoBbiBaeTcs Ha MAC-agpece pabouyei cTaHUuu.
B Takom cnyyae cBuTd umeeT Tabanuy MAC-agpecoB Bcex ycTpoincts Bmecte ¢ VLANamu, K KOTOPbIM OHM
npuHagaexar.

e [lo AONOAHUTENbHBIM MONAM Kagpa, ANA XpaHeHua uHdopmauum o npuHagnexkHoctn K VLAN.
CnocobHocTb fobaBneHua Teros nossonset nHbopmaumm o VLAN pacnpoCTpaHATbLCA Yepe3 MHOMKECTBO
802.1Q-coBMECTUMbIX KOMMYTaTOPOB NO OAHOMY GU3UYECKOMY COEAMHEHUIO (MarncTpanbHOMY KaHany,
Trunk Link); cnocobHocTb 0,06aBNATb U M3BAEKATb TEMM U3 3aro/IOBKOB KagpoB NO3BOJIAET UCMONb30BaTh B
CeTU KOMMYTATOPbI U ceTeBble YCTPOMCTBA, KOTOPble He NoadepKMBatoT ctaHaapT IEEE 802.1Q;

e o npotokony (Protocol-based): aaHHble 3-4 ypOBHA B 3aro/IoBKe NakeTa UCMO/b3YHOTCA, YTOObI
onpegenntb yneHcteo B VLANe. Hanpumep, IP mawunHbl moryT 6biTb nepeBegeHbl B nepebln VLAN, a
mawmnHbl AppleTalk Bo BTOpoi. OCHOBHOIM HeEAOCTAaTOK 3TOr0 METo4a B TOM, 4YTO OH Hapywaet
HEe3aBMCMMOCTb YPOBHEW, NO3TOMy, Hanpumep, nepexon ¢ IPv4 Ha IPv6 npuBesetr K HapyLleHUto
paboTocnocobHocTH ceTu.

e meToaom ayTeHTMOMKauum (Authentication based): YcTpoiicTBa MoryT 6biTb aBTOMaTUYECKM
nepemelleHbl B VLAN, OCHOBbIBafACb Ha AAHHbIX ayTeHTUOUKaALMM MONb30BATENA MAM YCTPOWCTBA MNpwU
MCNONb30BaHMM NpoToKona 802.1x

1.1.6.1 Hactpoiika VLAN

Ha yctpoiictBax Sprinter TX (MINI) c oaHum nHTepdericom Fast Ethernet (mapkupoBka Sprinter
TX MINI.2E1.1FE.AC220) n Sprinter TX (SFP) oTcyTcTByeT ynpaBasemblii CBUTY, U OHW He NoAaAepKuMBatoT
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nonHoe KoHdurypuposaHme VLAN'oB. Ecnv B KOpHe mMeHo oTcyTcTBytT nyHKTbl VLAN, ATU, EthGlobal
3HAYUT yCcTpoMCcTBO 6€3 CBUTYA M YKa3aTb TErM MOMKHO TO/IbKO ana E1 1 gna ynpasneHus.

Onsa 3agaHuA pexuma nopta HeobxoamMmo nepernTu B MeHt B NyHKT “3.2.3.15 [lyHkm
/Eth/nopm/VLAN" v BbIbpaTb Hy}KHOe 3Ha4eHne gna napameTpa Role.

multi - viTepdeiic nponyckaeT Bce Kaapbl; PexMm no ymonyaHuto, MCNONb3YeEMbINA, €CN ABHO HE YyKasaH
Apyrov pexxum. Monantuka ucnonb3oBaHUA WHTepdelicoB onpenenseTca BHEWHUMM 060pyAoBaHUEM,
Hanpumep, MapLIpyTU3aTopamm 3-ro ypoBHSA, CBA3bIBAIOLLUMWN MYJIBTUMNAEKCOPbI-KOMMYTaTOPbI;

access - WHTepdelc UcNoNb3yeTca AAA Nepefayn MoJsb30BaTENbCKMX AaHHbIX. [MakeTbl € gpyrum
naeHtnomkatopom VLAN ID He KommyTupytloTca B 3TOT MHTepdelic. MakeTbl, nocTynatowme B 3TOT
nHTepdelc, TernpyoTca ¢ MAEHTUPUKATOPOM, paBHbIM YKazaHHOMY napameTtpom VLAN ID;

trunk - nHTepdeiic NponycKkaeT TONbKO TEMMPOBaHHblE Kagpbl, 3TOT PEXMM WCMO/b3YETCA ANA CBA3U C
APYTMM MYJIbTUM/IEKCOPOM--KOMMYTaTOPOM HEMNOCPeACTBEHHO;

QinQCustomer - KNMeHTCKUI NOpPT, Gpelimbl Ha BXOAE BCeraa TerMpyloTcs BTOpbiM Terom (ecnau 6e3 Tera, To
nepsbiM); 802.1Q OTKNIOYEH.

QinQProvider - nopT, Ha BXoZe KOTOPOro MpuMHMMalOTcA TonbKo ¢pelimbl ¢ QinQTag, KoTopble
KOMMYTUPYIOTCA B COOTBETCTBMU € Tabamueit vlan’os.

Tak e mokHo 3agatb rpynnbl VLAN'oB, Tag, Untag, Member v Ter gna QinQ pexkuma
Tagged - cnUCOK BNaHOB, KOTOpble ByAyT BbIXOAUTb U3 NOPTa TEIMMPOBaHHbIMKU. Ecnn nopT B pexkume trunk,
TO BXOAALME PPerMbl AO0MKHbBI UMETb METKY M3 3TOro CNKCKa;
Untagged - cnvcok BiaHOB, KOTopble byayT BbIXoAUTb U3 NopTa 6e3 Tera;
Member - cncoK BNaHOB, KOTopble ByAyT BbIXOAMTb U3 NopTa 6e3 nsmeHeHUA MeTKU (B TOM COCTOAHUK, B
KOTOPOM OHM BOLIAM B APYroM NopT);
QinQTag — Ter (ethertype), KoTopblit ycTaHaBanBaeTca Ansa ¢peimos B pexknume QinQ.

Ons 3apaHma VLAN’a nopta nsmenute napametp DefVLAN.

Ons 3apaHma VLAN’a ynpaBneHuss Heob6xoaMmo NepenTn B MeHto no nytm “3.2.5.6 lyHkm
/IP/stored-config”, namenutb napametp DefaultVlanID n coxpaHuTb KoHbUrypaumio Knasuiwamm “ESC+S”.
Mocne nepesarpysKku, yCTPOMCTBO ByAeT AOCTYNHO ANs ynpasnaeHua B gaHHOm VLAN'e. ns HemeaNeHHOro
nameHenna VLAN'a ynpasneHuAa 3TOT nNapameTp HeobXoAMMO W3MeHUTb B NyHKTe “3.2.5.3 [lyHKkm
/IP/current-config”. (BHUMAHMUE!!! BoamorKHa noTepsa gocTtyna K ycTpoictay uepes Ethernet)

[Ons NpocmoTpa U pydHoM KoHourypaumm tabanubl VLAN 0B nepeiguTe B MeHIO B NYHKT “3.2.6
JVLAN”. Ons cosgaHuna VLAN HaxkmuTe codeTaHune Knasuw “ESC+C” u sseante VLANID, nocne Hakmute
“Enter”. Mocne pobasneHua Tabnuua otobpaxkaeT cnucok VLAN'oB u Hactpolikm IPAddr, NetMask,
Gateway. [na Bo3amorkHocT ynpasaenna VLAN’amu, Hy»KHO, 4TobObl B napameTtpe «Cpu» B meHwo ”3.2.6.1
/VLAN/VLANID”, 6bin0 ycTaHOB/MeHO 3HadeHve «Management» (Takoe 3HadeHue napameTpa Mo
YMOJIYaHUIO).

1.1.7 NAT (Network Address Translation — npeobpa3soBaHue ceTeBbiX agpecos)

NAT - 3To mexaHusm B cetax TCP/IP, nossonstowmii npeobpasosbiBaTth IP-agpeca TpaH3UTHbIX
naketoB. TaKKe nmeet Ha3BaHusa IP Masquerading, Network Masquerading u Native Address Translation.

dyHKuMoHuposaHue NAT

MpeobpasoBaHne agpecoB metogom NAT  MOXKET MpoOU3BOAWUTLCA MOYTU  oBbiImM
MapLpPYTU3MPYIOWMM YCTPOMCTBOM — MapLUpyTU3aTOPOM, CEPBEPOM AOCTYMa, MEMKCETEBbIM 3KPAaHOM.
Haunbonee nonynapHbim asnsetca SNAT, cyTb MexaHM3Ma KOTOPOro COCTOWUT B 3aMeHe aJpeca UCTOYHMKA
(aHrn. source) npu NPOXOXAEHUN NaKeTa B OAHY CTOPOHY M 06paTHOW 3aMeHe agpeca HasHadyeHus (aHrn.
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destination) B OTBETHOM MNaKeTe. Hapﬂ,u,y C agpecamu VICTO‘-IHVIK/Ha3Ha‘-IEHMe MOTYT TaKXXe 3aMeHATbCA
HOMepa NopToB NCTOYHUKA M Ha3HAYEeHUA.

MpuHMMAA NaKeT OT NOKANbHOIO KOMMbIOTEPA, poyTep CMOTPUT Ha IP-agpec HasHayeHuA. Ecaun
3TO NIOKaNbHbIM afpec, TO NaKeT NnepecbinaeTca APYromy JIoKaabHOMY KOmNbioTepy. Ecan HeT, To naket
HaJo nepecnaTb HapyXy B MHTepHeT. Ho Begb 06paTHbIM agpecom B NAKeTe yKas3aH JIOKasbHbIM agpec
KOMMblOTEPa, KOTOPbIM M3 MHTepHeTa 6yaer HepocTyneH. [osTomy poyTep «Ha feTy» NpousBoauT
TpaHcnaumio IP-agpeca M nopta M 3aNOMMHAET 3Ty TpaHcaauuMilo y ceba Bo BpemeHHon Tabauue. Yepes
HEKOTOpOe BpeMsi NOC/e TOro, Kak KJAMEHT U cepBep 3aKkoHYaT 0OMEeHMBATLCA NMakeTaMu, poyTep COTpeT y
cebs B Tabauue 3anncb 0 N-OM NOpTe 33 CPOKOM AaBHOCTU.

Momumo source NAT (npenocTaB/ieHUs MOb30BATENSAM JIOKAJIbHOM CETU C BHYTPEHHUMMU
agpecamu AocTyna K cetn MIHTepHeT) Yyacto npumeHaeTcs Takxe destination NAT, Koraa obpalleHua ussHe
TPAHC/AINPYIOTCA MEXKCETEBbIM 3KPAaHOM Ha KOMMNbIOTEP MO0/Ib30BaTeNA B JIOKA/IbHOM CETU, MMeEoLW M
BHYTPEHHMIA agpec U NOTOMY HeJOCTYMNHbIM U3BHE CeTU HenocpeacTseHHO (6e3 NAT).

CyuiectsyeT 3 6a30BbIX KOHLUEMNLMW TPaHCAALUMM aapecoB: cTaTudeckan (Static Network Address
Translation), auHamuueckasn (Dynamic Address Translation), mackapagHas (NAPT, NAT Overload, PAT).

Cratnyeckuit NAT - oTobparkeHne HesaperncTpupoBaHHoro IP-agpeca Ha 3aperncTpupoBaHHbIN
IP-agpec Ha OCHOBaHWKW OAMH K oaHOMY. OcobeHHO Nosie3HOo, Korga YCTPOMCTBO A0MKHO ObITb AOCTYMHbLIM
CHapYyXKu ceTn.

OnHammyecknin NAT - oTobparkaeT He3aperncTpuUpoBaHHbIM IP-agpec Ha 3aperMcTpmMpoBaHHbIN
agpec OT Trpynnbl 3aperucTpupoBaHHbix |P-agpecoB. [OuHamuueckuin NAT TaKKe ycTaHaBAMBaeT
HemnocpeacTBEHHOE OTOOpaXKeHMe MeXKAYy He3aperncTpMpoBaHHbIM M 3aPErMcTPMPOBAHHbIM a4pPECOM, HO
OTObOparkeHMe MOMKET MEHATbCA B 3aBUCMMOCTM OT 3apermcTpMpoBaHHOrO agpeca, AOCTYMHOro B nysne
afpecos, BO BPeMs KOMMYHUKaLMW.

MNeperpyskeHHbii NAT (NAPT, NAT Overload, PAT, mackapaauHr) - dopma anHamuyeckoro NAT,
KOTOpPbIN 0TOOpaKaeT HECKOIbKO HE3APErMCTPUPOBAHHbIX a4 PECOB B €ANHCTBEHHbIN 3apPerncTPUPOBaHHbIN
IP-agpec, vcnonb3ya pasnyHble NopTbl. M3BecTeH Takxke Kak PAT (Port Address Translation). Mpwu
neperpyske KaXkgbli KOMMbIOTEP B YACTHOM CETW TPAHC/IMPYETCA B TOT *Ke CaMblli agpec, HO C PasINYHbIM
HOMepOM nopTa.

1.1.7.1 HactpoiKa nepeaaum notokos E1 c ucnonbszosaHmem NAT

Mpegnonoxum, 4to nposaigep E1 Bbigenset 2 notoka E1, KoTopble HeobxoanMMO nepesatb Ha
1 1 2 ycTPOMCTBO (CM. CXEMY HUMKe).

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

Mposaiigep E1

ATC
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PucyHok 1.3

MynbTUnNAeKcopbl-kommyTaTopbl Sprinter TX HeobXxoAMMO HacTpouTb ciegylowmm obpasom
(¢pyHKUMA gocTynHa ¢ Bepcum NO - LPOS 1.0.9.4SR4):

B nyHKTe “3.2.5.3 /IP/current-config” 3apatb IP-agpec (NetworkAddr) v wnwo3 (DefaultGateway):

MynbTnnaekcop-kommytaTop 1:

NetworkAddr - 192.168.2.201
DefaultGateway - 192.168.2.7

MynbTMNAEKCcop-KoMMyTaTop 2:

NetworkAddr - 192.168.2.200
DefaultGateway - 192.168.2.7

MynbTUMnNAEeKCoOp-KOMMYTaTop 3:

NetworkAddr - 192.168.1.201
DefaultGateway - 192.168.1.1

[anee HeobxoamMmo nepeiTun B NyHKT “/TDMoP/port/config” n BbINONHUTb Caeaytolme HacTPONKN:

MynbTnnaeKkcop-kommyTaTop 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

MynbTnaekcop-kommyTaTtop 3 - nopt 0:

RemoteIP - 192.168.1.3
RemoteChannel - ©
SIPPort - 5062

TDMPort - 41004

MynbTnaekcop-kommyTaTop 3 - nopt 1:

RemoteIP - 192.168.1.3
RemoteChannel - ©
SIPPort - 5061

TDMPort - 41003

Ha NAT Router'e Heo6xo0aMM0 NPOBPOCUTL NOPTLI, HANPUMEP, KaK MOKA3aHO HUMKE.
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Well-Known Applications: User Defined E]

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) — npoTOKON KaHanbHOro YpOBHA, KOTOPbIA MO3BOASET
CeTeBbIM YCTPOMCTBAaM aHOHCMPOBATb B CeTb MHPopmaLmio o cebe U O CBOMX BO3MOMKHOCTAX, @ TaKXke
cobupaTb 3Ty MHGOPMaALMIO O COCEAHUX YCTPOMCTBAX.

YcTpoiicTBo, ncnonbsytouee LLDP, xpaHWUT nHpopmaumio o cocegnx, HO He nepeHanpasnneT eé
Aanblle (He3aBUCMMO OT TOro NoAAEPKMBAET /M YCTPOMCTBO NPOTOKOA LLDP).

NHpopmauma 06 myabTunaekcopax-kommyTtaTtopax Sprinter TX, KoTopaa MoXKeT nepesaBaTbca C
nomoubto LLDP:

e MAC-agpec (ChassisID) - MAC-agpec BCTpe4YHOro yCTpOMnCTBa;

e WpeHtudumkatop nopta (Port ID) - mopT BCTPEYHOro YCTPOWCTBA, Yepe3 KOTOPblA OHO
oTtnpasnaeT LLDP coobuieHus;

e  UNma ycTpoicTea (System Name) - UMA BCTPEYHOro YCTPOMCTBA;
e Ynpasnawowwmii agpec (Management Address) - IP-agpec BCTpe4HOro yCcTpoicTBa;
1.1.8.1 NpuHumn paboTtbl 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 g
L ~ g
Sprinter TX Sprinter TX

PucyHok 1.5

»=  Sprinter TX (2) nonyuunT LLDP nHpopmaumio oT Asyx coceaeii: Sprinter TX (1) yepes 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 nepenaBaTtbcs Yepes NopThl, KOTopble 3ab10KMpoBaHbl STP.

1.1.8.2 HactpoiKa npotoKona LLDP

BkatoyeHne npoTokona LLDP npousBoanTca 4/1A BCEro yCTPOWCTBA, MO YMOJYaHUIO OH BKNHOYEH.
[na HacTPOMKKM NapameTpoB HeobXoAUMO NepeinTn B NyHKT meHto “3.2.4.4 /System/LLDP/config”.

Enabled

TXInterval

TXHoldMultiplier

BkntoueHne/oTKAOYeHNe NpoTokona LLDP.
Yes - BKNtoYeH (No ymonyaHuio);

NO - OTK/IHOYEH.

YactoTa otnpasku LLDP-coobuieHunii coceanam.
MoKeT NnpMHMMaTbL 3HaYeHna ot 5 go 500 cek.

Mo ymonyaHwuto: 30 cek.

MHoXuUTenb, Ha KOTopbI yMmHOXKaeTca TXInterval pnsa nonyvyenuna TTL.

TTL - Bpema B TeYEHUE KOTOPOro coces byaeT XpaHUTb MHGopMaLmio 0b
yCcTponcTBe.

TXHoldMultiplier moxeT npuHMMaTb 3Ha4eHus oT 2 go 10.

Mo ymonyanuto TXHoldMultiplier nmeeT 3Ha4eHue 4, COOTBETCTBEHHO, COCEAHME
yCTponcTBa byayT xpaHuTb nHPopmauuto B TeyeHne 120 cek.

Tak e B nyHkTe “3.2.4.3 /System/LLDP/Interfaces/mopm” HeobxoAuMoO yKasaTb napameTp
Admin - npuHumaTb, nepegasaTb, WIN U NPUHMMATL M nepeaasatb LLDP coobuieHun, 1 ykasaTb AaHHble
TLVs. Mo ymo/14aHWUIO BCe NOPTbI HAaCTPOEHbI AnsA npuema u nepegaym scen LLDP nndopmaumu.
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2 OYHKUMOHMPOBAHME MYNbTUNNEKCOPA-KOMMYTATOPA

2.1 MocnepoBaTenbHOCTb BKAOYEHUA

Ecan mynbtunnekcop-kommyTtaTop Sprinter TX xpaHunca npu Temnepatype HuKe +5 C nepeg
nepBbIM BKAOYEHNEM €0 HEOHXOANMMO BbIAEPHKATL NPU KOMHATHOW TeMMepaType He MeHee A,BYX YaCcoB.

MoakntoueHne mynbTUNNEKCOPA-KOMMyTaTopa Sprinter TX pekomeHayeTca nNpoBOAUTb B
cnefyowen nocnefoBaTe/IbHOCTU:

1. NogKknwouunTb KnemMmmMmy 3a3emMmneHna, pacnonoXXeHHYH Ha 3a,quﬁ naHenn Kopnyca, K
BHELWHEMY 3alLMTHOMY 3a3EM/TIEHULIO.

2. MNopKknwouutb Kabenb NWUTaHMA K KAEMMHOMY COEAMHUTENO HA 3agHen naHenu
MYNbTUNAEKCOPA-KOMMYTATOpPA.

3. NogaTtb HanpsXeHWe NUTaHMUA Ha MYAbTUNAEKCOP-KoMMyTaTop. (Mocne BKAOYEHMA NUTAHUSA
aBTOMATUYECKM MPOU3BOANTCA CaMOTECTMPOBaHWe 060pyL0BaHWA.)

4. CKOHOMUIypupoBaTb MyAbTUMNAEKCOP-KOMMYyTaTop. [locnegoBaTenbHOCTb AEWCTBUA  AnA
ObICTPOM HACTPOMKN M BKAKOYEHUA YCTPOMCTB B paboTy onucaHa B AOKyMeHTe «BbbicTpoe pa3BepTbiBaHWE
MY/IbTUMNNEKCOPOB-KOMMYTAaTOPOB Sprinter TX». YnpaBneHne MyAbTUMNAEKCOPOM-KOMMYTAaTOPOM U €ro
NOJIHAA HaCTPOWMKA ONuMcaHbl B rnase 4.

5. MoaKNUYNTb BUIKK Kabenen BHELWHUX PUIMUYECKMX JIMHUIM K COOTBETCTBYIOLMM pasbemam
UHTepdEecoB My/IbTUNIEKCOpPA-KOMMYyTaTopa. MNocne nogkntoueHus Bcex Kabenel (Npu ycnoBmm WTaATHOM
paboTbl BCEX NMHWUIN CBA3W) CBETOAMOAHAA WUHAMKAUMS OO0/KHA COOTBETCTBOBATb HOPMAZbHOMY PeEXUMY
paboTbl. B MHOM cyvae He0H6X0AMMO NPOU3BECTU AMATHOCTUKY COCTOAHMUA MYNbTUMNIEKCOPA-KOMMYTATOPA.

MynbTUnAeKcop-KommyTaTop Sprinter TX pyHKUMOHMPYET B HOpManbHOM paboyem pexunme. Ha
3TOM NOAKAOUYEHNE MYNbTUNIEKCOPa-KOMMYyTaTopa Sprinter TX MOXKHO CUMTaTb 3aBEPLUEHHbIM.

2.2  Hauvano pab6otbi

Mocne YCTAaHOBKM MY/IbTUMNNEKCOP-KOMMYTATOp He TpebyeT KaKuMx-nMbo nepuoamyeckux
npoueayp obcny:kmaHua. OAHa)KAbl HACTPOEHHbIA, OH paboTaeT aBTOHOMHO. TeKyliee COCTosfHMe
MY/IbTUMNNEKCOPA-KOMMYTaTopa MOCTOAHHO OTOBPAXKAEeTCA C MOMOLLbIO CBETOAMOAHbLIX WMHAMKATOPOB Ha
nepeaHei naHenM, KPOME TOr0, OHO MOKET KOHTPOIMPOBATLCA YAANEHHO Yepes CeTb.

Ona npaBunbHOM pPaboTbl MYNbTUMNAEKCOP-KOMMYTATOP [AO/BKEH OblTb CKOHPUIYPUPOBaH.
YcTpoiicTBa MOMyT MOCTaBAATLCA NPeABapUTENbHO CKOHOUIYpUpPOBaHHbBIMKM A1A NPO3payHOM nepepayu
noTtokoB E1 B cxeme “Touyka-Touka” (meKay o4HOMMEHHbIMU UHTepdencamm coeauHEHHbIX Mmexay coboi
MY/IbTUMNNEKCOPOB-KOMMYTAaTOPOB).

Ons  cOOTBETCTBMA  KOHKPETHbIM  TpeboBaHMAM  MYAbTUMIEKCOP-KOMMYTATOP  HYXKHO
nepekoHGUrypmnpoBaTtb. 3Ta onepauma MOKeT HbiTb BbIMNOJIHEHA U3rOTOBUTENEM MPU NOCTaBKe YCTPOMNCTBA,
WAM Ha MecCTe YCTaHOBKM - Yepes nocinenoBaTesbHblA MOPT C MOMOLLbIO KOHCO/IbHOM MPOrpammbl, Uan
YO3A/IeHHO Yyepes ceTb, C UCMOo/Ib30BaHMem npoToKoos Telnet, SSHv2, SNMP, HTTP, FTP.

Moaaep:kmBatotcs cneaytowme GyHKLMM YyNPaBAeHNsa U MOHUTOPUHTA:

e npocMoTp cuctemHol uHbopmauum (Bepcua MO, dalinoBas CTPYKTypa, KOHPUrypauus
yCTpolicTBa);

® ynpasseHUe Nosib30BaTe/IbCKUMU VIHTep(bemcaMVl;
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® [MPOCMOTP CTaTyCa WU CTAaTUCTUKM  ONA  NONb30BATE/IbCKUX MHTepdDEVICOB n anAa

MYNbTUNNEKCOPA-KOMMYTATOPA B LLEZIOM;

® YCTAaHOBKa AMNArHOCTUYECKUX NeTeb.

2.3 UHpuKauua Ha nepegHeit naHenun

Ha mynbTunnekcopax-kommyTtatopax Sprinter TX nocne nofgayun nNUTAOLLEro HanpsXKeHuA
XenTbln nHanKaTop SYST Ha nepeaHeir naHenn oTobpaXKaeT COCTOAHME MYJIbTUMNIEKCOPA-KOMMYTATOpPa.
Bo3MoKHble cocToAHMA MHAMKaTopa SYST npueeaeHbl B Tabanua 2.1

Tabnuua 2.1 — Unankatop SYST

CBeyeHune nHgukatopa SYST CocTosHMe MyIbTUNAEKCOPa-KOMMYTaTopa

Mpouecc HayaibHOM 3arpy3KM U ANArHOCTUKU MYbTUMIEKCOpa-
Yactoe muraHue ot Py - ¥ P

KOMMyTaTOpa

BbinonHeHa HaYanbHaA 3arpy3Ka, My/1bTUMN/IEKCOP-KOMMYTATOP roTOB K

OpaHa BchbIlKa, Nay3a

pabote

[Be BCMbILWKK, Nay3a He 3arpy:keHa mukponporpamma E1 ¢ppeiimepa

qETpre BCMbIWKWN, Nays3a

MepneHHoe muraHume

JNvHHaA BCnbIwKa, nay3a

[Be oNNHHbIE BCMbIWKMY,
naysa

[MocTosiHHOE cBEeYEeHue nau
€ro oTcyTcTBUE

HesepHbIn System ID
He 3arpy»keHa nporpamma conpoteccopa

MynbTMnNAeKcop-KommMmyTaTop paboTtocnocobeH, Ho Heobxogumo
3aMEHUTb IMTUEBYIO HaTapeiiky

MuTalollee HanpAXKeHWe UAK TemnepaTtypa BHe AOMYCTMMbIX NPeaesioB

OTKa3 ynpas/sAoLWero MMKponpoLeccopa

Ecnn nocne nopaum HanpaxeHUA coctoAHue MHAMKaTopa SYST He COOTBETCTBYET perkumy
FOTOBHOCTM K paboTe, BbIK/IOYMUTE 3/1EKTPONUTAHNE M NMOBTOPHO BK/IOYMUTE €ro Yepes HeCKObKO CEeKyHA,.
PekomeHayeTca nNOAKNIOYUTL MYNbTUMNIEKCOP-KOMMYTATOP K YNpaBAAOWEMY KOMMbIOTEPY C LeNbIo
AMarHOCTMKM Yepes nocaef0BaTe/IbHbIN NOPT.

CocTtonaHue wuHTepdelica Ethernet mHamMumpyetca ABymMA CBETOAMOAHLIMW WHAMKATOPAMM,
3eneHbiMm LINK mn xentbim ACT, pacnonoxkeHHbiMn B pasbeme RJ-45 storo mHTepdeinca. BoamorkHbie

cocToAHuA UHTepdeica npuseaeHs B Tabanua 2.2.

Tabnunua 2.2 — UHankaTopsbl MHTepdencos Ethernet

CocToaHue nHtepdeica
Ethernet

CoeguHeHue He
YCTaHOBNEHO

CoeanHeHue YCTaHOB/NEHO

NpeT nepenaya AaHHbIX

CBeyeHune 3e1eHoro

vrsprETerE U CseueHue xentoro nHankatopa ACT

BbikntoyeH BbikntoyeH
[MocToAaHHOE cBeYeHune BbikntoyeH
[locTossHHOE cBeYeHue Mwuranue
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CocToAHMe Kaxaoro uHTepdeiica E1 nHanumMpyetca ABymMa CBETOAMOAHLIMM WHAMKATOPaMM,
3eneHbim LINK 1 xentoim FAIL, pacnonoxeHHbiMmu B pazbeme RJ-45 sToro nHtepdeiica.

Ecain mynbTUNNEKCOPbI-KOMMYTaTOPbl COeAUHEHDI, MHAULMPYIOTCA COCTOAHUS KaK JIOKa/IbHOrO,
TaK M yaaneHHoro nHtepodeiicos E1. BoamorkHble cocTofHuA nHtepdeinca E1 npusegeHbl B Tabamua 2.3.

Tabnunua 2.3 — MHankatopsl MHTEepdeincos E1

CocTosiHue uHTepdelica
E1 nokanbHoro
MY/IbTUNNEKCOpPa-
KOMMyTaTopa

OTK/OYEH (pexunum
Power down)

OTK/OYEH (pexunm
Listen)

TecToBbIN pexnm, ectb
CUTHan Ha Bxoge

TecToBbIV PEXUM, HET
CUTrHasa Ha BxoJe

YcTaHoBneH wnend, ectb
CUrHan Ha Bxoje

YcTaHoBneH wnend, ectb
CUrHan Ha Bxojae

YcTaHoBAeH wnend, HeT
CUrHa/a Ha BxoJe

YcTaHoBNEeHUE
coeAuHEeHUsA, HeT
CuUrHana Ha Bxoge

YcTtaHoBneHUE
coeauHEeHuUs, ecTb
CUrHanN Ha Bxoae

YcTaHoBNeHUE
coeAnHeHus, olunbKa
coeanHeHusA

HopmanbHoe
bYHKUMOHMpPOBaHMe

RAI

JIMHKA oTKNoYeHa (HeT
CUrHana Ha Bxoge
NpPUeMHUKA)

HopmanbHoe
bYyHKUMOHMpPOBaHMe

CocTosiHue uHTepdelica
E1l yaaneHHoro
My/IbTUNNEKCOPA-
KOMMyTaTopa

Nioboe
Nioboe
Nioboe
JNoboe
HopmanbHoe
dYHKLMOHNPOBaHME
HeT cMrHana Ha Bxoae

Joboe

He HalioeH

He HalipoeH

Moboe

HopmanbHoe
bYHKUMOHNPOBaHME

HopmanbHoe
dYHKLMOHNPOBaHME

HopmanbHoe
bYHKUMOHNPOBaAHME

JIMHKA oTKNoYeHa (HeT
cUrHana Ha Bxoge
npuemHuKa)

CBeyeHue 3en1eHOro
nHamkatopa LINK

BbikntoyeH

BbikntoyeH

Yactoe muranHume

Yactoe muraHue

Yactoe muraHue

Yactoe muraHue

Yactoe muraHue

BbikntoyeH

BbikntoueH

BbikntoueH

MNocTosHHOE
cBeYeHue

MocTtosHHOE
cBeYyeHue

BbikntoyeH

MocTosiHHOE
cBeyeHue

CBeyeHue Kentoro
nHamkaTopa FAIL

BbikntoyeH

PenKune BCNbIWKN

Yactoe muraHue

MocTosHHOE cBEeYeHune

BbikntoyeH

Yactoe muraHue

MocTosHHOE cBEeYeHune

PepaKune BcrblWwKn

PepnKune BcrnbIWwKn

PeaKune BcrblWwKM

BbikntoueH

KopoTKas BCnblLwKa,
naysa

Yactoe muraHue

PenKue BCNbIWKK
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JInHMA oTKAtoYeHa (HeT JInHMA oTKAtoYeHa (HeT BbikntoyeH PeaKune BcnblWwKm
CUrHana Ha exofe CUrHana Ha exofe
NPUEMHUKA) NnpUemMHUKa)

2.4 KoH¢urypaumua

[Ons npaBuabHOM paboTbl MyNbTUNNEKCOPA-KOMMYyTaTopa Sprinter TX B ceTn, ux Heobxogumo
Haanexalmm obpasom cKoHdUrypnpoBsaTb. Bce HacTpoiku coxpaHatoTca B daine /mnt/flash/system.cfg B
BUAE CTPYKTYPUPOBAHHOINO [epeBa, BbINOMHAOWErocs Mpu CcTapTe ycTpoihcTBa. [nAa coxpaHeHus
M3MEHEHMIN, BHECEHHbIX B KOHOUIypaLmio yCTPOMCTBa HEODOXOANMMO HarxKaTb coveTaHue Knasuw “ESC+S”.
ChopmupoBaHHbIn dann moxKeT bbiTb 3anucaH B Katanor mnt/flash yepes cetb no npotokoay FTP.
Copepkmumoe dainna c TeKylein KoHPUrypaumen moxkeT ObiTb BbIBEAEHO B OKHE TEPMMUHANA HaXKaTUeMm
Knasuw “ESC+M”.

Mpn KaXaoM BKAOYEHUWU YCTPOMCTBO HACTPAMBAETCS, BbINOHAA KOHOUIYpaLMIO, YKA3aHHYIO B
TekctoBoM ¢aine system.cfg. daitn pacnonoeH B Katanore mnt/flash 8 dbnsw-namatu ycrpoicrea.
2.4.1 ®aiinosas cucrema

daiinoBas cucTeMa MynbTUNAEKCOpPa-KoMMmyTaTopa Sprinter TX o6beguHsaeT B cebe cobcTBEHHO
dainbl, AeHTUPUKATOPbI NPOLECCOB, YCTPOMCTBA U T N. CTpYKTypa pannoBomn CUCTEMDI:

o dev

e  drivers

o mnt
o flash
o mem

e proc

e svC

e  system

e sys

2.4.2 Paborta c ¢pannoson cucremomn

Ona goctyna K $ainosoi cucteme MynbTUNNEKCOPa-KOMMYTAaTOPa MOKET MCNoab3oBaTbcA FTP
KJAMEHT B MaCCUBHOM peXRnMe.

2.4.2.1 Pabota no npotoKony FTP

MynbTunaekcop-kommyTaTop Sprinter TX COLEePHKUT BCTPOEHHbIN FTP-cepsep,
obecneunBatowmii HarnagHYO U yaobHyto paboTty c ero ¢ainnosol cuctemon. YteHne n 3anucob ¢aiinos
npoussogmMTca npu nomowm FTP-KnmeHTa. Mporpamma A0/1KHA MCNO/1b30BaTb NAaCCUBHbLIN PEXMM 06MeHa
(passive mode). Hanpumep, B Internet Explorer aToT pexkum ycTaHaBanBaeTca Tak: Tools->Internet Options-
>Advanced->Use passive FTP; B Total Commander Hago npwu co3gaHum HoBoro FTP coegMHeHuMA ycTaHOBUTb
ranoyky Ha Use passive mode for transfers. Joctyn K FTP cepBepy MmMeeT TONbKO NPUBUNETMPOBAHHbIN
nosb3oBaTenb admin.

2.4.3 MNonb3oBaTenu v naponu

Ona BbINONHEHMA KOMaHA, KOHOUIrypauuum W AMArHOCTMKM, a TaKKe A8 U3MEHEeHUsa W
06HOB/NIEHNA MNpPOrpaMMHOro obecrneyeHUs BO3MOMEH KaK JIOKAJbHbIWA, TaK M yAaNeHHbIA JOCTyn K
MY/IbTUMNEKCOPY-KOMMYTATOPY.

B TeKywel Bepcum peannsoBaH MNpoLEecC NpPenocTaBNeHMa [OCTyna K YCTPOMCTBY C
ncnonb3oBaHmMem npotokonos TACACS+, RADIUS 1 c nomolbio 6a3bl IOKaNbHbIX M0/Ib30BaTENEN.
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Ob6a BMAa AOCTYyNa COAep KaT eANHbIN MexXxaHMU3M 3alMTbl OT HECAaHKLMOHMPOBAHHOMO A0CTYNa,
OCHOBaHHbIN Ha uMAeHTUOMKAUMM MO MMEHM MOJIb30BaTeNa W naposto. YCTPOMCTBO noadepKuBaeT
MAEHTUDMKAUMIO TPEX Pa3/IMYHbIX JIOKA/IbHbIX NO/Ib30BaTeNen: NPUBUAEIMPOBAHHOIO C MMeHem admin m
HenpUBUAErMPOBaHHbIX C UMeHamun operl u oper2. NMpUBUAEIMPOBAHHbIN NO/Ib30BATE/Ib MOXKET U3MEHATb
HACTPOMKM YCTPOIACTBA M OOHOBAATb NporpammHoe obecrneyeHne, HENPUBUNETMPOBAHHbIE NOJb30BaTENN
MMEIOT OrpaHNYEHHbIE BOSMOMKHOCTU NO HACTPOMKe YCTPOMCTBA, M MOTYT NPOCMAaTPMBaTb ANArHoCTUYECKMe
coobLeHns.

B Tabamua 2.4 npuBeAeHbl yCTaHOBAEHHbIE NPOU3BOAMTENIEM NAPOJIM MO YMONYAHUIO.

Tabnunua 2.4 — Cnncok nosb3osaTtenei

Mma nonb3osatens Maponb
admin admin
operl operl
oper2 oper2

Mepes aKcnyaTaumeln ycTpoWCcTBa B Lenax 6e30nacHOCTM HEOBXOAMMO M3MEHWUTL 3TU MapPOAU
KoMaHaol passwd. HoBble nMapoin MoryT nNpeacTaBAATb NOCAEA0BaTENbHOCTb NIATUHCKUX BYKB M UUdp
ANMHON 0 18 CMMBOOB BKAOYUTENLHO.

Echn naponb 3abbIT, eAMHCTBEHHbIM CMOCOBOM AO0CTyna K YCTPOWCTBY ABAseTca cbpoc
NoNb30BaTE/IbCKMX YCTAHOBOK Ha NpegycTaHOBAeHHble. [Maponn npu 3TOM MPUMYT YyKa3aHHble Bbllie
3Ha4yeHus no ymondyaHuto. Kpome atoro, IP agpec ycrpoictea byaer ycraHoB/eH paBHbiM 192.168.0.24, a
Mmacka noacetn — 255.255.255.0.

Ecnv Bam Heobxoaumo nonyumtb AOCTYN K MynbTUMEKcopy-KommyTaTopy Sprinter TX (MINI,
11, 12, 20), To ecTb BepHyTb 3aBOACKME YCTaHOBKM IP agpeca, napons w T.M., BbIK/NOYMTE YCTPOWCTBO.
HaliguTte Ha 3agHelt naHenu Sprinter TX (MINI) unn nepegHei naHenu Sprinter TX (11, 12, 20) maneHbKoe
oTBepcTme. TOHKUM NpeameTom, Hanpumep, 3y60UNCTKON, HaXKMUTE PACMONOXKEHHYIO B OTBEPCTUM KHOMKY.
YOepKnBana KHOMKY, BKAOYUTE MUTAHWE YCTPOICTBA. YAEPrKMBAWTE KHOMKY Ha)KaToW ewe 2-3 CeKyHAbl.
Haxkmute knasmwmn “ESC+Q” ana BbIXxoda M3 MEHIO B PEXMM KOMAHAHOW CTPOKM U BbINOJHUTE KOMaHAy
mnt. 3aTem BbINONHWUTE KOMaHAy menu. [anee HeobxoAMMO NpPOM3BECTM MNOJIHYIO Mpoueaypy
KOHUrypaumm yctponctea. [locTyn K yCTponcTBy ocylectsnsetca no IP agpecy 192.168.0.24. [Ona
COXpaHeHus KoHOUTypaLmMmn HeEOBXOANMMO B MEHIO HaXKaTb covyeTaHue Knasuw “ESC+S”.

Ecnn Bam HeobxoAMMO MOAYYUTb AOCTYN K My/AbTUNAEKCOpy-KoMmmyTaTopy Sprinter TX (SFP), To
€CTb BEPHYTb 3aBOACKME YCTaHOBKM IP agpeca, napossa v T.M., OTK/AOYUTE YCTPOWCTBO (M3B/IEKUTE ero u3
KommyTaTopa). Ona Sprinter TX.1E1 noakntoumTe 3arnywky B Buae RJ-45, noctaBnsemyto B Komnekre. Onn
Sprinter TX.2E1 ycTtaHoBuTe DIP-nepekntoyatens Ha ycTponcTee B nonoxeHune "RST". Moakntounte Sprinter
TX (SFP) K KommyTaTopy ¢ SFP Kop3uHoi. Haxkmute Knasuwm “ESC+Q” Ans BbIXOAA M3 MEHIO B PEXUM
KOMaHZHOM CTPOKM M BbINOJAHUTE KOMaHAy mnt. 3aTeM BbINOAHUTE KOMaHAy menu. [anee Heobxogumo
NPOM3BECTU MOJIHYIO Npoueaypy KoHPurypauumu yctpoincrea. [locTyn K yCTPOMCTBY ocyuwecteaaeTca no IP
agpecy 192.168.0.24. Ana coxpaHeHUs KOHbUrypaumum HeobXoaMmMO B MEHIO Ha)KaTb COYETaHME KAaBULL
“ESC+S”. U3Bnekute Sprinter TX (SFP) n3 kommyTtatopa u ana Sprinter TX.1E1, nssnexkuTe 3arnyLky us Hero.
Ona Sprinter TX.2E1 yctaHoBuTe DIP-nepeKkntoyaTenb Ha YCTPOWCTBE B MOJIOXKEHME MPOTUBOMONOXKHOE
"RST".

3arnywky Ana myabTURAeKcopa-kommyTaTopa Sprinter TX SFP.1E1, MOXHO M3roToBUTb, 063KaB
BUTYIO Napy B KOHHeKTOpP RG-45, n npunass amos LUoTTKM mexay KoHTakTamu 1 1 2 ¢ ntob0oi nonspHOCTbIO.
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PucyHok 2.1

NHbopmauma o naponax MyabTURNEKCOpa-KommyTaTopa Sprinter TX xpaHuTca B daiine
“/mnt/flash/config.sys” B 3awndposaHHOM Buae. B anroputme WKNPpPOBaHMUA MCNONb3YETCA CEPUAHDINA
HOMEp KOHKPETHOro YCTPOMCTBA, MO3TOMY NpW nepeHoce 3Toro ¢aitna Ha Apyro MynbTUNAEKCOp-
KOMMyTaTop cepumn Sprinter TX oH He ByaeT 3arpy:keH. MNpu yaaneHum config.sys (3Ta onepaums AocTynHa
TO/IbKO aAMUHUCTPATOPY) NAPOIM NPUMYT 3HAYEHMA NO YMONYAHMIO.

2.5 CucrtemHble napameTpbl

B 37O/ rnaBe onNUCbIBAlOTCA OCHOBHbIE MapamMeTpbl MybTUMIEKCOPa-KoMmMyTaTopa Sprinter TX.

2.5.1 BcTpoeHHble KaneHaapb U Yachbl

MynbTUNIEKCOP-KOMMYTAaTOP MMEET BCTPOEHHbIE Yacbl PEasibHOTO BPEMEHM U KajeHZapb C
6aTapeiHbiM NuTaHnem (Ha Sprinter TX (SFP) HeT 6atapeiku). OHM UCNOb3YIOTCA ANA YKa3aHUA BPEeMEHHU
BO3HWKHOBEHMUA COBbLITMI B KypHane. Mpu KaKAoOM CTapTe MyNAbTUNIEKCOP-KOMMYTaTop npoBepseT
COXPaHEHHY0 B 3HEProHe3aBUCMMON NaMATU YacoB MHPOPMaLMIO U MPU OLIMOKE YTEHMA MHAMLMPYET K
HeobXoAMMOCTN CMEHUTL NMTHEBYIO BaTapeto Yacos.

2.5.1.1 HacTpoiika BpemeHu 1 AaTbl

CucTemHble Bpemsa U AaTy Ha MyabTUNAEKCOPax-KomMmMyTaTopax Sprinter TX MOXXHO U3MEHUTb B
MEeHI0 B NyHKTe “3.2.4.17 /System/time”, HacTpauBaa napameTtpbl Time u Date, a Takxe ¢ nomouibto SNMP
areHTa.

2.5.2 CumBonbHOe nmsa

Ka)Kp,blﬁ MYNbTUNNEKCOP-KOMMYTATOP MOXET UMEeTb CUMMBOJIbHOE UMMA, BbiIBOOMMOE B
NnoACKa3Ke KOHCON U o6nerqa|om,ee VI,CI,GHTVI(I)MKaLI,MlO MYNbTUNNEKCOPA-KOMMYTATOpPaA.

2.5.2.1 HacTpoiika CMMBO/IbHOrO UMEHMU

Nma mynbTunaekcopa-kommyTaTopa Sprinter TX MOXKHO M3MEHUTb B MEHIO BO BKAagke “3.2.4.7
/System/global”, namenas napametp Name, a Takxe C NomoLLbio meHo 1 SNMP areHTa.

2.5.3 Appec B cetn

Karkablh  MynbTUNAEKCOP-KOMMYTAaTOpP MMeeT OAMH cucTemHblt  Ethernet uHTepdelic,
NOAKNIOYEHHbIA K BCTPOEHHOMY KOMMYTaTOpy BTOPOro ypoBHA. [na sToro uHtepderica 3agaHbl MAC
aapec, IP agpec, Mmacka v WA3 N0 YMOAYaHUIO. M3roToBUTENb YCTAHABAMBAET KaXKAOMY My/bTUMNNEKCOPY-
KOMMYTaTOpy YHUKanbHbI MAC-agpec, 3aBUCALLMIA OT annapaTHOrO CEpUItHOro Homepa ycTporcTea. Mpu
nsmeHeHnn MAC-agpeca ycTpoiicTBa HeobxoAMMO CneauTb 3a HecoBnafZeHWEM aZpecoB Y Pas/UYHbIX
Y3/10B CETW.

2.5.3.1 Hactpoiika agpeca B ceTn
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IP agpec, Macky U W03 N0 YMOAYAHUIO AN MYyAbTUNAEKCOPa-KoOMMyTaTopa Sprinter TX MoXHO

n o u

M3MEHWTb B MEHI0 B NyHKTax “3.2.5.3 /IP/current-config”, “3.2.5.6 /IP/stored-config”, a Take C NOMOLLbIO
SNMP areHTa.

Ons noboro n3 VLAN-o0B, IP agpec, macky v W03, MOXHO 334aTb pa3Hble B NyHKTe "3.2.6.1
/VLAN/VLANID".

2.5.4 [oBepeHHbIe y3/bl

Mo coobparkeHnam 6e30nMacHOCTU YCTPOMCTBO MOMKET ObiTb AOCTYNMHO TOJIbKO C BblOpPaHHbIX
YNpPaBAAOLINX KOMMNbIOTEPOB (KOMMNbIOTEPOB MMEIOLLIMX onpeaeneHHble aapeca B ceTu). s onpeaeneHus
CMUCKa A0BEPEHHbIX Y3/10B MOXHO MCNO/b30BaTb KOHKpeTHble IP-aapeca, Bce afapeca TeKyllel noacetu
(ncnonbayeTca agpec n macKka ceTi MybTUMNNEKCOPa-KOMMYTATOPa), a TaKMKe BCe Y3/bl BCeX CeTel.

2.5.4.1 HacTpoiika A0BEpPEHHbIX y3/10B

Cnucok AoBepeHHbIX Y3/10B My/IbTUMNEKCOpa-KoMmmyTaTopa Sprinter TX MoxKeT 6biTb MU3MEHEH B
MeHI0 B NyHKTe “3.2.5.4 /IP/hosts”, a Takxe ¢ nomolbio SNMP areHTa.

HacTpoiika goBepeHHbIX Y3108 A40CTynHa ¢ Bepcum MO: LPOS 1.0.9.4SR3.

B AaHHOM NyHKTE Bbl MOXETe pefaKTUpPOBaTb CMWUCOK A0BepeHHbiX y3n0B. C 3TUX Y3108
paspelwleH A0CTyn K ycTpouctsy. ANA BKAHOYEHUA/OTKAOYEHUA HeobXoAMMO HacTpamBaTb NapameTpbl
TrustAll n TrustLocal, KoTopble HaxoAAaTca B NyHKkTax “3.2.5.3 /IP/current-config” wn “3.2.5.6 /IP/stored-
config”.

BK/toYeHne/oTKI0YEHNE CMIMCKA AOBEPEHHDbIX Y3/10B, KOTOPbIA MOXHO 334aTb B
nyHkTe “3.2.5.4 IP/hosts”.

Yes - nosepAatb Bcem. [py 3TOM 3Ha4eHUM AOCTYN MMEIOT BCe He 3aBUCMMO OT CNMCKa
TrustAll [0BEPEHHbIX Y3108 (MO ymon4aHuio).

No - pa3zpeluaeTt gOCTyn K YCTPOMCTBY TOJ/IbKO Y3/1aM HaXO4ALMMCA B CIIMUCKE
[OBEPEHHbIX Y3/10M. TakKe Npu 3TOM 3Ha4YeHUM yunTbiBaeTca napametp Trustlocal.

AoctynHo c Bepcum MNO: LPOS 1.0.9.4SR3.

Bk/toueHMe/oTKNI0YEHNE A0BEPEHHbIX Y3/10B U3 IOKA/IbHOM CEeTH.
YuuTbiBaetca, Korga napametp TrustAll umeeT 3HaveHune No.

TrustLocal Yes - poBepeHHbIMW BYyT NOKabHbIE Y3/bl U U3 ciMcKa hosts (Mo ymoiyaHuio).
No - poBepeHHbIMM ByayT TONBLKO Y3/1bl U3 CNKCKa hosts.

AoctynHo c Bepcuum NO: LPOS 1.0.9.4SR3.

MyHKT MeHto “3.2.5.4 /IP/host” BbIrnaauT cneayrolimm obpasom:

/IP/hosts LPOS Advanced ESC+h - Help

|>.. Network Mask | 19 o0.0.0.0 255.255.255.255
| 1 o.0.0.0 255.255.255.255 | 20 0.0.0.0 255.255.255.255
| 2 o.0.0.0 255.255.255.255 | 21 ©0.0.0.0 255.255.255.255
| 3 o0.0.0.0 255.255.255.255 | 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 o0.0.0.0 255.255.255.255 | 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 ©0.0.0.0 255.255.255.255
| 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>

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

Y106b1 06aBUTL HOBbLIN Y3€1 B CNUCOK, BbibepeTte cTpoky ¢ 0.0.0.0 n Haxxkmute «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 YctaHasamsaeT IP agpec y3na.

Mask YcTaHaBnnBaet MacCKy noaceTtun anda aToro ysna.

BHUMAHMUE! MameHeHue criucka adpecos 008epeHHbIX Y3708 Yepe3 telnet-ceccuro moxcem npusecmu K eé
paspsigy 6e3 803MOXHOCMU 80CCMAHOB/EHUA COEOUHEHUS C 3MO020 Y374, ecqAu OH UCK/AKYeH U3 4ucaa
008epeHHbIX.

2.5.5 Taimayr

EcAv nonb3oBaTenb He BBOAWUT KOMaHAbl B TeYeHWE oNpeneNeHHOro BpPeMEHW, coeaunHeHue
yepes noc/nenoBaTe/bHbIA MOPT C MOMOLLBbIO KOHCONbHOW MPOrpammbl, UAW YyOANEHHO Yepes3 CeTb, C
MCMNo/Ab30BaHNEM NPOTOKoNa telnet, byaeT pasopBaHO My/bTUMNIEKCOPOM-KOMMYTAaTOPOM. [0 yMOAYaHUIO
Bpems TaliMayTa cocTaBnaeT 15 MuH.

2.5.5.1 Hactpoiika TamayTta

Ha mynbTunaeKkcopax-kommyTtaTopax Sprinter TX Bpems TalimayTa MOKeT BbiTb U3MEHEHO Yepes
MeHI0 B NyHKTe “3.2.4.16 /System/telnet”, namenas napametp Timeout.

2.6 E1 uHtepdenc

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

MybTUNNEKCOP-KOMMYTATOP COAEPHUT OAMH, [Ba, 4YeTblpe, BOCEMb, LECTHAAUATb MM
ABaauaThb YeTbipe MHTepdeiica E1 ana nepesaym AaHHbIX CO CKOpoCTbio 2048 K6UT/C, B COOTBETCTBMM CO
cneundukaumnent G.703. dusmyeckumin MHTEpPenc — CUMMETPUYHDINA, C CONPOTUBAEHUEM NNHMKN 120 Om.
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Ona nepegaun notoka E1 HeobxoAMMO HAcTpOUTb BUPTYasibHOE COEAMHEHWE MeXKay
UHTepdelicamm ABYyX MyNbTUMNAEKCOPOB-KOMMYTAaTOpOB. HacTpolika coeavHeHWs NPOU3BOAUTCA MNpU
NMoMOLLM MYHKTa MeHto “3.2.2.1 /TDMoP/nopm/config”.

B cnyyae, Korga mynbTUNAEKCOPbI-KOMMYTATOPbl COEAUHEHbI APYT C APYTOM HEMnocpeaCcTBEHHO
WUnn yepes kommyTtatopbl Ethernet, notok E1 morkHO nepepnasaTb BHYTPU Kaapos Ethernet, 6e3 3arosoBkoBs
IP. Mpu 3TOom obecneymBatoTcA MWHUMANIBHOE BPEMA 3aLEPXKKU, U MUHUMaNbHble MNOTEPU MOAOCHI
NPonycKaHWsa KaHana. [OTOK A[aHHbIX, MOCTYNAalWMA C Kax[oro M3 aKTUBHbIX WHTepdelicoB E1,
pa3buBaetcA Ha Kagpbl PUKCMPOBAHHOM ANMHbI, CHAbXKAeTcA 3aro/I0BKOM YPOBHA  afantauuu
BMPTYaNbHOro coeauMHeHUs U 3aronoBkom Ethernet ¢ ykasaHmem MAC-agpeca MyAbTUNAEKCOpa-
KOMMyTaTopa HasHauyeHuA. [na Kaxaoro M3 ucnosbdyemblx MHTepdeincoB E1 KarKaoro M3 ycTpoiicTs
HeobxoAMMO yKa3aTb IP-agpec MybTUNAEKCOPA-KOMMYTATOPA HasHaYeHUA n Homep ero uHTepdelica E1, c
KOTOpbIM ByAeT yCTaHOB/IEHO BUPTYyaslbHOE COeAMHEHME, a TaKkKe HeobxoaMMo yKasaTb MAEHTUPUKATOP
VLAN gns KagpoB, TPaHCMOPTUPYHOWMX AaHHbIM noTok El. UaoeHTUdUMKATOP paBHbIM HY/O YyKasbiBaeT
MY/IbTUNNEKCOPY-KOMMYTATOPy Ha OTCYTCTBME HEODXOAMMOCTM TermpoBaTtb Kagpbl. Ecnm B TpaHCNopTHOM
CeTU nepearTca He TONbKO Kagpbl ¢ TDM-gaHHbiMK, TO cneayeT 3agaTtb nosae npuoputeta 802.1p
MapKupoBaHHOro Kagpa 802.1Q. 3HayeHWe 3TOro noaA AO/KHO obecneymMBaTb HaMBbLICLIMM NPUOPUTET
Kagpam ¢ gaHHbimu TDM. Hencnonb3yembie MHTEpPdEAChbl MOXKHO BbIKIHOUYUTD.

Ecnm HeCKONbKO YCTPOICTB COEAMHEHDBI B TOMOMIOMMW TUMA «3BE343» UM KLLeNOoYKa», HacTpoMKa
BbINOMIHAETCA aHa/NOTMYHO C/AY4Yalo «TOYKA-TOUKA» ANA KaxaoW napbl MHTepdencos. Heobxoammo
BbIAENNTb KaXa0My yCTponcTBy nHamsmnayanbHble MAC- 1 IP-agpeca u onucaTb BUPTYasibHble COeAMHEHUA
BCEX BKOYEHHbIX MHTepdencoB E1. Kaxablit M3 3TMX MHTEpdENCOB MOXKeT ObiTb coeauHeH ¢ Ntobbim
ApYyrum nHtepdencom ntoboro MynbTUNIEKCOPa-KOMMYTATOPA B CETU.

Bce uHTepdeincbl E1 mynbTunaekcopa-kommytatopa 0603HavaloTCA AECATUYHBIMU YUCAaMKU B
nopaaKe BO3pacTaHWA, HAaYMHAA C HynA. Jna paboTbl ¢ NnogKaHanAom HeobXxoAMMO yKa3aTb HOmepa Takm-
CNOTOB, UCMO/Ib3yeMbIX B MOAKaHane, B cnegytowem dopmare:

HOoMep WHTepdeica: AManasoH TalM-CNOTOB (HayasbHbIM TAMM-CNOT — KOHEYHbI Talim-Cc/oT)
WM CMUCOK TaMM-C/I0TOB Yepes 3anaTyro

Hanpumep, 0-16 unu 0,1,16.

Ecnm Homepa TaMm-CN0TOB HE yKa3aHbl, TO UCMOb3YyloTCA BCe 32 Tallm-cnoTa.

2.7 Ethernet untepdeiic

Ethernet nHTepdeic - nHTepdenc obopyaoBaHMA B COOTBETCTBMM CO cTaHaapTom IEEE 802.3.

MyAbTUNAEKCOP-KOMMYTaTOP COAEpPXKUT uHTepdeincbl Ethernet 10/100/1000Base-T ans
nepeaayn AaHHbIX co ckopocTbio 10, 100 nam 1000 M6uT/c B cooTBeTcTBMM cO cneumduKaumen IEEES802.3.
Ethernet-uHtepdelic mynbTMNNEKCOpa-KOMMyTaToOpa MOKeT paboTaTb B pexMme aBTOCOr/1acoBaHMs, a Tak
€ NO03BOMSIET BPYYHYIO YCTAaHOBUTb CKOPOCTb WM pPeEXUM AyMaeKkca ANA KaX[oro WHTepodeirica B
OTAENIbHOCTH.

BHUMAHUE! Hecoomsemcmeue ycmaHo80K cKopocmu u Oynaekca Ha nopmy Ethernet
MynbMUnaeKkcopa-KoMmmymamopa u nopmy nooKaw4Yaemozo 060py008aHUA Moxem npusodums K
b6110KUpOBKE 8CMpoeHHo20 Ethernet Kommymamopa u Heso3MoMHocmu nepedavyu OAHHbLIX KAK Yepes
HernpasusabHO CKOH(U2YPUPOBAHHbIU Nopm, makK u Yepes dpyaue nopmei!

BHUMAHMUE! lMepedaua E1 nomokos 4yepe3 uHmepgelic Ethernet ycmaHo8neHHbil 8 pexcum
nonyoynnaexkca Moxem npueooums K OWUBKAM CUHXPOHU3AUUU U 8bICOKOMY yposHio BER ecnedcmesue
4Yacmo B803HUKAIOUWUX KOsau3uli 8 amoli KoHguypayuu!

MyHKT meHto “3.2.3.12 /Eth/nopm/config” HacTpansaeT pexum paboTbl BbIBPaHHOro NakeTHoro
nHTepdelica, CKOPoCTb, AYyNaeKC.
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NHTepdelic moxKeT paboTaTb B 04HOM U3 CAeAYIOWMUX PEXMMOB:

down MHTepdeNc BbIKIOYEH;

MHTepdelc NPonycKaeT TO/IbKO TETMPOBAHHbIE Kaapbl, 3TOT PEXKUM UCMONb3YETCS ANA
CBSI3M C APYTUM MYNbTUM/IEKCOPOM-KOMMYTAaTOPOM HEMOCPEACTBEHHO;

trunk

WHTepdenc nponycKaeT Bce Kaapbl; PEXXMM MO YMOAYAHUIO, UCNONb3YEMbII, CIU ABHO
He yKasaH Apyroi pexxum. MoanTrKa ncnonb3oBaHusa nHTepdelicos onpeaenserca

multi
BHELWHMM 060pyA0BaHMEM, HaNPUMEP, MapLLPYTU3aTOPaMK 3-T0 YPOBHA,
CBA3bIBAIOLLMMM MYNLTUMNIEKCOPbI-KOMMYTATOPbI;
UHTepdelc UCNoNb3yeTcs ANA Nepeaaydm Noib3oBaTeNbCKMX AaHHbIX. [1aKeTbl ¢ Apyrum
access naeHtnoumkatopom VLAN ID He KOMMYTUPYHOTCA B 3TOT MHTepdelic. MakeTsl,

nocTynatoLime B 3ToT UHTepdEiC, TErMPYIOTCA C UAEHTUPUKATOPOM, PaBHbIM YKAa3aHHOMY
napametpom VLAN ID;

KAMEHTCKUIM NOPT, Gperimbl Ha BXo4e BCeraa TErMpyoTcsa BTOPbIM Terom (eciu 6es Tera,

llielel BT uLs To nepebimM); 802.1Q OTKNIOYEH;

NopT, Ha BXOZEe KOTOPOro NPMHMMAOTCA TONIbKO ppeimbl ¢ QinQTag, KoTopble
KOMMYTUPYIOTCA B COOTBETCTBUM C Tabamueli vian'os.

inQProvider . . . . .
QinQ QinQTag - Ter, KOTOPbIN ycTaHaBAMBaeTca ana penmos B pexkume QinQProvider.

2.7.1 OcobeHHOCTH ucnonb3oBaHua Ethernet nntepgeitcos 6e3 Combo-nopros

Ha HuXe npeacTaB/ieHHbIX WANOCTPAUMAX TMOKa3aHbl MNpuMMepbl MUcnonb3oBaHua Ethernet
nHTepdelicoB, B Caydyae, €ciM Ha MyAbTUNIEKCOPE-KOMMYTaToOpe MNPUCYTCTBYIOT 2 MHTepdeinca Gigabit
Ethernet n 2 untepdeiica SFP/CSFP 1Gb.

B SFP-kop3uHbl Cnot 2 1 CnoT 3, MOXKHO yCTaHaBaMBaTb Kak moaynm SFP, Tak u moaynn CSFP.

e Ecnn B SFP/CSFP-cnot 2 nnu 3 ycraHosneH CSFP-moaynb, To 3ageiictaytorca CSFP nopTbl NeO 1 Nel
e Ecnn B SFP/CSFP-cnot 2 nnu 3 yctaHosneH SFP-moaynb, To 3ageiictayetca CSFP nopt NeO
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PucyHok 2.2
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PucyHok 2.3
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B Cnot 2 1 3 yctaHosneHbl moaynun CSFP
PucyHok 2.4

2.7.2 OcobeHHOCTH ucnonb3oBaHuna Ethernet uurepgeiicos c Combo-nopramu

Ha HuKe npeacTaBAEHHbIX WAMOCTPALMAX MOKasaHbl Npumepbl  Mcnosb3oBaHusa Ethernet
nHTepdelicos, B Caydyae, eciM Ha MyAbTUNIEKCOPE-KOMMYyTaTope NpucyTcTBytoT 4 uHTepdeinca Gigabit
Ethernet.

B Takom cnyyae MopTbl Ethernet No5 n CSFP-nopt Nol B Cnote 1 o6pasytor Combo-nopr.

Combo-nopt coaepunT oamH nopt Ethernet 10/100/1000Base-T u oamH nopt CSFP. Kako UMEHHO M3 3TUX
nopToB OyAeT 3a4elCTBOBAH, onpeaenaeTca No cneayroLemy NpuHLmMny:

e Ecnn B SFP/CSFP-cnot 1 yctaHosneH CSFP-moaynb 1 npucyTcTByeT natykop, 8 Ethernet-nopty No5,
To 3apencTyeTca 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 ycTaHOB/IEH MoAy b, 1Mbo ycTaHoBeH SFP-moaynb, To 3aAeicTeyeTca
Ethernet 10/100/1000Base-T nopt N5
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PucyHok 2.5
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3 JloKanbHblA W yAaNeHHbIA [oOCTYyNn K  MYAbTUNAEKCOPY-
KOMMYTaTopYy.

Bo3moXeH KaK /IoKa/ibHbll, Tak M YyAaNeHHblA [A0CTYN K My/bTUMNIEKCOPY-KOMMYyTaTopy.
Monb3oBaTeNM M MNaposiM YCTAHOB/IEHHbIE MO YMOAYaHUIO nepedncneHbl B Tabauua 2.4 — Cnucok
nonb3oBaTeneu.

JToKanbHbIM AOCTYN K YCTPOMCTBY OCYLLECTBAAETCA Yepes nocnenoBatesbHblid nopt. Ansa atoro
HYXHO COeAMHUTb YCTPOMCTBO M NOC/AeAOBaTe/bHbIA MNOPT YMNPABAAIOLWLEro KOMMbioTEpa Kabenem wm
3aMyCcTUTb Ha YMNpaBAAKOLWEM KOMMbIOTEPE TEPMUHAJIbHYIO MPOrpaMmy, MOAAEPKUBAIOLLYIO 3SMYALNIO
ANS|I TepmuHana, Hanpumep, Hyperterminal w3 coctaBa Windows, nporpammbl CTOPOHHUX
npousBoguTenen, Takne Kak: PUTTY, SecureCRT u gpyrue.

MapameTpbl HACTPOMKKM MNocnepoBaTe/NbHOro nopra Komnblotepa — 115000 k6ut/c (Speed
Baud rate), 8 6ut (Data bits), 6e3 uetHoctu (Parity: None), 6e3 KoHTpons nepegaum (Flow control:
XON/XOFF).

Mocne 3anycka TEpMMHANbHOM NMPOrPamMMbl, B OTBET Ha MPUIAalleHNE CUCTEMbI, HY>KHO HabpaTb
MM#A NO/1b30BaTe/A, a 3aTeM Napo/ib, NOC/AE YEro OTKPOETCA MEHIO KOHGUIYPUPOBaHUA.

[anee MOXHO BBOAUTb Nt06ble KOMaHAbl yNpaBAeHMUA U KOHOUTYpaLun, onucaHHbIe HUXKeE.

YaaneHHbI AOCTYN K YCTPOWUCTBY ocyllecTBaseTcs vyepes cetb IP no npotokony telnet, ssh uaun
HTTP. [1ns 3TOro Hy>KHO NOAKAOYNTb OAMH U3 aboHEHTCKUX MHTepdeincos Ethernet kK cetn u ybeauTbes, uto
CBETOAMOAHbIE UHAMKATOPLI MOKAa3bIBAOT HA/IMUYME COEANHEHMUS.

Ona noaknwodeHns no npoTtokosny HTTP, Heobxoaumo 3aiTM uvepe3s Web-uHtepdeinc Ha
YCTPOWCTBO, Hanpumep, no agpecy http://192.168.0.24, sBegute norviH n naposb. Mo yMon4yaHuio 10ruH —
admin, naposab —admin.

Ana noaknoyeHnsa no npotokonam telnet/ssh, HeobxogMMo 3anycTUTb Ha ynpaBAAKOWEM
KoMMbloTepe Ntobyto nporpammy — KaueHT telnet/ssh, Hanpumep, Hyperterminal, telnet u3 cocrasa
Windows, SecureCRT, PUTTY. HeobxoamMmo yKasaTb IP agpec mynbTunieKcopa-KkommyTaTopa, Npu 3TOM B
nyHkte “3.2.5.4 /IP/hosts” MynbTUNNEKCOpa-KOMMYyTaTopa, B CBOK oyependb, AO/MKEH 6biTb paspelleH
OOCTYN K HeMy ynpasAfAloLLero KOMnbloTepa ¢ AaHHbim IP agpecom. MOXKHO pa3pelmnTb A0CTYN TONbKO C
onpeaeneHHbIX KOMMbIOTEPOB, CO BCEX KOMMbIOTEPOB JIOKAJNbHOM CETU, MAM C NtobOro KomnbioTepa.
JOCTynHOCTb  My/IbTUNNEKCOPA-KOMMYTaTOpa MOXHO MNPOBEPUTb KOMAHAOW ping C YyAANEHHOTO
KOoMMbloTepa.

HacTpoiiku nporpammbl telnet Ao/KHbI BKAOYaTb amynaaumio ANSI TepmuHana v nepesog,
CTPOKM Mocne Bo3BpaTa KapeTku.

Mocne 3anycka KaveHTa telnet/ssh B oTBeT Ha nMpwurnaweHue cucTeMbl HYXHO HabpaTb MMsA
no/ab30BaTeNIA U Napo/ib, NOC/E YEro OTKPOETCA MEeHIO KOHGUIYPUPOBaHKA.

[anee MOXHO KOHPUIYpUPOBaTb MY/bTUMIEKCOP-KOMMYTATOP 4epe3 MyHKTbl MeH!to,
onuncaHHble HUXe.

Ecnm nosb3oBaTeNlb He KOHOUIypUpyeT YCTPOMCTBO B TeUYEHME OnpeaeNeHHOro BpemeHMU,
coeanHeHne telnet/ssh 6yneT pasopBaHO My/JbTUMNIEKCOPOM-KOMMYTaTOPOM U3 COOBpaskeHmit
6e3zonacHocTU. 10 yMONUaHUIO Bpemsa TalimayTa cocTasnsfeT 15 MUH M MoXeT BbiTb M3MEHEHO 4Yepes
MYHKTbI MeHto “3.2.4.16 /System/telnet”, “3.2.4.21 /System/SSHt" .

YTteHue u 3anucb ¢alinos nporpaMmmHoOro obecneyeHma Npu yaaneHHoOM AOCTyne NpoM3BOANUTCA
no npotokony FTP. [1nA aToro 3anyctute Ha yaaneHHOM KOMMbtoTepe nporpammy — KameHT FTP, Hanpumep,
Internet Explorer. Mporpamma AonxHa ucnonb3oBaTb passive mode (B IE cooTBeTcTBYOWME YCTaHOBKU
Tools > Internet Options > Advanced > Use passive mode). /lorvH 1 naponb AnA AOCTyna K AMPEKTopun
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/mnt/flash ToT e, 4To M AnA npuBMAErMPOBaAHHOrO AOCTyMNa K yCTpoMcTey. lMoAaep’KMBaloTCcA UTEeHMe,
3anucb 1 yganeHune ¢ainos.

3.1 KomaHpabl TepMUHANIbHOrO ynpaBaeHus

B atom paspgene onucaHbl KOMaHAbl YNpaB/ieHUs WU AWMArHOCTUKWU, AOCTYMHblE C JIOKA/JIbHOrO
TepmuHana (KOHCoOAM) ycTpolcTBa M yaaneHHO no npoTtokony telnet/ssh. [na Habopa 3TUX KOMaHA,
HeobxoAMMO YCTAHOBWUTb COEAMHEHWE C MYJ/IbTUM/IEKCOPOM-KOMMYTAaTOPOM Yepe3 MnocaeaoBaTe/bHbIN
nopT MM Yepe3 ceTb No npotokony telnet. BBoa KomaHAabl A0/KeH 3aBepllaTbCA KAaBuLLEN BO3BpaTa
KapeTku <CR>. CnpaBKy No BCEM AOCTYMHbIM B JAHHbIN MOMEHT KOMaHAAM MOXHO MOAYy4YnUTb, Habpas «?»

CnpaBKy N0 UCNO/Ib30BaHMIO KOHKPETHOM KOMaHAbl MOXKHO NOAY4YNTb, Habpas
UMSA_KOMAaHObI<TAB> nnu

UMSA_KOMAHObI<?>

3.1.1 CuHTaKCHUC KOMaHA
CMHTaKCUC KOMaHA, BBOAUMbIX B KOMaHHOW CTpoOKe:
KomaHOa [napamemp | napamemp] [Kawou [napamemp]]
roe:

KomaHaa CTporo 3agaHHaA nocnegoBaTe/IbHOCTb CUMMBOJIOB, oOnpegenAatowlan ,u,aaneﬁmme
napameTpbl U CMbIC/1 BbIMOZTHAEMOTO AEVICTBMH (KOMaH,EI,bI peFMCTpOHe3aBMCMMbI);

MapameTp  Kaw4desoe cnoBo, IP-aapec, macka cetn, MAC-agpec, YMcno, CI0BO, CTPOKA.
Kntoy 3HaK «-» 33 KOTOPbIM C/ieayeT OAMH CUMBOJI.
KomaHaa, KNo4mM 1 napamMeTpbl OTASNATCA APYT OT Apyra CMMBOIamMuK «npobeny.

MNpu oNncaHUM CUHTAKCMCa KOMaHA MCNO/b3YHTCA cneayoume 0603HaYeHUs:

® B YI/IOBbIX CKOBKaX <> yKa3blBalOTCA 06s3aTeNbHble NapameTpbl;

® B KBagpaTHbIX CKOOKax [] yKasbiBatoTcAa Heobs3aTeibHble NapaMeTpbl;

e cumBon “|” obosHauaeT noruyeckoe “nnn” — Bbl6OP MeKAy PasAUYHbIMM NapamMmeTpamu;
®  K/lo4YeBble C/I0BA BbIAENAIOTCA KUPHbIM LWPUDTOM.

Tunbl NapameTpoB KOMaHA:

KniouyeBoe CNoBO — C/I0OBO Hecyllee onpeAesieHHYI0 CMbICIOBYIO Harpysky, Hanpvmep, HasBaHue
BBOAVMMOTO NapameTpa.

IP-agpec —A.B.C.D — 3agaeTcA B BUAE YeTbIpeX AeCATUYHbIX YNCEN, Pa3aeNeHHbIX TOUKaMMU.
Macka cetn — A.B.C.D —3agaeTca B BUAE YeTbipex AEeCATUYHbIX YMCe, Pa3aeNeHHbIX TOYKAMMU.

MAC-agpec — HH-HH-HH-HH-HH-HH — 3agaetcA B BMAe LWeCTU rpynn 4ucen, pasgesieHHbIX
cumBonamum “-“ Kaxkgas rpynna cocToUT U3 ABYX LWECTHAALLATEPUYHDBIX YMCE.

MocnegHve nNATb BeAEHHbIX KOMaHA XpaHaTca B bydepe. YTobbl BOCMO/ML30BAThCA paHee
BBEEeHHOMN KOMaHA0oMN, He0BX0AMMO HaxaTb Knasuuwy “PN (sBepx) nam “I” (BHU3).
3.1.2 CoobuweHusa 06 owmnbKax

B Tabnuua 3.1 - CoobuieHna 06 owmnbKax npmeeaeHbl cooblieHus 06 owmnbKax, KoTopble MOryT
BbIBOAUTHLCA BO Bpems paboTbl C KOMaHAHOM CTPOKOW.
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Sprinter TX

Tabaunua 3.1 - CoobuieHnsa ob owmnbKax

CoobuieHune 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

OnucaHue oWnbKn

HeBEpPHbIN NapameTp

nponyLeH napamerp

HeBepHbIN TUM NapameTpa
NponyLLeH NapameTp Katoua

nponyuieH ob6s3aTenbHbIN
pasaenutenb

KOMaHAa HeaAOoCTyMnHa
nonb3oBaTesito

KomaHga He 6bina
naeHTMdMUMpPOBaHa, BBeAeHa

ownboyHas KOMaHAa

OTKpPbITUE panna He yaanochb

PekomeHayemble AencTBuA

BBECTM NPaBU/IbHbIN NapameTp

BBECTW MPOMYLLEHHbI NapamMeTp

BBECTU NapameTp npasBuibHO

BBECTW NPOMYLLEHHbIM NapameTp

BBECTU NponyLw,eHHbI n pasgennTenb

C NMOMOLLLbIO KOMaHAb! SU BOUTU NOA,
nmeHem admin

C nomoubto cnpasku “?” cneayet
NPOBEPUTb KOPPEKTHOCTb BBOAMMOW
KOMaHZbl.

BBECTW NpaBUAbHOE MMsA daina

3.1.3 CucremHblie KOMmaHAbl

ST KOMaHAbl NO3BONAKOT NPOCMOTPETb NN USMEHUTL NMapPaMeTPbI Ol'lepaLI,MOHHOﬁ CncTembl,
cBeageHuA 06 YYETHbIX 3anncax nonb3oBaTenen, napamMmeTpbl TepMMHa!’IbHOﬁ ceccmmnm n T.N.

OTO6pa3MTb CNUCOK TEKYLLMX OTKPbITbIX CEaHCOB CBA3U.

MocmoTpeTb CAUCOK aKTUBHbIX ceccum.

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
Npumep:
LPOS >
aaatest

MpoTtectnpoBaTb AAA ayTeHTUdUKaLMIO.

CuHTaKeuc:

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

-p Maponb AnAa yyeTHoM 3anmcu Ha AAA cepsepe
-u YyeTHas 3anucb

port Homep nopta

rem YpaneHHada ctTopoHa

Npumep:

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
OT1obpasntb Tabaunuy coorsetcteus MAC u IP agpecos.

CuHTaKcuc:

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

Mapametpsbl:
-a nokasaTtb Tabnunuy;

- O4YMCTUTb Tabaumuy;

-v dUNbTP TabaMLbl ANA BbIBOAA HA 3KPAH C YKa3aHHbIM MAEHTUPUKATOPOM
VLAN;

cd

M3meHUTb TeKyLLI,Mﬁ KaTazior Ha noakartanor dirname TEKYLWEro Katanaora (AOI‘IyCKaETCH

'y un o on

ncnonbsosatb “/”, “.” n “..” pnAa yKasaHUA Ha KOPHEBYIO, TEKYLLYIO M POAUTENLCKYIO ANPEKTOPUN
COOTBETCTBEHHO).

CuHTaKcuc:

cd <dirname>

Npumep:
MepeinTn B KaTanor mnt 3 KOPHEBOro KaTasora.

LPOS > cd mnt

cls
O4MNCTUTb 3KpPaH TepMUHaNa.

CuHTaKcuc:
cls
copy-config
CKonmnpoBaTb YacTb KOHGUIypaLmm U3 04HOro MecTa B gpyroe.
CuHTaKcuc:
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copy-config [source path] [destination path]

Napamertpbl:
source path MyTb A0 HAaCTPOEK, KOTOpble HEOHXOANMMO CKONMMPOBATb.

destination path  TyTb, KyAa HY*XHO CKONMPOBATb HAaCTPOMKM.

Npumep:

CKonunpoBaTb HacTpoliku nepegaum 0-oro uHTepdelica E1 B 1-bii MHTEpPdeElic E1
LPOS > copy-config E1/0 E1/1

Copied 11. Failed to copy 0

LPOS >

exec
McnonHUTb KomaHAabl MHTepdEica KOMaHAHOM CTPOKM U3 daiina.

CuHTaKcuc:

exec <String filename>

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

exec-config

UcnonHuTb daiin KoHdurypaumm B popme system.cfg.

CuHTaKcuc:

exec-config <String filename>

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

LPOS > exec-config /mnt/flash/system.cfg

exit
3aBeplnTb TEKYLLY ceccuio ynpasneHusa. OcTaHaBAMBAET TeKyllylo ceccuto telnet u
pa3pbiBaeT cCoegMHEHME.
CuHTaKcuc:
exit
list

lMoKa3aTb CNMCOK NapameTpoB.

CUHTaKcuUc:
list [path to attribute]

MNapameTtpbi:
path to attribute  nyTb 40 UHTEpeCyOWMX NAPAMETPOB.
- noaaepxusaeT npumeHeHue wildcard (wabnoHoB 3ameHbl),
TaKKUX Kak «*» 1 cnuckos, Hanpumep: «[0-1,3]»
- NOACKa3Ka Mo BO3MOHbIM NMapameTpam, Npu Haxxatum «TAB»

MNpumep:
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BbiBOA, criMcKa napameTpos no nytu TDMoP/1
LPOS > list TDMoP/1

config Directory
state Directory
statistics Directory
MNpumep 2:

BbIBOZ, CMMCKa NapaMeTpoB ¢ Ucnosb3oBaHem 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 AOCTYMHbIM NapameTpam No Knasuwe «TAB»
LPOS > 1list e<TAB>

Show attribute 1list

[String path to attribute

E1

Envir

Eth

EthGlobal

]

MNpumep 4:
BbiBOA, CNMCKA NapameTpoB

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

log
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BblaaTb Ha 3KpaH CMMUCOK CUCTEMHbIX COOBLLEHMA C MOMEHTa MOC/NeAHEro BKAYEHUS
yCTpoicTBa.

CuHTaKcuc:

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

Napamerpbl:

-a BKJ/IIOYUTDL BblZauy BCEX CUCTEMHbIX COOBLLEHMIA, XpaHAWMXcs B paitne
KypHana;
-e OYMCTUTb CMUCOK;

-f duUNbTPaLMA BbIBOAA KOMaHAbI;

debug BKNOUYNTL/OTKNIOUUTL PEXRUM OTNAAKM

MNpumep:

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
BbiBecTu cnmcok panios B TEKYLLEN ANPEKTOPUN MYIbTUMNIEKCOPA-KOMMYTATOpPA.
CuHTaKcuUc:
Is

lua

KomaHaa pAns  WUCNOJIHEHUSA CKPUMMATOB Ha A3blke lua. [lo3BosseT pacwmpuTb
YHKUMOHAIbHOCTb YCTPOMCTB, HAaNpUMep, A4J/1A KOMMIEKCHOTO TeCTUPOBaHUS YCTPOICTBA.

CuHTaKcuc:
lua <-f filename [ -i>

MNapametpbi:
-f NcnonHutb dainn filename Ha Asbike lua ;

-i 3anycTuThb lua B MHTEPAKTUBHOM PEXKUME;

MNpumep:

BbiBecTn coctosHMe nHTepdeicos E1 (BKAOYEHbI/OTKAOUYEHbI).
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 0I1.txt
0 Enabled= Yes

1 Enabled= Yes

LPOS >
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mail

OTn PaBUTb NOYTOBOE COO6LLI,eH ne

CuHTaKcuc:

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

NapameTpbi:
--binary oTnpaBnaTb Gaiinbl B BUHAPHOM peKUME;
--stat OTNPaBUTb CTaTUCTUKY;

“w.n

-f nyTb A0 GainnoB BAOXKEHMUA, pasgenntens mexay damnamm “;” — Touka
C 3anAToM
-p SMTP nopT, AocTynHble 3HaveHuaA [1..65535];

-r IP-agpec yaaneHHoro cepsepa (SMTP-cepBepa);

-s Tema coobLeHusn;

-v VLAN SMTP-cepBepa, AMana3oH 3HadyeHui [0..4094];

body TeKcT coobuleHma. Ecnm He yKasaH, To bepeTtca ns notoka stdio;
from e-mail agpec otnpasuTens;

pass napo/ib;

to e-mail agpec nonyyatens;

MNpumepbl:

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

mapmac

Moka3saTb Ta6nmu,y KOMMYTaUnn NaKeTOB.

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

MNapamertpbi:
-C OUYNCTUTb TabAKLY OT aBTOMATMUYECKU A06aBNEHHbIX alpeCcOB Mac-apecos;

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

-m 4acTb Mac-aApPecoBs, KOTOPbIe NOKa3blBaTb; €CIM Mac-afpec He 3a4aH, To
nokasblBaeTcA TabanLa mac-aApecos;
-p dUNbTP TabanLbl ANA BbIBOAA HA 3KPaAH MO YKAa3aHHOMY CMMCKY NOPTOB;

MNpumep:
MokasaTb Tabamuy mac-agpecos 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
7 Im=lgig=ige=lgig=Iigir =117 bcast 0 7 0,1,cpu

MocmoTpeTb BClo a3y mapLlpyT1saumm
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 NHTEpPPENC MEHIO.

CuHTakcuc:

menu

mirror

3epKanuposaHue TpaduKa B dpainn /mnt/mem/mirror.pcap. He BkntoyaeT B ceba TDMoP
TpadduK. dann MOXKHO nNpPocmoTpeTb € nomouwpto nporpammbl  Wireshark u  npoumnx
aHaNM3aTopoB ceTeBOro TpadukKa.

CuHTakcuc:

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

Napamertpbi:

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

save 3anucaTb pe3ynbTat B paiin;

Mpumep:

Ouunctutb npeablayLuLyto ceccMio  3epKanumpoBaHua  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

MokasaTb MHGOPMaLMIO O AeNCTBYIOLLMX NPOLECCcaX YCTPOWCTBa.

CuHTaKeuc:
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Npumep:
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 sleep 27 0 0.112%
SIPServer susp lock 13 0 0.093%
IGMPSnooping susp Jlock 95 0 0.057%
NTP susp lock 77 1 0.074%
LLDP susp sleep 38 1 0.048%
E1 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 Jlock 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%
pwd

reset-config

BbIBOAUT UMS TEKYLLEN ANPEKTOPUMN.

CuHTaKcuc:
pwd

YCTaHOBUTb YacTu TEKyLLEN KOHOUTYPaLLMK, S3HAYEHUSA MO YMONYAHMIO.

CuHTaKcuc:

reset-config [relative path]

Mapametpsbl:
relative path YacTb NyTn HaCTPOEK, TEKYLLME 3HAYEHMA KOTOPbIX HY*KHO cOpoCcUTb
Ha 3HAYeHKUA NO YMOAYAHMUIO.

Mpumep:
CbpocKTb HACTPOMKM Ha 3HAYEHUA NO YMONYAHUIO A5t BTOPOro MHTepdeica 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
BblBECTM TEKYLLYHO KOHOUIYpaLMIo YCTPOMUCTBA B BUAE KOMaHA UHTepdelica KOMaHAHOM
CTPOKM. o ymonyaHu1Io, B BbIBOZ KOMaHAbl MONAAAOT NapameTpbl, CO 3HAYEHUAMMU OT/IMYHBIMMU
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  dunbTP ANA NGO YACTU UMEHM BbIBOAMMbIX NapameTpos;
full NMOKa3aTb MOJIHYO KOHbUTYypaLMIo;

-r NOKa3aTb NapameTpbl NO OTHOCUTENbHOMY NYTU, YKAa3aHHOMY NOC/NEe KNo4a

Npumep:
BbIBECTM KOHOUIypaumio ¢ 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

BbiBecTtun KOHd)MpraLI,MI'O MHTEpd)emCOB Ethernet c oTHocuTeIbHbIMMK 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
CoxpaHuTb TeKylyto KoHdurypaumio 8 /mnt/flash/system.cfg

CuHTaKcuc:
save-config

MNpumep:
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set

show

stat

LPOS > save-config
Saving configuration to /mnt/flash/system.cfg

Saved

YCTaHOBUTb 3HaYeHue napameTpa.

CuHTaKcuc:
set <attribute> <value>

MNapameTtpbl:
attribute nyTb o0 NnapameTpa(os);
- noaaepxunsaet npumeHeHue wildcard (waba1oHOB 3aMeHbI), TaKUX KaK
«*» M cnuckoB., Hanpumep: «[0-1,3]»
- NOACKa3Ka N0 BO3MOXHbIM NapameTpam, Npu Haxkatum « TAB»
value 3HayeHMe NnapameTpa;

Npumep:
YcraHoBUTb 3HaveHue “VLAN-32” napamertpy “VLAN/32/Name”

LPOS > set VLAN/32/Name VLAN-32

Npumep 2:

N3meHuTb pasmep Oxutrep-bydepa Ha 0,1,2,4 KaHanax Ao 5 mc
LPOS > set tdmop/[0-2,4]/con*/jbsize 5
/tdmop/0/config/JBSize changed to 5
/tdmop/1/config/JBSize changed to 5
/tdmop/2/config/JBSize changed to 5
/tdmop/4/config/JBSize changed to 5

BbiBECTN Ha KOHCO/1b COAEPHKMMOE YKa3aHHOIo d)aﬁna.

CuHTaKcuc:

show <filename>

Napamertpbi:
filename wvma dalina ana BbiBOA3;

Mpumep:
BbiBOA comeprkmmoro panna system.cfg.

LPOS > show system.cfqg

#System{
#global{
Set Name=LPOS,;
}

}
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MoKkasaTb cocToAHuMe UHTepdeicoB ycTpoicTea. KomaHaa 6e3 yKasaHMsA napameTpos
BbIBOAWT TO/IbKO HE HyNEBblE CHETUMKMN.

CuHTaKcuc:
stat [--cont] [--new] [--rate] [--step [1..96]] [-c columns] [-i [1..1000]] [-m modules] [-p
ports] [-t type]
MNapameTpbi:
--cont 0BHOBANATbL CTAaTUCTUKY Kaxkayto cekyHay. "Ctrl+C" ana sbixoga
--new Ha4yaTb HOBbIN MHTEPBA CHATUA CTAaTUCTUKM
--rate oTObparkeHWe 3HauyeHul B popmaTte eaUHUL, B CEKYHAY
--step WMHTEepPBanN rpynnupoBaHMA CTaTUCTUKNU, KOIMYECTBO MHTEPBAJIOB B rpymnne
-c cnucok dunbTpoB cToNbLOB Ana otobpaxeHus (rx,0k — oTobpasut Bce
CTONGLbI B UMEHM KOTOPbIX NPUCYTCTBYET UAn rx nnm Ok)
-i rnybuHa UCTOPUM CTAaTUCTUKKN B MHTEPBasax, AvanasoH 3HadeHui [1..1000]
-m Cnuncok duAbTPOB MMEH Moaynelt CTaTUCTUKKN ANA BbiBOAA, Hanpumep: E1,
Eth, TDMoP (moxHO 3asaBaTb NtOOY0 YacTb HaUMEHOBaHUA MOAyNs,
Hanpumep, npu ¢unbtpe th, oTobpasuTca cTaTUCTMKA, OTHOCAWAACA K
moaynto Eth)
-p CNUCOK GUNbTPOB Ha NOPTbI A/1A BbIBOAA CTaTUCTUKK, Hanpumep: 0, 1, sfp...
-t Cnucok ¢punbTPoB HaMMeHOBaHWUI Tabauw, AnA BbIBOAA CTAaTUCTUKK: Errors,
Info, Warning, Extend, Hist (in — oTo6pa3uTt Bce TabamLbl B UMEHW KOTOPbIX
NPUCYTCTBYET in, B AaHHOM cay4ae 310 Tabauupl: Info, Warning)
Npumep:

LPOS > stat -m EI -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

BbIBECTM COXPaHEHHYID KOHOWUrypauuio yCTpoicTBa B BMAE KOMaHa MHTepdeiica
KOMaHZHOM CTPOKM. o yMONYaHUIo, B BbIBOA KOMaHAb! MONaatoT NapameTpbl, CO 3HaYEHUAMM
OT/IMYHBIMM OT 3HAYEHUIA NO YMONYAHMIO.

CuHTaKcuc:

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

Napamertpbi:
-f dain gns coxpaHeHuA pesynbTaTa paboTbl KOMaHAbI;

filter  dbunbTp AN n06OM YacT MMEHU BbIBOAUMBIX MAPAaMETPOB;

MNpumep:
BblBECTM COXPAaHHEHHYIO KOHOUIYpaL Mo ¢ NpUMeHeHnem dunbTpa 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 Eth/1/VLAN/Untagged 10,32

set Eth/1/VLAN/Role access

set Eth/CSFP2/VLAN/Member 32

set Eth/CSFP2.1/VLAN/Member 32

set Eth/CSFP3/VLAN/Member 32

set Eth/CSFP3.1/VLAN/Member 32

set IP/stored-config/DefaultVlianID 10

set IP/stored-config/TrustUnkVlan No

set VLAN/10/Name control

set VLAN/10/Auto Disabled

set VLAN/32/Name VLAN-32

su

Mo3BosAeT 3aHOBO BOMTM B CUCTEMY C APYTMM MMEHEM MoJ/b30BaTens, He pa3pbliBas
TEKYLLEro CoeAnHeHUA.

CuHTaKcuc:

su [username]

Mapametpbl:
username VIMA NONb30BaTeNS ;

Npumep:
Bxog B cuctemy nog umeHem admin.
LPOS > su admin

Enter password
LPOS >

udploop

MoctasuTb netnto (loopback) Ha nopt UDP.

CuHTaKcuc:

udploop <port udpport>

MNapamertpbi:
port Homep nopta UDP (udpport) ana yctTaHOBKM neTnesoro wnenda ;

Npumepbi:

LPOS > udploop port 10000
Press Ctrl-C to exit

1000 pps, 4208000 bps

1000 pps, 4208000 bps

1000 pps, 4208000 bps

1000 pps, 4208000 bps

1000 pps, 4208000 bps

LPOS >

whoami
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MoKasbiBaeT nmsA TeKyLwero nosb3osartens (admin, operl, radiususer, tacacsuser...).

CuHTaKcuc:

whoami

3.1.4 KomaHabl ynpasneHua ¢paitnamm

copy
KonupyeT dain B gpyroe Mecto HasHa4YeHuA.
CuHTaKcumc:
copy <source filename> <dest filename>
MNapametpbi:
source filename umsa dpaiiia, UCTOMHMKA A1 KOMUPOBAHUS;
dest filename umsa daitiia Ha3HaYeHus;
MNpumep:
LPOS > copy /mnt/flash/system.cfg /mnt/flash/backup system.cfg
delete
Ypanaet gpaiin unun gupexktopuio.
CUHTaKCUC:
delete <filename>
Mapametpbl:
filename  vima daiina unm gupektTopuu;
Mpumep:
Ypnanenue daiina backup_system.cfg
LPOS > delete /mnt/flash/backup system.cfg
format
dopmaTtupyetr ¢annosyto cuctemy Ha flash. Ypanaworca KypHanbl M CoxpaHeHHas
KOHUrypauma ycTporctea. O6pa3 onepaLMOHHOM CUCTEMbI HE NMOBPEKAAETCA.
CuHTakcuc:
format
mkdir

Co3aaeT HOBYHO ANPEKTOPUIO

CuHTaKeuc:
mkdir <dirname>

MNapameTpbi:
dirname MMSA CO343aBaeMON ANPEKTOPUU;

MNpumep:
CospgaHue gmupektopum htdocs.
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mnt

LPOS > mkdir htdocs

MpUMOHTUPOBaHWE ¢GaliNoBOW cUcTEMbI K delw-namaTv. HeobxoaAnmo Mcnosib3oBaThb

ONA COXPaHEeHUA KoHOUrypaLumm, ecam o sToro ¢paew-namaTb 6bl1a OTMOHTMPOBAHA, HanNpumep,
BbINOJIHEHMEM KOMAHAOM umnt Uan 3arpy3Koi yCTPOMCTBA C 3aBOACKMMM HACTPOMKaMM.

umnt

CuHTaKcuc:

mnt

OTMOHTMPOBaATL PaiiNoByto cucTemy oT daeL-namaTu.

CuHTaKcuc:

umnt

3.1.5 KomaHpabl ynpaBneHna NOTOKOM

spregdebug

KomaHga ana oTnagxkm napameTpos peryaatopa CKOpoCcTy

CuHTaKcuc:
spregdebug [-r IP]

Mapametpbl:
-r IP-agpec cepBepa € NpPorpammHbIM obecneyeHnem MOHUTOPUHTa NapameTpoB
perynatopa CKopocTy;

MNpumep:
LPOS > spregdebug -r 192.168.0.130

3.1.6 CeTeBble KOMaHAbI

nscache

ping

MoKa3aTb/0UMCTUTb K3LL pa3peLleHHbIX AOMEHHbIX UMEH.

CuHTaKcuUc:
nscache [clear] [show]

Mapametpsbl:
clear O4YUCTUTDL K3LW paspeLleHHbIX 4OMEHHbIX UMEH;

show TloKasaTb K3l pa3peweHHbIX 4OMEHHbIX UMEH.

Npumep:
LPOS > nscache show
Name|vlan| IP|ttl
srvtest.domain| 0| 192.168.0.10|31535966
my-pc.domain| 0| 192.168.0.120| 31535996
LPOS >
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Mocbinaet ICMP-nakeT no yKazaHHOMY ceTeBOMY agpecy M BbIBOAUT B OKHO TEPMMHaNa
BPeMsA ero nepeaayn tyaa n obpaTtHo nnm cooblueHme 06 oTcyTCTBME OTBETA.

CuHTaKcuUc:
ping <IP adpec unu ums y3na> [-i TTL] [-] size] [-n repeat] [-t] [-v VLAN ID] [-w timeout

ms]

MNapameTpbi:

IP adpec IP agpec unm ums ysna, NMHryemMoro yCcTpomncTea

-i 3afaHue cpoKa ¥u3Hu naketos (TTL)

-1 Pasmep 6ydepa oTnpaBKK, AManasoH 3HadyeHui [1..1600];

-n Konunyectso 3anpocos.

-t MpoBepKa CBA3M C YKa3aHHbIM y3/10M A0 NpeKpalleHus. a8 ocTaHOBKU
Ha*KaTb Nt0OYI0 KNaBuLLy.

-v Homep VLAN’a, B KOTOPOM OCYLLECTB/IAETCA MUHT, AMANA30H 3HAYEHUIN
[1..4094];

-w Bpemsa oxknaaHua oteeTa (no ymondaHuto 1000 mc), AnanasoH 3HavyeHui
[1..30000];

Npumep:

«MuHr» IP-agpeca 192.168.0.225 ¢ gBymaA 3anpocamum.

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
MoakntoyeHme K y3ay no npotokoay telnet.
CUHTaKCUC:
telnet <host> [port] [-v vianid]
MapameTtpbl
host IP-apgpec yoaneHHOro KoMmnbloTepa;
port HOMep nopTa, AoNYyCTUMble 3Ha4YeHua [1..65534];
-v naeHTndpumkatop VLAN ID;
Npumep:
LPOS > telnet 192.168.0.225 -v 32
connecting...
Welcome to LPOS 225
login:
tracert
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OnpeaeneHne maplpyTa c1egoBaHWA AaHHbIX A0 YKa3aHHOrO y3/1a CeTu.

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

Napamerpbl:

IP adpec unu IP agpec nam gomeHHoe nmA y3na, 4Na onpegeneHmnsa maplpyra

ums ysna cnepoBaHumA.

-h MaKcMmanbHoe KoIMYecTBO NepexonoB, ANana3oH 3HaYeHN M
[1..255].

-v Homep VLAN’a, B KOTOPOM OCYLLECTBAAETCS TPAacCUPOBKa, AMaMNa3oH
3HayeHu [1..4094];

-w Bpemsa oxxnpgaHus oteeTa (no ymondanuto 1000 mc), AManasoH
3HayeHui [1..30000];

Mpumep:

«MuHr» IP-agpeca 192.168.0.225 ¢ gBymaA 3anpocamu.

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 obecneuyeHMs w nepesanycka
yCcTpoicTBa

reset

BbisbiBaeT cbpoc M nepesanyck YynNpasAAloLLEro MWKPOMPOLLECCopa, WM HayasbHYHO
3arpysKy BCEX Y3/10B MyNbTUMIEKCOPA-KOMMYTaTOpa. DTy KOMaHAY MOMKET BbINOAHATb TO/IbKO
afMUHUCTPATOP.

CuHTaKcuc:

reset

systemupdate
O6HoBNEHME NpOorpaMMHOro obecneyeHns MybTUNAEKCOPa-KOMMYTaTopa

CuHTaKcuc:
systemupdate

3.1.8 KomaHabl onepauuoHHOI cucTembl

passwd

Mo3BonAET M3MEHUTb NAapPOb YKA3aHHOro noab3osaTena. [1aposib MOXeT COCTOATb M3
NAaTUHCKUX 6yKB n Ll,Md)p N MOXET UMeTb O/INHY 00 18 cMMBONOB BKAOUYUTENBHO. Bo n3bexaHune

000 «HCK KommyHuKkaumm Cnbupmu», 2018 r. WWW.NsC-com.com 58


http://www.nsc-com.com/

Sprinter TX P326.30.11-006-62880827-2016

olwmnboK Npun BBOAE Mapo/ib BBOAMTCA ABa pa3a. MNosb3osaTtesb admin MOXeT U3MEHUTb Naposb
noboro nonb3osaTens.

CuHTaKcuc:

passwd <ums nonb3zoeamesnsn>

Npumep:
MN3meHeHMe Nnaposia nosib3oBaTtena operl nonb3osBatenem admin.

LPOS > passwd operl
Enter old password
Enter new password

Enter new password again

scpuup
O6HoBNEHME MpOrpaMmHOro obecneyeHMs MPOLECCOPA, OTBEYAIOLLErO 3a KOHTPO/b
COCTOSIHMA OKpYIKaloLLel cpeabl (TemnepaTypa, HanpsaKeHue ...)

CuHTaKcuc:

scpuup <filename>

MNapameTtpbi:
filename  nyTb po daina obHoBNEHUS;

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

3.1.9 CneuuanbHble KOMaHAbI

debug
KOHTpOAb 1 0TOBpaXKeHWe KypHana OTNaA0uHbIX COOBLLEHNI

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

MNapamertpbi:
-d BbIKNOYUTb OTNALKY;

-e BK/IIOYUTb OTNAAKY;
-m yKasaTb umsa moaynsa (CP,SIP,IP,ICMP,EMAC,FFS);
clear OYUCTUTb TEKYLLWIA NOT;

show NOKa3aTb XXyYpPHan oThagku;

Npumep:
OuncTMTb Npeablaywnii ceaHc OTNaAKM, BKAKOUUTb oTnagky moayna ICMP, caenatb
TecToBbIl Ping, oTKAOUMTbL OTNaAKY. [TocMOTpeTb pe3ynbTar.

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 KomaHAabl 06LWwen AnarHoCTUKH

3TV KOMaHAbI MOKA3bIBAOT TEKYLLME 3HAYEHUA NMUTAIOLWLENO HANPAKEHUA U TEMNEPATYPbl BHYTPU
MY/IbTUMNEKCOPa-KOMMyTaTopa M obecneunBaloT AOCTyMN K »KypHaay, B KOTOPbIA 3anucbiBalOTCA BCe
CUCTEMHbIE COOBLLEHNA MyNbTUMNIEKCopa-KomMmyTaTopa. HypHan cogepuT 2730 nocnesHux coobLeHumi
M HaxoguTCA B CUCTEMHOM NaMATM  MYAbTUMAEKCOPaA-KOMMYyTaTopa, W  Mo/b30BaTeNn, Kak
NPUBUNETMPOBAHHbIN, TaK U HENPUBUNErMPOBAHHbIE, HE MOTYT cTepeTb cooblieHus. Bce aHomanuu B
paboTe MynbTUNIEKCOPA-KOMMYTaTopa, NponagaHne UAK NOSBAEHWE CUMTHaNa Ha BHELWHUX MHTepdeicax,
NOAK/NIOYEHNE U  OTKIIOYEHME YNPaBAAIOWErO KOMMbIOTEPA A8 KOHOUrypauum MynbTUMNIEKcopa-
KOMMYTATOPa, 3aMMCbIBAlOTCA B XKYPHa/ C yKasaHMEM BPeMEHW BO3SHUKHOBEHMS.

envir
MNoKa3sbIBaeT cUCTEMHYO MHbOpPMaUUIo 06 ycTpolicTae.
CuHTaKceuc:
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.
CuHTaKcuc:
getkey
Mpumep:
LPOS > getkey
8C3SIQ2F-OE5VF4QL-R9C12KD4-B3F6T1J5
getsign

OTo6pa>KaeT AaHHble, Tpe6YEMbIe AanAa reHepmnposaHnAa TNMLEH3NOHHOIO K/ko4a

CuHTaKeuc:
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getsign

Npumep:
LPOS > getsign
6BD17JDF-U4L9BH6N-KPSJ6N17-SSEMF2J0

lasterr
MoKa3aTb NnocnegHuM Aamn Nocae CUCTeMHOro cbos.
CuHTaKCuUC:
lasterr [clear]
Napamerpbl:
clear OYMCTUTb NOCAEAHWNI Jamn;
sendpkt
OTnpaBuTb onpeaesieHHbIN Nosb3oBaTesem Gppenm B cetb
CuHTaKcuUc:
sendpkt [-] length] [-n count] [-p port] [-r] [-v vlanid]
Mapametpbl:
- AnnHa ¢dpelima, gonyctumble 3HadeHuma [50..1500];
-n Ko/n4ecTBo Gperimos;
-p HOMep NopTa HazHaYeHUsA MyNbTUMNIEKCOPA-KOMMYTATOPa;
-r reHepupoBaTb cay4YaiHblin MAC-aapec UCTOUYHUKA;
-v naeHtnomkatop VLAN;
Mpumep:
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 IMLEH3NOHHbIA KoY.
CuHTaKcuUc:
setkey <key>
Napamertpbi:
key JINLLEH3MOHHbIN KNOY;
Npumep:
LPOS > setkey 8C3SIQ2F-OE5VF4QL-R9CI12KD4-B3F6T1J5
8C3SIQ2F-0OE5VF4Q0L-R9C12KD4-B3F6T1J5
sysdump
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Cos3pgaeT apxmB € 0T/1a0MHOMN MHbOPMaLMeEN ANA CAY»KObl TEXHUYECKOM NoAAEePIKKM

CuHTaKcuc:
sysdump

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

3.2 MeHI0 KOHOUrypupoBaHuUA

[na nonHoro v 6onee AeTanbHOrO KOHGUIYPUPOBAHMA MMeeTCA UHTepPENC B BUAE TEKCTOBOIO
nepapxmyeckoro meHto. 1A ero 3anycka HeobxoaMmo HabpaTb KOMaHZy menu M HaxaTb «Enter». [nn
nepexoga B Tpebyemoe noameHio HeobxoaMMO BblBpaTb ero Knasuwamm co cTpenkamm “N (sBepx) nam
“4” (BHM3) M HaxkaTb «Enter». Ona Bo3BpaTa B MEHIO BEPXHEro ypoBHA ciaedyeT BblbpaTb MyHKT “..”.
MprMep OCHOBHOMO MEHIO NPUBEAEH Ha PUCYHKeE.

LPOS Advanced ESC+h - Help

| AAA
| ATU

| E2

| Envir
| Eth

| EthGlobal
| flash
| 1P

| System
| TDMoP
| VLAN

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

BepxHAA CTPOYKA yKasblBaeT Ha3BaHMe OTOBPAaXKaeMoro MeEHHO U ero MoJIOKEeHWe B CTPYKType
MeH!10.

[nsa 3anycka meHo Bam Heob6xoAMMO MOAKMOUUTLCA K YCTPOMCTBY Yepes Moc/ieaoBaTesIbHbIN
nopt (MiniUSB), nnbo yepes nHTepoeic Ethernet.

Mpy Mcnonb3oBaHUKM MOC/AeA0BaTe/IbHOrO MHTEpdEelica HeObXO0AMMA YCTAHOBKA CMeLManbHbIX
ApaiiBepoB, KOTOPble MOMHO CKayaTb C CalTOB B ceTu Internet, n nporpamma TepmuHan (Hanpumep,
HyperTerminal, PUTTY).

Mpn ucnonb3oBaHUKM gas ynpasneHusa mHTepdeiica Ethernet Ha ynpasnsaiowem KomnbtoTepe
OOJIKHEH ObITb yCTaHOBNEH KaueHT telnet wnn SSH. Mo ymonyaHuio yctpoictBo umeeT [P agpec
192.168.0.24 n macky 255.255.255.0. Y6eautecb, UTO ynpasAsAOWMA KOMMbIOTEP HAaxoAuTCA B OAHOM
NOACETU C MY/IbTUMIEKCOPOM-KOMMYTATOPOM. YCTPOMCTBO AO/I}KHO OTBEYATb HA KOMaHAY ping.

Mocne NoaKAOYEHNA K YCTPOMCTBY HEOBXOAMMO BBECTU JIOTUH U Napoib. 10 YMOAYaHMIO NOTUH
— admin, naponb — admin. 3atem Bbl yBuguTe noackasky LPOS>. Beeante KomaHAy menu v HaxmuTe
«Enter», 4ToObl NONYYNTb JOCTYN K MEHIO YCTPOMCTBA.

[lna nepexoaa B HyXHblA pa3gen Heobxoammo BbibGpaTb ero Kaasuwamu co ctpenkamm “4
(sBepx) nam “4” (BHM3) 1 HaxaTb «Enter». [Ina U3meHeHUs 3HaYeHUA napameTpa HeobxoAMmo BbibpaThb
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ero ctpenkamu “P” (seepx) nam “J4” (BHU3) 1 HaxkaTb «Enter». 3aTem HyXHO AMBO BBECTM 3HaYeHue C
KNnaBmaTypbl U HaxKaTb «Enter», nnbo BbIbpaTb HOBOE 3HaYeHMe NapameTpa U3 NPeasIOKEHHbIX CTpeKaMu
M HaXkaTb 2 pasa «Enter».

[na npocmoTpa MyHKTOB MEH!0, KOTOPble He YMELLAOTCA Ha 3KpaH MOMHO BOCMO/b30BaThCA
“"

KNnaBuliammn ynpasneHusa Kypcopom “M (seepx) uau “J” (BHU3) nan codetaHnem Knasuw «ESC+P»,
«ESC+N».

Ona cbpoca cTaTUCTUK UCNONb3YHTe coveTaHWe KnasBulw «ESC+R». EcAn B KOPHEBOM MyHKTE
MEH!I0 HaXKaTb «ESC+R», To byayT cOpoLLeHbl BCe CTAaTUCTUKK. s cbpoca KaKoW-TO KOHKPETHOW CTaTUCTUKM
HeobXxoAMMO NepenTM K Hell B MeHI M HaxkaTb «ESC+R» pns cbpoca. T.e. npoucxoamt cbpoc Bcex
B/IOYKEHHDBIX CTAaTUCTMK OTHOCMTE/IbHO TEKYLLLETO MYHKTA B MEHIO.

Ons BKAOYEHUS pacCUMPEHHOro peXuma MeHto (bonee pgeTanbHana HACTPOMKa) HaxkmuTe
coyeTaHue Knasuwl «ESC+A».

[na npocmoTpa Tekywen KoHoUrypaumm ycTpoicTea (3ta Ta KOHUrypaums, ¢ KOTOPON OHO
paboTaeT B AaHHbIN MOMEHT) HeobxoauMo HaxkaTb «ESC+M». OT OCHOBHOMW KOHGUrypauum, ¢ KOTopow
YCTPOWCTBO 3arpy)KaeTtca rnocse rnepesarpyskun, OHa MOXKET OTANYATLCA, eclM Bbl M3MeHsAeTe, napameTpsbl
HACTPOMKN U He coXpaHsaeTe X B NamsaTb («ESC+S»).

TaKKe a1a 6bICTPoro BbIbOpa MOXKHO MCMOJb30BaTb GUALTP BCeX NMYHKTOB. 1A 3TOro BBEAUTE
OYKBbI, COAEPKALLMECA B HYXKHOM NMYHKTE, 1 Nponsoinaet GuabTpaumsa NyHKTOB MO Ha3BaHMUIO.

Mpumep:

Beoaum b6ykBy t, oTobparkaloTca Bce NMyHKTbI MEHo, cogepalime byksy t, a umeHHo, TDMoP,
Eth, System, ATU, EthGlobal.

B camoi H13y OKHa oTobparkaeTcs nocneagHee cobbiTue, 3anMcaHHoOe B JIOT.

[na Toro 4tobbl COXPaHUTb BHECEHHbIE M3MEHEHUs B KOHPUrypaumio ana Toro, 4tobbl OHO B
cneayrowmin pas 3arpysmaocb MMEHHO C STUMM HAacTPOMKaMM MUCMOJIb3yNTe coveTaHMe KnaBull «ESC+S».

[nA BbIXxoAa M3 peXMma MeHIO U Nepexoaa B KOMaHAHbIN PeXXUM HaXKMUTE COYeTaHUe Knasuu
«ESC+Q» unn «CTRL+C».

[Ons Bo3BpaTa B MEHIO BEPXHEro YPOBHA HEOHXOAMMO BbIOPaTb MYHKT «..» U HaXaTb KaaBuly
«Enter».

3.2.1 NyHKT /E1

MyHKT meHto /E1 cay»KUT oA NpoCMOTpPa TeKywumx cTatycos E1 nopTtos 1 Bbibopa E1 nopta gaa
€ro ganbHellwen KoOHOUrypaumnm n NPOCMoTPa CTaTUCTUKM OLLUMBOK.

/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
[aHHbIV NYHKT MEHI0 N03BONAET KOHOUTYPUPOBaTb BbibpaHHbIN UHTepdelic E1.

/E1/1/config LPOS Advanced ESC+h - Help
[>.. | CrRC4
| --status-- | FAsOffload Disabled
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| strstatus Send: Ok Recv: Ok | NolLogEvents
| LinkStatus Up

| signallLevel

| RTT 0

| RX ok

| TX ok

| --Config--

| LongLine Disabled

| Description

| Enable Yes

| Loop No

| Unframed No

| sendFormat TDMoP

| SyncSource -1

| PRBSCheck No

| RxSpeed 4025

| Encoding HDB3

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

LOG:92.08.16 ©9:20:21.440 : [SID=9] Control session started by admin from 192.

OTobparkaeT cocTonHUe NpuemMHUKa/nepegaTynka nopra E1.

OK - otcyTtcTBMe ownbOK B paboTe NnpuemHUKa/nepegaTtyumnka nopra E1;

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

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

CodeErr - Hannume ownboK KoamposaHusa (AMI/HDB3) Ha npMémHuke/nepeaartimnke
noprta E1;

PRBSErr - Hannuve owMbOK nceBAoCy4aHON ABOUYHOM nocnegoBaTenbHocTn PRBS
(PRBS - pseudo-random binary sequence) Ha npuémHuke/nepenatumke nopra E1

(B03MOXKEH, ecnn Ha NopTy ycTaHoBeH dopmaT nepegayun PRBS);
StrStatus
TestErr - Hannume ownBoK paboTbl TecTepa E1 Ha npuémHunke/nepeaatumnke nopra E1

(BO3MOKEH, €Ccn Ha NopTy ycTaHoB/eH popmaT nepegaym Test);
MYfASErr — Hannune ownBbOK MyNbTUKAAPOBOM CUHXPOHM3ALMUMK;
CRC4Err — Hann4yme owmnbok B CRC-4;

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

RarePulseErr - Hannune oINBOK, 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 paboTtaeT B HedppeliMMPOBaHHOM PEXMME;
Loop - Ha NOPTY BKAOYEH NIOKaNbHbIN Wend;

Remote loop - Ha NopTy BKAOYEH YAANEHHbIN Wnend.
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RTT - Bpema OT MOMEHTa NOCbIZIKK 3anpoca 40 MOMEHTa NONYyYeHMA OTBETA.

OTobpakaeT cocToAHWE nopTa.
LinkStatus Up - ecTb coeanHeHune;

Down - HeT coegnHEeHuA.

YpoBeHb cuUrHana, abm.

SignalLevel  Toppko npw BKAOYEHHOM LongLine anroputme NoACTPOMKM YPOBHS CUTHaMa Ha AJIMHHbIX
NnHuAax E1 (6onee 100 m).
BKkAtoYeHne/oTKAOYEeHNE anropuTMa NoACTPONKN YPOBHSA CUTHaNa Ha AAUHHbBIX IMHMAX E1
(6onee 100 m).

Longline He pekomeHayeTca BKAOYaTb Ha KOPOTKUX AMUCTaHLUAX.
Disabled - oTkntoueHo (Mo ymonyaHuio);
Enabled - BkntoyeHo.
OTtobpakaeT Round Trip Time Bpema OT MOMEHTA NOCbIIKW 3anpoca A0 MOMEHTa
noay4yeHuna oTBeTa.

RTT OTobparkaeTca ecnun BKAOYEHA Nepesaya TeCToBOro ¢pperimmpoBaHHOro noTtoka E1
(SendFormat - Test).

N3mepsetca B Ul -unit interval. 1Ul = 0.48MmKc.

OTobparkaeT cTaTyc npMemHMKa nopta E1.

OK - otcyTtctBme owmnboK B paboTe npuemHmnka/nepeaatinka nopra E1;

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

RAI - npucytcteue curHana RAI B npuHnumaemom/nepeaasaemom notoke E1;
LOS - npucytcTeue curHana LOS B npuHnMmaemom/nepegasaemom notoke E1;
AZS - npucyTtcTeue curHana AZS B npMHMMaemom/nepeaasaemom notoke E1;
NOS - oTcyTCTBME CUTHaMa Ha NpueMHuKe/nepeaatymke nopra E1;

CodeErr - Hannune olwnbok KoamposaHna AMI/HDB3 Ha npuémHuKe/nepeaaTymke nopra
E1;

RX PRBSErr - Hannuune olwMbOK nceBaoc/y4aHoM ABOUYHOM NnocneaoBaTenbHocTn PRBS
(PRBS - pseudo-random binary sequence) Ha npMémHuKe/nepeaatunke nopra E1
(Bo3MorKeH, ecnm Ha nopTy ycTaHoBAeH dopmat nepegauu PRBS);

TestErr - Hannume oWMBOK paboTbl TecTepa E1 Ha NpuémHKMKe/nepeaatunke nopra E1
(BOo3MOXKeEH, ecn Ha NnopTy ycTaHoBAeH popmaT nepegaun Test);

RarePulseErr - Hann4yne olNBOK, rOBOPALLMX O TOM, YTO MMMNY/IbCbl MPUXOAAT PEXKE, YEM
Nno/IoXKeHo npu KoguposaHun AMI/HDB3;

MIfASErr — Hannune oWnbOoK MyNbTUKAAPOBOMN CUHXPOHU3ALNMY;
CRC4Err — Hann4yme owmnbok B CRC-4;

RCRC4Err — Hannune ycTaHOBMEHHbIX 6UTOB MHAMKALMKM ownboKk CRC-4 B ABYX NOCAEnHUX
HEYEeTHbIX Kagpax MynbTUbpenma;
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™X

Description

Enable

Loop

Unframed

SendFormat

SyncSource

PRBSCheck

RxSpeed

OTobparkaeT cTaTyc nepeaatymKka nopta E1.

MorKeT NpMHMMaATb 3HAYEeHUNA aHanorudHble RX: NOS, AIS, AZS, LOS, RAI, PRBSErr, TestErr,
Loop, TXLock, MfASErr, CRC4Err, RCRC4Err, Ok.

TXlock -Ha nopTy KOpoTKoe 3ambiKaHue (TX+ un TX-);
TeKcToBOE OnMcaHue uHTepdeiica.

BkntoueHne/otkntoueHune E1 nopra.
Yes - BKAoYeH (No ymonyaHuio);

NoO - BbIK/IHOYEH.

YcTaHoBKa yganéHHoro waeida Ha nopty E1.

Yes — wnelid ycTaHOBNEH — AaHHbIe NOCTYNatoLWMe Ha BbiXxog, nepeaaTtyinka nopta E1
3aBOPaYMBalOTCA U NepeaaroTca 06pPaTHO HA YAANEHHbIW W03, IKBUBANIEHTHO YCTAaHOBKE
dusnyeckom 3araywku B nopt E1.

No — wnelid cHAT — nopt E1 paboTaeT B HOPMANbHOM peXUME (MO YMOTYAHMIO).

BKkntoveHne/oTKAOUEHNE KOHTPOAA GPEeNMOBOI CTPYKTYPbI BXOAHOTO NoTOKa E1.
Yes — ycTaHOBNEH peXxum nepegaym 6e3 KoHTpons GbpermmMmoBOoi CTPYKTYpbI;

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

JaHHble nepegaBaemble B IMHUIO.

AZS — TecToBbIN peXkMM — Ha Bbixog, nopTa E1 nogaétca curHan AZS;

AIS — TecToBbIl pexXum — Ha Bbixod nopta E1 noaaérca curHan AlS;

PRBS — TecToBbIi perkMm — Ha BbixoZ nopTa E1 nogaétca nceBgocayyanHan gBONYHanA
nocneposatesibHoCTb PRBS, To ecTb HedppeliMMpPOBaHHbI TECTOBbIN NOTOK AaHHbIX CO
CKopocTbio 2048 K6UT/c;

Test — TecTOBbIV peXKMM — Ha Bbixog, nopTa E1 noaaérca ¢peimmmpoBaHHbIA TECTOBBIN
noTok E1;

TDMoP — HopManbHbIl pexum paboTbl nopTa E1 (no ymonyaHuio).
3afaHue NCTOYHMKA CUHXPOHM3aLNKU BbIXOAHOrO NoToKa E1. 3aeck yka3biBaeTcA Ha3BaHue

nopta E1, cny»Kawero MCTOYHMKOM CUHXPOHM3ALMM BbIXOAHOTO NOTOKa E1 AaHHOro nopta
(He pekomeHayeTcs).

Mo ymon4YaHMUIO YyCTPOMCTBO PaboTaeT B perMMe BOCCTAHOB/IEHMA YacTOTbl M BbICTaB/IEHO
3HauyeHwue: -1.

BkatoueHne/oTKAOUEeHUE peXkmuma permctpaummn PRBS olimbok.

MpoBepseT NOTOK, Kak PRBS-31 nocnenoBaTenbHOCTD.

Yes - BKNOYEHO;

NoO - BblK/HOYEHO.

OTKNIOHEeHMe YacToTbl BXOAALLEero noToKa oT BHYTPEHHEI‘/JI, B ppb
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Encoding

CRC4

FASOffload

NologEvents

Cnocob KoanpoBaHMA cUrHana.

HDB3 - 6unonapHoe KoAMPOBaHWNE C BbICOKOM NAOTHOCTbLIO (MO YMONYaHUIO);
AMI - nooyepenHaa NHBepcUA eauHULL.

Ncnonb3oBaHWE LUMKANYECKON NPOBEPKM M3ObITOYHOCTM B MynbTUdpenmax. Mo
ymonyaHuio sce onumun CRC-4 BbIKAOYEHDI.

Check - nepecuntbiBaTb CRC-4 1 NpoBepATb r0 C NepesaHHbIM;

Send - cuntatb M otnpasnaTb CRC-4 (npw BKAtoueHHoM onunun FASOffload - reHepaums O-
oro TaMmM-cnoTa);

REICheck - npoBepsTb 6UTblI MHAMKALUMK ownboK CRC-4;

REISend - ycTaHaBAnBaTb 6UTbI MHAMKaLMK ownboK CRC-4.

FeHepauus 0-oro Talim-cnoTa.

Enabled - reHepupoBatb -0-011 TaM-CNOT;

Disabled - He reHepupoBaTb 0-011 TAMM-CNOT, NepeAaBaTb €ro NPO3payHo C MOTOKOM
TDMoP (no ymonyaHuio).

OTKNIOYEHUE KYPHANNPOBAHMA BbIOPAHHbLIX COBbITUIA.

Bo3moXKHO OTKAtOYaTh 3anmch B 1ot 0 cobbiTnax: NOS, AlS, AZS, LOS, RAI, PRBSErr, TestErr,
TXLock, CodeErr, FastPulseErr, RarePulseErr, MfASErr, RCRC4Err, CRC4Err, Ok

AoctynHo ¢ Bepcum MO: LPOS 1.0.9.4SR38.

3.2.1.2 NyHKT /E1/noprt/statistics

JaHHbIM NYHKT MEHI0 NO3BOJIAET NPOCMOTPETb CTAaTUCTUKY BblOpaHHOTo nHTepdeinca E1.

o B MeHlo oTOOpa)KeHMA CTAaTUCTUKM CYETYMKWM, HaAuMHAIOWMECA Ha X, XapaKTepusyloT paboTy
npMémHuka nopta E1;

® HauMHaloWMecs Ha tx oTobpakaloT 3HaYeHUA CYETUMKOB XapakTepusyowmx paboTy nepegaTtyumka

nopta E1;
/E1/1/statistics LPOS Advanced ESC+h - Help
[>. | PXMfASErr 0
| Total 65930 | txok 65930
| start 01.08.16 16:50:05 | txNOS 0
| Finish 02.08.16 11:08:54 | txAIS 0
| rx0k 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
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| rxCRC4Rem

(4]

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.

Total
Start
Finish
rxOk

rxNOS

rxAlS

rxAZS

rxLOS

rxRAI

rxPRBSErr

rxTestErr

rxCodeErr

rxRareErr

rxFastErr

rxFDev
rxCRC4

rxCRC4Sec

rxCRC4Rem

rxMfASErr

txOk

O6Lee Bpemsa cbopa CTaTUCTUKKM Nepegaum u npuéma AaHHbIX yepes nopt E1.

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

[laTa 1 Bpems OKOHYaHWA cbopa CTaTUCTUKKU Nepeaaydn n Npuéma gaHHbIx yepes nopt E1.
Ko/imyecTBo CEKYHA, B TEYUEHNE KOTOPbIX B MPMHMMAEMOM NOTOKe E1 OTCYTCTBYIOT OLUMOKM.

KonnuectBo ceKkyHZ, B TeYeHWe KOTOPbIX Ha BXode NPUEMHMKA nopta E1 otcytcreyer
BXOZHOW CUTHanN.

KonnyecTtBo cekyHA, B TeYeHMe KOTOPbIX NpuHMMaeTca curHan AlS.
KonnuyecTtBo cekyHA, B Te4EHME KOTOPbIX MPUHUMAETCS curHan AZS.

KonnyecTBo cekyH/, B Te4eHne KOTopbiX NpuHMMaeTca curHan LOS (MHAMKaTop OTCyTCTBUSA
CUHXpOHM3auumn G.704).

KonnuecTBo cekyHA, B TeYEHME KOTOPbIX MPUHUMaETCA curHan RAI (MHAMKaTOpP yaaneHHoM’
OWMBKM B E1 NOTOKe yCTaHaBAMBAEMbI CTaHUMEN).

Konuuecteo owmnbok ncesaocnyyaliHon ABOWYHOW nocneaosaTenbHoct PRBS (PRBS -
pseudo-random binary sequence), AaHHbI CYETYMK WMCMONb3yeTcA Koraa Ha nopty E1

ycTaHoBneH ¢popmat nepegaym PRBS.

KonunuyectBo owmnbok paboTbl Tectepa E1, AaHHbIA CYETYMK MCNONb3YETCA Korga Ha nopry
E1 yctaHoBneH popmaT nepesaun Test.

Konunyecteo ownbok koguposaHmsa 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 MOTOKA OT BHYTPEHHEN, B ppb
Konuuyectso owmnbok CRC-4 Ha npueMHuKe
KonnuecTtBo cekyHA, B TEYEHUM KOTOPbIX 6blIM 06HapyKeHbl ownbKK CRCA Ha NpUEMHMKe

Konnuyectso CeKyHA, B TEYEHUM KOTOPbIX B 6MTax WHAMKauuu olwmnbok CRC-4 Ha
npuemHUuKe bbln 06HapyXeHbl OLNBKK

KonnyecTtBo cekyHA, B TEHEHUU KOTOPbIX OblM 06HAPYKEHbI OLIMOOKM MynbTUDPENMOBOM
CUHXPOHWU3ALMW Ha MPUEMHUKE

KonnyectBo ceKyHA, B TeyeHMe KOTOpPbIX B nepegasaemom rnotoke E1 oTcyTtcTByHOT
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OLLNBKMN.

Konnyectso ceKkyH/, B TeYEHME KOTOPbIX Ha BbixoAe nepeaartdnka noprta E1 ortcyTcreyer

txNOS
CUrHan.

txAIS Konn4yecTtBo cekyHA, B Te4eHMe KOTOpbIX Nnepegaetca curHan AlS.

txAZS KonnyecTtBo cekyHA, B TEYEHME KOTOPbIX Nepegaerca curHan AZS.

txLOS KonnuyectBo cekyHA, B TeYEHWE KOTopbiX nepegaetca curHan LOS (MHAMKaTop oTcyTCTBMA
CUHXpoHM3aumn G.704).

txRA KonnyectBo cekyHA, B TEYEHUE KOTOpPbIX nepeaaetca curHan RAI (MHAMKATop yaaneHHowm

ownbKM B E1 noToKe ycTaHaB/NMBAEMbIN CTaHLUEN).

Konuuyecteo owmnbok ncesBgocnyyaliHon aBouyHOW nocnegosaTtenbHoctu PRBS (PRBS -
txPRBSErr pseudo-random binary sequence), AaHHbIA CYETYMK WMCMONb3YyeTCAs Koraa Ha nopty E1
ycTaHoBneH popmat nepegaym PRBS.

txLocks OWKnBKN, perucTpmpyemblie NpyM KOPOTKOM 3aMblKaHUM Ha nepegade (TX+ Ha TX-).
txFDev OTKNIOHEHME YacTOTbl UCXOAALLEro NOTOKA OT BHYTPEHHEMN, B ppb
KonnyectBo ceKkyH B TEYEeHUM KOTOpbIX OblaM o0b6HapyskeHbl owunbkn CRC4 Ha
txCRC4Sec Ui 2 =
nepegatynke
txCRC4Rem Ko/inyectBo cekyHAd, B TeYEHMM KOTOpbIX B 6OBuTax uHAMKaumMm owmnbok CRC-4 Ha
nepeaaTynKke 66111 06HapPYyKeEHbI OLMOKK
Ko/inyecTBo cekyHA, B TEYEHUU KOTOPbIX OblIN 0OHAPYKEHbI OLUMOOKK My/IbTUDPENMOBOM

CUHXPOHM3aLMK Ha NepeaaTymKke

3.2.2 MyHKT /TDMoOP

MyHKT meHo /TDMOP cayKuT Ans NpocmoTpa Tekylwmx ctatycos TDMoP nopTos v Bbibopa
TDMoP nopta gns ero ganoHenwen KOHPUrypauymn n NPOCMoTPa CTAaTUCTUKW.

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

| o Working,FT

| 1 Working,PID Sync

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

L0OG:92.08.16 ©09:20:21.440 : [SID=9] Control session started by admin from 192.

/TDMoP/1 LPOS Advanced ESC+h - Help
[>..

| config

| E1

| redundancy

| state

| statistics

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

000 «HCK KommyHuKkaumm Cnbupmu», 2018 r. WWW.NsC-com.com 69



http://www.nsc-com.com/

Sprinter TX

P326.30.11-006-62880827-2016

LOG:17.04.17 10:34:0

3.339 :

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

config KoHourypmnposaHue nepegaun TDMoP Ha BbiIbpaHHOM MHTepdeiice.
E1 CcbllKa Ha KOPHEBO MYHKT MeHto E1.
HacTpoiku pesepsBupoBaHua ¢ 3bbIToYHOCTbIO (1+1)
redundancy
AocTtynHo ¢ Bepcum MO: LPOS 1.0.9.4SR38.
state TeKywee cocToAHUe BblbpaHHoro TDMoP uHTepdelica
statistics CyeTumKK ownboK BbibpaHHoro TDMoP nHtepdeiica

3.2.2.1 NyHKT /TDMoP/nopt/config

[JaHHbIN NYHKT MEHIO NO3BONAET KOHOUTYPUPOBaTb BbibpaHHbIN MHTepdelic TDMoP.

[aHHbIN NYHKT MEHI0 BbIFNAAMT Cegyrowmm 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 :

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

ESC+h - Help

4
0-31
0-31

No

PID
Disabled
16

-1
Enabled
No

0
Disabled
75

125

0.0.0.0
5060

StrStatus

OTtobparkaet cratyc nepegaym TDMoP.

OTobpakaeT cTaTyc coeanHeHus no npotokoay SIP.

Down - coegnHeHWe He YCTaHOB/IEHO;

SIPStatus

Waitinglnvite - oxxnpaHue npuraalweHuns yctaHoBku SIP-coegnHeHus;

WaitingResponse - oxxuzaHve OTBETA Ha NpUraalleHne ycTaHoBKM SIP-coeanHeHus;
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LinkStatus

CurrentJB

Speed

Protocol

AdminStatus

RemotelP

RemoteChannel

FrameSize

WaitingAck- oxxngaHve noaTBepXKAEHWUA, YTO OTBET MOJIYYEH;
ResolvingHost - onpeagenenHne MAC'a yaaneHHOW CTOPOHbI;

Too much frames in JB — npeBbllLIEH MaKCMMAJ/IbHO BO3MOKHbI pPasmMep OKUTTep-
bydepa (makcumanbHoe Konundvectso Ethernet ppeitmos B jitter-6ydepe,
orpaHMyeHo Ynciom 512, 1.e. 4ONXKHO BbINOAHATLCA Ycnosue JBSize/FrameSize <
256);

Connected - coeagnHeHue yCtaHOBJ/IEHO,

CocToAHMe [aHHOro CoeAMHEHNS.
Up - coegmMHeHWe yCTaHOBMEHO, UAET Npuém 1 nepeaadya TDMoP ¢peiimos;

Down - He ocyLecTBaneTcs Npuém unm nepeaadya TDMoP ¢ppeinmos;
OTobpakaeT TEKYLLMIA pasmep AXKUTTep-bydepa B MKC.

3HayeHue BbIXOAHOM YacTOTbl MOTOKA Ha HTepdelice E1. 3HayeHWe gaHHOro
napameTpa ycTaHaB/AMBAETCA Ha OCHOBE BHYTPEHHErO a/IfOPUTMa BOCCTAaHOB/IEHUA
YaCTOTbl CUHXPOHM3AUMKN. 3HAYEHUA MOTYT BbITb Pa3HbIMM HA ABYX LW/03aX ANSA
OAHOrO M TOro e NoToka E1, Ho NpM 3TOM Camo 3HaYeHWe Ha O4HOM LU/03e
NPaKTUYECKU HE A0/IKHO U3MEHATCA C TEYEHUEM BPEMEHMU.

MpOTOKOM BUPTYabHOIO COeAUHEHNA.

TDMoP - TDM-over-Packet (support G.703 unframed and G.704 framed modes) - no
YMOJIYaHUIO.

SAToP - Structure-Agnostic Time Division Multiplexing over Packet, RFC 4553
(support G.703 unframed mode).

CESOPSN - Structure-Aware Time Division Multiplexed Circuit Emulation Service over
Packet Switched Network, RFC 5086 (support G.704 framed mode).

[AoctynHo c Bepcum MNO: LPOS 1.0.9.4SR39.
YcTaHaBAMBAET pexkMm paboTbl g5 AaHHOTO NopTa. Pexmnm paboTbl BbiOMpaeTcs
OTAENbHO ANA KaXK[0oro nopra.

Listen - B faHHOM peXXMME LLUI03 OXKMAAET 3aMPOC HA YCTaHOB/EHNE COeANHEHUA
OT YAANEHHOIO LWA03a (N0 YMONYAHMIO);

Connect - B faHHOM pexXunme W3 OTNnpPaBaAET 3anpocCbl Ha YCTaHOB/IEHUE
coegunHeHuA,

Blocked - nopT 3a610KMpPOBaH, YCTaHOBAEHME COEAMHEHMA AA 3TOrO NOPTa
HEBO3MOXHO.

AlwaysSend - npuHyauTenbHa nepegaya NoToKa, 6e3 co3gaHua coeanHeHMA No
npotokony SIP.

IP-agpec yoanéHHoro wnto3a.
Homep nopTta E1 Ha yaanéHHOM Lt03e, C KOTOPbIM YCTaHABNMBAETCA COeJUHEHME.

YcTaHaBiMBaeT pasmep dpperima B % mc. MoKeT NpuHUMaTb 3HauyeHua: oT 1 go 63
(31.5mc). Mo ymonyaHuto paBHo 2 (1 mc).
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YctaHoBKa meTku VLAN ID 802.1p ana NnakeToB AaHHOrO NOpPTa, 3a43ETCA Kak
VLANID AecatnyHoe ymncio ot 0 o 4095. 0 — o3Ha4aeT OTCYTCTBME METKMU.

3HayeHWe No ymonyaHuto: 32.
Butbl npuoputeta B meTke VLAN ID 802.1p. 3a4aéTca Kak gecaTuyHoe yncno ot 0 ao
7.

VLANPri 3HayeHue No ymonyaHuto: 6.
Heobxoammo, utobbl TpaduKk E1 umen camblit BbICOKWI NPUOPUTET B MECTHOM CETU
Ethernet.
YcTaHOBKa 3Ha4YeHMA Koga anddepeHuMpoBaHHOro 06CayKMBaHUA ANA JAHHOTO
coegmHeHua. [ocTtynHble 3HaYeHus: 0-63, af[1..4][1..3], cs[1..7], default, ef.

3HayeHue no ymonyaHuio: default (0).

default - obecneuyeHune nepecblIK1 No Bo3mMoxKHocTH (RFC 2474)
¢s[1..7] - Class Selector Codepoint - Kog, cenektopa knacca (RFC 2474, n.4.2.2)

DScpP af[1..4][1..3] - Assured Forwarding - FapaHTUpoBaHHasa nepecblnika (RFC 2597, RFC
3260)

ef - Expedited Forwarding - yckopeHHas nepecbinka (RFC 3246)

CootBetcTBuA 3Ha4YeHnn DSCP co 3HayeHunsmum ToS cm. B onMcaHMm napameTpa
«DSCP» B N.1.1.1

AoctynHo ¢ Bepcuum MO: LPOS 1.0.9.4SR36.

YcTaHaB/MBaeT MaKCMMabHOE BPEMA SKCTPANOAALUN B MUIIMCEKYHOAX.
MaKcMmanbHoe Bpems, B Te4YeHWE KOTOPOro B C/ly4ae OTCYTCTBMA MAKETOB C
AaHHbIMM noToKa E1, wnto3 6yaeT BoCCTaHABANBATL COAEPHKMMOE 3TUX NAKETOB Ha
OCHOBE NpeablayLMX NPUHATLIX NAKETOB U TEM CAMbIM NOALEPKUBATb BbIXOAHOM
notok E1. MoxeT npuHumaTtb 3HadeHma: ot 0 go 7000.

MaxTimeout

3Ha4veHue no ymondaHuto: 4000 mc.

Br/toueHne/OTKII0UEHNE peskMmMma nepeaadn naketos € AaHHbIMU NoToka E1 6e3
IP/UDP 3aro/sioBKOB.

[aHHbI pexkum paboTbl NO3BONSAET CHU3UTbL NPOMYCKHYHO CNOCOBHOCTb
Heobxoaumyto AN nepeaayn notoka E1, npu sHaveHmMm napametpa «No». PaboTa B
AAHHOM pPeXKMMe BO3MOXKHa TOJ/IbKO B C/1y4ae, eCAN LWAKO3bl HAX0AATCA B 04HOM IP
noacetn. YCTaHOBKA COeAMHEHMA MEXKAY LUA03aMN NPOUCXOAUT C UCNO/Ib30BaHMEM
IP 3aronoBkoB, 6e3 IP 3aros0BKOB NepeaatoTcs TONbKO NaKeTbl C 4aHHbIMKW NOTOKA
E1.

UselP

Yes - BK/Il0YEHO (MO YMONYaHWMIO);
No - oTK/tOYEHO.
OTBeyaeT 3a NpoxoXxaeHne notoka E1 mexay pasiMyHbIMKU NOACETAMM, MUHYSA

GatewayBypass  wto3. [pymeHAeTcs B TOM C/ly4ae, Korga nogcetu, no cyTv, 06pasyoT eguHyo
JIOKa/IbHYHO CETb, 0OMEHMBAsACh NMPU 3TOM 06bIYHBIMM AAHHBIMW YEpPes LLJI03.
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Description

JBSize

LocalTS

RemoteTS

Loop

SpeedReg

Compression

KeyFramelnterval

Disabled - BbikNto4eHO (Mo yMONYaHUIO);

Enabled - BkntoyeHo.
OnucaHuve nopra.

YcTaHOBKa pa3mepa BbIXOAHOM ovyepenm, B MUAINCEKYHOAX.

OH ponxeH 6b1Tb 6obLUE, YeM GAYKTYaLMA TPAH3UTHOIO BPEMEHMW B CETU.
Hanpumep, ecnu gns cta nakeToB Bpems TpaH3uTa Konebnetca ot 2.5 1o 6.5 mc, To
bydep ponKeH bbiTb, X0TA 6b1 4 MC, YTOObI HA OAMH NAKEeT He 6bin noTepsaH. Jlyylue,
ecnv bydep ele 6oblue, TOrAa CMOXKET paboTaTb MexaHM3M Nepesanpoca
NoTEPAHHbIX NAKeTOB. Bo Bcex cnyyasx, Koraa gMcnepcunsa BPEMEHW 3a4EPHKM
npeBbILAeT eaUHULbI MUAIUCEKYHA, BENMUYNHA Bydepa — KOMNPOMUCC MeKAY
3aZepPKKON N KONNYECTBOM NOTEPSAHHbIX NAKETOB.

MoKeT npMHUMaTb 3HayeHus: oT 1 mc go 2000 mc Ha nopT, Ho He 6onee 4000 mc Ha
BCE YCTPOMCTBO (HaumHas ¢ 9.4SR26).

Cneayert yunTbiBaTb, YTO MaKCUMabHOe KoaundyecTBo Ethernet dppeiimos B jitter-
bydepe, orpaHMYeHo Ymcaom 512, T.e. AOMKHO BbINOAHATLCA YCN0BUE
1BSize/FrameSize < 256 (HaunHas c 9.4SR28)

Mo ymonyaHumio 4 mc.

Cnu1coK Talim-cI0TOB, BXOAHOMO NOTOKa E1 N0KanbHOrO W33, AaHHbIE KOTOPbIX
6yayT nepefaBaTbCa Ha yAaNEHHbIN W03 yepes IP/Ethernet cetb. CnncoK Tanm-
CNoToB 3agaeTca nepeuncaeHmem (20,11,18,19), amanasoHom (18-20) nam ux

KombuHaumamm (11, 18-20). MopaaoK NnepevncieHms TamnmM-coToB B CNIUCKE He
MMeeT 3HaYeHusn.

3HayeHue no ymonyanuto: 0-31.
Cnu1coK TalimM-Cc/1I0TOB, BbIXOAHOTO NOTOKA E1 yaanéHHoro wt3a, B KOTOPbIX byayT

pasmeLaTbcsa gaHHble NpuHATbie U3 IP/Ethernet cetn yaanéHHbIM Wwao3om. CnMcok
TaliM C/I0TOB 3a4,3ETcA aHanornyHo LocalTs.

3Ha4yeHue no ymondaHuio: 0-31.

YcTaHOBKa I0KanbHOro waeida Ha nopty E1.

Yes - wneid ycTaHoBAeH - AaHHble nocTynatouwme us anHumn E1 nepepatorcs
0bpaTHO B NMHUIO;

No - wneid cHAT - nopT E1 paboTaeT B pexkume nepegaum AaHHbIX (N0 yMOAYaHUIO);

YcTaHaBIMBaET peXXMM BOCCTaHOB/IEHMA YacTOTbl. MOXET NPUHMMATb 3HaYeHUA:
PID, FT.

BkntoueHne/oTkatoueHUe cxkatma E1 notoka. CxkaTue ocyliectenneTca 6e3 noteps.
Ecnn cxkaTue BKAOYEHO, TO HEUCMONb3yeMble B KaHaie TallM-CNOoTbl He NepeaatoTcs;
Disabled - oTkno4EHO (N0 yMONYaHWUIO);

Enabled - BkntoyeHo.

B cnyyae BKAOYEHHOTO CXKaTuA MOXKHO PEryiMpoBaTb MHTEPBaa MeXAyY

nepegayamu NakeTos co Bcemu Taim-cnotamu (KeyFramelnterval). Moxet
NPUHMMaTb 3Ha4YeHus ot 0 oo 65535 ¢ppemos.
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DoubleSend

LostRequest

ConstSpeed

ConstSpeedValue

Slip

SlipLeft

SlipRight

WANIP

SIPPort

Mo ymonyaHuto umeeT 3HadeHne 16 GppelimoB, T.e. MaKeT CO BCEMU TaliM-CNOTaMM
byaeT oTnpaBAATbCA Yepes Kaxable 16 ppeinmos.

3agepKKa nepen oTnpaBKkon Ay6anMpoBaHHbIX ppPenmos;

[unana3oH 3Ha4YeHn ot -1 oo 63 Pppenmos;

-1 (no ymonyaHuio) oybanMpoBaHMe OTKAKOYEHO;

0 - ay6ampoBaHHbIN dpenm byaeT oTNpPaBAEH CeAYIOLWMM;

1 - ny61nMpoBaHHbIN ppenm byaeT oTnpasaeH yepes 1 ppenm;

2 - nybnmpoBaHHbIM dpeinm ByaeTt oTnpasaeH Yepes 2 ppeiima;

BkntoyeHne/oTKAOYEHWE Nepe3anpoca NoTePAHHbIX GPenmoB.
Enabled - BKntoyeHo (No ymonyaHuio).

Disabled - oTkntoueHo.

BKJ'II-OHEHME/OTK/'II-OHEHME pexXnma NOCTOAHHOWM CKOpPOCTH.

Yes - BKAtoueHo. Ecam yctaHoBAeHO Yes, TO HE06X0AMMO BbICTaBUTb CKOPOCTb B
napametpe ConstSpeedValue. (ncnonb3oBaTb He peKomeHayeTca)

No - OTK/II0YEHO.
BbicTaBnseT 3Ha4YeHMe NOCTOAHHOM CKopocTU. McnosibayeTca, eciv 3Ha4YeHNe
napameTpa ConstSpeed npuHumaeT 3Ha4yeHue Yes.

OTK/IOHEHWE YacToThbl Nepegaym noToka E1, B ppb. MoXKeT npMHMMaTb KaK
oTpuuaTesibHble, TaK U NONOXKUTE/IbHbIE 3HaYeHUA.

Mo ymon4yanwuto 0.
Bk/loYeHNE/OTK/IIOUEHNE pPEXKMMA OTCAEXMBAHMA MPOCKanb3biBaHuA (T.e. anbo

nepenosiHeHns, Mbo  ONycTOWeHus  xutrep-bydepa) npu  BHelwHew
CUHXPOHU3aLMMK.

Disabled - Bbiknto4yeHo (N0 ymonyaHuio);

Enabled - BkntoueHo.

JleBas rpaHunLa B NPOLLEHTaX OT AXKUTTEpP-Oydepa.
MoeT NnpMHUMaTb 3HayeHus B aManasoHe 10-90%.

Mo ymonyaHuio 75%.

MpaBasn rpaHuMLa B NPOLLEHTAX OT AKuTTep-bydepa.
MoeT NnpuHUMaTb 3HayeHus B amManasoHe 110-200%.

Mo ymonyaHuio 125%.

IP - agpec WAN nopta NAT poyTtepa.

Mo ymonyaHuto 0.0.0.0 - He YyCTaHOB/EH.

SIP nopT yCTpoicTBa Ha yAaNleHHOM KOHLLE.

Mo ymonyaHuto 5060.
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TDMPort

InterpMode

Ucnonb3yetca npotokon UDP;

UDP nopTt Ha yaaneHHOM yCTpoMCTBe 414 nepeaayun no npotokoay UDP/TDMOP.
Mo ymonyanuto 41000.

PeXKMm MHTepnoAMpoBaHUA (B Caydyae OTCYTCTBMA MNAKeTOB C AaHHbIMK NoToKa E1, B
TeyeHun BpemeHn MaxTimeout).

PrevData — nepepgaya npeaplayLWwmx NPUHATLIX NAaKeToB (MO YMOIYaHUIO);

AlS — nepegaya curHana AlS.

MpumeyaHue: B KOHCOAbLHOM MeHI0, 3Ma HACMpPOUKa He 8xo00UM HA NMepeuYHbIli
3KPAH (MOMCHO KypCopom repemecmumscs 00 NnocsaedHe20 MyHKma u oasee Kypcop
«B8HU3», nub0 ESC+n, ESC+p nepemeuwsamoscs mexcoy akpaHamu), nubo
ycmaHaenueams Hacmpoliky KomaHOol Set, Hanpumep:

Set TDMoP/0/config/InterpMode AlS

unu yepes Web-unmepdgelic myabsmunaekcopa-Kommymamopa

3.2.2.2 NyHKT /TDMoP/nopt/state

[aHHbIV NYHKT MeHI0 0TObparKaeT Tekyllee cocTosiHMe BbibpaHHoro TDMoP nHtepodeiica.

/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

| MindB 0

| Max3B 0

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

StrStatus

SIPStatus

OtobpakaeT cTaTyc nepegayn TDMoP.

OTobpakaeT cTaTyc coeamMHeHUs no npoTtokony SIP.
Down - coeagnHeHWe He YCTaHOBNEHO;
Waitinglnvite - oxxnaaHue npurnaweHuns yctaHoBku SIP-coeguHeHUs;

WaitingResponse - o)XnaaHue oTBeTa Ha NpUrnalleHme yctaHoBku SIP-
coelHeHus;
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WaitingAck- oxxngaHve NoATBEpPXKAEHWUS, YTO OTBET NOJIYYEH;
ResolvingHost - onpegeneHne MAC'a yaaneHHOM CTOPOHbI;
Too much frames in JB — npeBblLIEH MaKCMMa/ibHO BO3MOMHbIN pasmep AKUTTep-
6ydepa (MakcumanbHoe Konndectso Ethernet ppeinmos B jitter-6ydepe,
orpaHMyeHo Ynciom 512, T.e. 4OMKHO BbINOMHATLCA yciosue JBSize/FrameSize <
256);
Connected - coegMHeHWe yCTaHOB/EHO.

Uptime Bpemsa nepepayn NnoTokKa;

LinkStatus OTobparkaeT COCTOAHNE NMHKa NopTa;

Timeout CKONbKO BpemeHU He 6bl1o dpeirnmoBs, Mc

RedirectedMAC MAC-agpec Kyaa 66111 nepeHanpassieHbl Gpelimbl

RedirectedIP IP-appec Kyaa 6binn nepeHanpasaeHbl pperimbl

RedirectedChannel Homep KaHana Kyaa 6bi1v nepeHanpasaeHbl Gppenmbl

CurrentJB TekyLLee 3Ha4YeHUe AXKUTTEP-Oydepa, MKC

Speed TeKyLlee OTKNOHEHWE OT ONOPHOWM YacToTbl (2048[u), ppb

UsedTimeslots KonnyecTBo TaliM-CN0TOB, KOTOPbIE B TEKYLLMIA MOMEHT U3MEHAIOTCA

FPS Konnuectso ¢ppelimoB B CEKYHAY

EthFrameSize O6wwuii pasmep pperma

Bandwidth TeKywasn WwnprHa nosiochl NPonycKkaHua, Keut/c

MinJB MWHUMabHBIM (MTHOBEHHbIN) pasmep AxKuUTTep-bydepa, MKC

MaxJB MaKcuMManbHbIV (MrHOBEHHbIN) pasmep AXuTTep-bydepa, MK

3.2.2.3 NMyHKT /TDMoP/nopt/statistics

[aHHbIV NYHKT MeHI0 0TObparKaeT cYETYMKM OLINMOOK BbiIbpaHHOro TDMoP nHtepdeiica.

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

| start
| Finish
| valid

| Resend
| ovf

| Undf

| Ignored
| Interp
| Resync
| slipAdd
| SlipRem
| Lost

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

O 0O 0O 0O OO0
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| LostReq
| Restored
| Fatal

| txDiscards
| AvgSpeed
|

F

O 0O 0000

AvglB 0
ilter: <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

Start Havano cbopa ctatuctuku.

Finish KoHeuy, cbopa cTaTUCTUKMN.

Valid Konunyectso 6e3owmnbo4HO npmHATLIX TDMOP dperimos.

Resend Konunuyectso pperimoB, nepefaHHbIX NOBTOPHO MO 3anpocy y4aleHHOro

MybTUNAEKCOPA-KOMMYTATOpPA.

ovf KonnyectBo dpeimoB, OTOPOLLIEHHbIX U3-3a NepenosiHeHUs BXogHOro bydepa.

Undf KonnyecTBo cb60eB, BbI3BaHHbIX HEXBATKOM AaHHbIX B bydepe nepegaun.

Ignored Konunuyecteo ot6poLueHHbix TDMoP ¢peinmos.

e KonunyectBo pperimoB, 3aMeHEeHHbIX Npy Nepegaye Ha NpeablAyLlWwmi NakeT ns-3a
P 3aZepKKM UK NOTepU AaHHbIX B ceTu Ethernet.

Resync KonnyectBo nHuLmMaumi npouecca nepesadu, BOSHUKAET MPU PECUHXPOHM3ALMUMN.
SlinAdd KonnyectBo npockanb3biBaHW, BO3HMKLLMX U3-32 MAJION 3aNOAHEHHOCTU AXKUTTEP-
P bydepa. Pernctpmpyetca B cyyae, Koraa UCnosib3yeTca BHELWHAA CUHXPOHU3aLMA.
slipRem KonnyectBo npockanb3biBaHUM, BOSHUKLLMX M3-3a MEpPEnoHEHUA AxXnTTep-bydepa.

Peructpupyetca B cnyyae, Korga MCNOAb3YETCA BHELLHAA CUHXPOHU3ALLMS.
Lost KonunyectBo notepsaHHbIX pperimos TDMoP.
LostReq Konunyecteo nepesanpocos ¢peiimos TDMoP.
Restored Konnyectso BoccTaHoBeHHbIX dpelimos TDMoP ¢ nomolybto npoLesypbl NOBTOPHOM
nepegauu.
Fatal KonnyectBo annapaTHbIX OLWMOOK.
. KonnyecTtBo nakeTos, KOoTopble 6bliM 0TOpoOLLEHbI U He 06paboTaHbl M3-3a
txDiscards .
nepenoJiHeHMA BbIXOAHON oyepeau.
AvgSpeed CpeaHAa CKOpoCTb.
AvgJB CpeaHuit pasmep axkutrep-bydepa, MKc.
MinJB MWHUMaNbHbIM pasmep AXuTTep-bydepa, mc.
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MaxJB MaKcrmanbHbIl pasmep axxutTep-bydepa, mc.

RecommendedJB PeKomeHayemblii pasmep AxuTTep-bydepa, mc.

B Web-uHTtepdelice B 3TOM MNyHKTe AOMNONHUTENbHO OTOOpaAXKaeTcs rMctorpamma pasmepa [xuTrep-
6ydepa, cm. PucyHok 3.1.

Histogram
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McTorpamma - Konnuectso usmepennit / Pasmep Oxkuttep-bydepa, mc
PucyHok 3.1

3.2.2.4NyHKT /TDMoP/nopt/redundancy

JaHHbIA NYHKT MeHI0 NO3BONSAET KOHPUIypupoBaTb MapameTpbl pe3epBUMPOBaHMA nepenaym
notoka TDMoP. docTynHo c sepcuu MO: LPOS 1.0.9.4SR38.

Ha TeKyLmini MOMeHT peann3oBaHo pe3epBupoBaHme no cxeme 1+1 (¢ n3bbiTouHocTbio). OanH 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>

LOG:17.04.17 10:34:03.339 : [SID=4] Control session started by admin from 192.
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BkatoueHne/oTkAoueHUe M3bbiTouHoM nepeaadm TDMoP-Tpaduka B oTaebHOM
VLAN-e.

Enabled
No - OTK/IIOYEHO (MO YMONYaHUIO).

Yes - BkAtoveHo.
RemotelP IP-agpec BCTpeYHOro yCcTpoiicTaa.

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

3Ha4yeHMe nNo ymonyanuto: 32.

YcTaHOBKa 3Ha4YeHua Koga auddepeHUMpoBaHHOIo 06Cay»KnBaHMA AaA 4aHHOTO
coegmHeHua. [ocTtynHble 3Ha4YeHus: 0-63, af[1..4][1..3], cs[1..7], default, ef.

3HayeHue no ymonyaHuio: default (0).
default - obecneuyeHune nepecblIKK Mo BO3MOXKHOCTU (RFC 2474)

DSCP cs[1..7] - Class Selector Codepoint - Kog, cenektopa knacca (RFC 2474, n.4.2.2)
aff1..4][1..3] - Assured Forwarding - FapaHTUpoBaHHasa nepecblika (RFC 2597, RFC

3260)
ef - Expedited Forwarding - yckopeHHas nepecbinka (RFC 3246)

CootBeTtcTBuA 3Ha4yeHun 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.

[aHHbIN pexxnm paboTbl NO3BONAET CHU3UTbL MPONYCKHYO CNOCOBHOCTb
HeobxoaMmyto ana nepegaym notoka E1, npu 3HayeHmMn napametpa «No». PaboTa B
AAHHOM peXKMMe BO3MOKHA TOJIbKO B C/Iy4ae, eC/v LWAK3bl HaXo4ATCA B 0AHOM IP
noaceTn. YCTaHOBKa COeANHEHMA MEXAY LUI03aMU NPOUCXOANT C UCNONb30BaHMEM
IP 3aronoBkoB, 6e3 IP 3aro0BKOB NepeaaoTca TO/bKO NAKeTbl C AaHHbIMW NOTOKA
El.

UselP

Yes - BKNOUYEHO (N0 YMONYaHMIO);

No - oTKnto4eHo.

butbl npnoputeta B meTke VLAN ID 802.1p. 3a4a€Tca Kak aecaTuyHoe Yuncno ot 0 go
VLANPri 7.
3Ha4yeHMe No YMOAYaHMIo: 6.

3.2.3 MyHKT /Eth

[aHHbIN NYHKT MEHIO CAYKMT ANA NPOCMOTPa TeKywmx ctaTycoB Ethernet moptos u BbiboOpa
Ethernet nopTa 4nA ero AanbHelwen KOHPUIypaLMM 1 NPOCMOTPA CTaTUCTUKMN.

/Eth LPOS Advanced ESC+h - Help
[>.. Name Link Speed Duplex STP ChangeTime Queue
| o Up 100M Full Forward 23.07.16 15:20:58 @
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cpu Up 100M Full Forward 23.07.16 15:20:56 ©

emac Up 106M Full Forward 23.07.16 15:20:56 ©
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

HenogkntoyeHHble NOPTbl BbIAENAOTCA KpPacHbIM LBeTOM. 1A KOH$UrypauuMum M NpocmoTpa
CTaTUCTUKN HEOBXOAMMO BblBPATb HY*KHbIM NOPT.

3.2.3.1 NyHKT /Eth/emac
MopT emac - 3To NOPT M3 CPU B CTOPOHY CBMTYA.

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

| config

| state

| statistics

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

3.2.3.2 NyHKT /Eth/emac/config

B AaHHOM NyHKTE MOMHO 334aTb TEKCTOBOE OMMCaHMe AAA NMopTa 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 onucaHue Ansa NopTa;
PhysAddress dusnuecknin agpec MmynbTunaekcopa-kommyTtatopa (MAC-agpec);

3.2.3.3 NyHkKT /Eth/emac/state

B naHHOM NyHKTe 0To6pa>1<a|0Tc;1 CTaTyC, CKOPOCTb nepeaayn n pexXmm Aynaekca 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
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| TXUtil 1
Filter: <Press any letter key to start filtering items>

L0G:92.08.16 09:20:21.440 : [SID=9] Control session started by admin from 192.

CraTyc uHTepdeica.
Status Up - BKAIOYEH.

Down - BbIK/NOYEH.

CKopocTb Nnepeaayn uHTepoeiica.
10M - 10M6wuTt/c.

Speed 100M - 100M6uT/C.
1G - 1Iéut/c.

Auto - aBTOMmaTnyecKkoe onpeaeneHue.

Perknum obmeHa BbIbpaHHOro MHTepdeica.
Auto - aBToMaTU4YecKoe onpegeneHne (Mo ymonyaHuio).
Duplex Full - nonHOAYNNEKCHBIN PEXKMM: OAHOBPEMEHHAA Nepeaaya u npuem.
Half - nonyaynaeKcHbI pexKMm: B OANH MOMEHT BPEMEHM OCYLLEeCcTBAAETCA ANM6o

nepegada, AMbo npuem.

LastChange [aTa v Bpemsa nocnegHero U3MeHeHus.

MTU MaKcrMmanbHbIn pasmep ppenma
RXULil 3aHATan nponyckHaa cnocobHocTb HTepdelica Ha NpMeme, B NPOLLEHTaX.
TXUtil 3aHATaA NponycKkHaa cnocobHocTb HTepdelica Ha Nnepeaaye, B MPOLLEHTAX.

3.2.3.4 NyHKT /Eth/emac/statistics
B 4aHHOM NyHKTE MeHI0 0TobpaykatoTca CYETYMKM OLWMBOK Ans nopTa emac.
e B CYeT4YnKax, Ha4nHarwmeca Ha rx, 0To6pa>1<a10Tcs| 3Ha4YeHNA NPUHUMAEMbIX NAKETOB;
e B CyeT4YnKax, Ha4nHarwmneca Ha tX, OTO6pa)Ka|'OTCF| 3Ha4YeHuA nepegaBaemMbiX MaKeToB;

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

| rxUnicast 9620

| rxNUnicast 296

| rxBroadcast 295

| rxMulticast
| rxPause

| rxUndersize
| rxOversize
| rxErr

| rxFCSErr

| rxDiscard
| rxFiltered
| rxGoodOctets 820456

O 0O 0O OO0 000 K
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| txUnicast 8789

| txNUnicast 171702

| txBroadcast 1770

| txMulticast 169932

| txGoodOctets 29055565

| free 336

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

L0G:02.08.16 11:26:05.305

[SID=8] Init log

rxUnicast KonnyectBo NnpuHATLIX unicast NnakeTos.
. Ko/simuecTBo NpuHATLIX HE unicast NakeTos, TO ecTb Koanyectso broadcast + multicast

rxNUnicast
NaKeToB.

rxBroadcast  KonuyectBo npuHATbIX broadcast nakeTtos.

rxMulticast KosnmuectBo npuHaTbix multicast nakeTtos.

rxPause KonnyectBo NpuMHATLIX pause NaKeToB.

rxUndersize Konnuyectso nakeToB ¢ A/IMHOW MeHblle 64 6ainT 1 BepHbim FCS.

rxOversize KonnyectBo nakeToB ¢ AnMHOM bosiblue MakcumanbHon (1522 6akita) n sepHbim FCS.

rxErr KonnyecTso owmMBOK Ha npueme.

rxFCSErr KonnuyectBo NpuHATLIX NAKETOB C AONYCTUMOM ANMHON (64-1522 6ainTa) n HeBepHbim FCS.

rxDiscard KonnyecTBo nakeTos, KOTopble 6blin 0TOpOLLEHbl U He 06paboTaHbl U3-3a NepenoaHeHUA
BXOAHOM oyepem.

xFiltered KonnuyectBo NpuHATLIX NaKeToB, KOTopblie bbian oTbpoLlleHbl U3-3a HeBepHoro VLAN ID
nnun orpaHmnyeHna MAC-agpecoB Ha NopTy.

rxGoodOctets KonnuectBo NpUHATLIX 6aUT 6e3 oLWNBOK.

txUnicast KonnuectBo nepefaHHbIX unicast makeTos.

. KonnyectBo nepegaHHbIX He unicast nakeTos, To ecTb KoanyecTso broadcast + multicast

txNUnicast
NaKeToB.

txBroadcast  KosnnuectBo nepepaHHbix broadcast nakeTos.

txMulticast Konunuyectso nepegaHHbix multicast nakeTos.

txGoodOctets KonunuyectBo nepenaHHbIX 6anT 6e3 oWnbOoK.

free Konnyectso cBob6oaHbIX BydepoB y onepalMoOHHON cMCTEMBI ANA NpUeMa U nepesadn

dpelimos

3.2.3.5 MyHKT /Eth/SFP nopTt

B AaHHOM MyHKTE MEHI0 MOXKHO MeperTM K KoOHOUrypauum noprta, NPOCMOTPETb CTaTUCTUKM

COCTOAHMI, CHETYNKOB OWNBOK, MHOpMmauuto o sfp mogyne.
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|
/Eth/CSFP2 LPOS Advanced ESC+h - Help

| config
| DDM
| IDProm

| LLDP

| PHY

| Qos

| RsTP

| state

| statistics
| VLAN

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

L0G:92.08.16 11:26:05.305 : [SID=8] Init log

3.2.3.6 NMyHKT /Eth/SFP nopt/DDM

B A4aHHOM NyHKTe MeHI0 MOXHO npocmoTpeTb DDM (Digital Diagnostics Monitoring) - ¢yHKums
uMdPOBOro KOHTPOJIA NapameTpoB npousBoguTenbHoct SFP moaynAa. [o3sondetr oTcnexuBaTb B
peasbHOM BpeMeHW TaKuMe napameTpbl KaK: HanpaxeHue, TemnepaTypy MoAyAA, TOK CMeweHuAa W
MOLLHOCTb Na3epa, ypoBeHb MNPUHUMAEMOro CUrHana, CUrHanbl TPeBOrn W npepynpexgeHua. Huxke
noKasaH npumep oTobparkeHua uHdopmauuu, Korga B SFP nmopT noakntoueH Sprinter TX (SFP), 6e3
HacTpoeHHol nepesaun TDMoP. Temnepatypa pasBHa 0, T.K. Sprinter TX (SFP), He noaaepskusaet
mamepeHue Temnepatypbl. CurHan LoRXPower nHbopmmnpyeT 0 HU3KOM curHasne nepegade - TDMoP He
nepepaetca. CurHan LoTXPower nHbopmMmmnpyeT 0 HU3KOM cUrHase Ha Bxoae MHTepdenca E1 - Ha Bxop
HMYEero He NoAaHo.

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

| Temperature 0

| vecc 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 HanparkeHwue, B;

TXBias TOK HaKayKu azepa, MA;

TXPower MouwHocTb nasepa, mBT;

RXPower MouwHoCTb Ha Npueme, MBT;

RXLevel YpoBeHb NPUHMMAEMOrO CUrHana, Abm;
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peaibHOM

Alarms

Warnings

CurHanbl TpeBoru:

HiTemp - BbICOKaA TemnepaTypa;

LoTemp - H/3Kaa TemnepaTtypa;

HiVCC - BbICOKOE HanpAaXKeHUe;

LoVCC - H1n3Koe HanpAaXeHue;

HiBias - BbICOKMI TOK CMELLEHUS;

LoBias - HU3KNi TOK CMeLLeHus;

HiTXPower - BbICOKaA MOLLHOCTb CUTHA/1a Ha Nepeaade;
LoTXPower - HN3KaA MOLLHOCTb CUTHaNA Ha Nepeaave;
HiRXPower - BbICOKaA MOLLHOCTb CUFHa/Ia Ha NpUeme;

LoRXPower - H/13KaA MOLWHOCTb CUrHaAa Ha npuneme,;

CurHanbl npegynpexaeHua:

HiTemp - BbicOKaA TeMnepaTypa;

LoTemp - HU3Kaa TemnepaTypa;

HiVCC - BbICOKOE HanpAXeHUe;

LoVCC - H1n3Koe HanpAaXeHue;

HiBias - BbICOKMI TOK CMELLEHNS;

LoBias - HU3KWI TOK CMELLEHNS;

HiTXPower - BbICOKasa MOLWHOCTb CUrHaNa Ha nepeaye;
LoTXPower - H/13KaA MOLLHOCTb CUTHaa Ha Nnepepade;
HiRXPower - BbICOKaA MOLLHOCTb CUrHaJIa Ha Npueme;

LoRXPower - H/3KaA MOLLHOCTb CUTHaNA Ha Npueme;

3.2.3.7 NyHKT /Eth/SFP nopt/IDProm

B AaHHOM MNyHKTe MeHI0 MOXKHO npocmoTtpeTb IDProm SFP-moayna. Mo3sonsaeTt oTcnexumsaTb B

BPEMEHM TaKkue

napameTpbl KaK: TUM YCTPOWCTBA, pPa3bemM MOAKAOYEHUS, CKOPOCTb

nepesauyv, 4fivHa BOJIHbl. Hu)Ke nokasaH npumep oTobpaxkeHua wuHdopmaumm, Koraa B SFP nopt
nogkntodeH SFP-moaynb nponssoactea APAC Opto.

/Eth/CSFP2/IDProm LPOS

Type
Connector
Encoding
Speed
WaveLength
CPLinkLength
FBLinkLength
Vendor
PartNumber
Revision
SerialNumber
Manufactured

000 «HCK KommyHuKkaumm Cnbupmu», 2018 r.
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SFP

SC

4B5B

200

1310

20

OEM
AP-B34011-3CDS20
1.00
SF34210700045
13.03.2011
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Filter: <Press any letter key to start filtering items>

L0OG:02.08.16 11:40:15.017 :

[ethstat] Eth CSFP2: Down

Type

Connector

Encoding

Speed
Wavelength
CPLinkLength
FBLinkLength
Vendor
PartNumber
Revision
SerialNumber

Manufactured

Tun ycTponcTBa;
Tun BHELWHEero pasbema;

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

CKopocTb nepegaun, Mbps;

[JAnHa BONHbI HA Nnepegayy, HMm;

JanbHoCTb Nnepegaym megHoro SFP-moaynsa, m;
JanbHOCTb Nnepegaym ontmyeckoro SFP-moaynsa, Km;
Mpownssogutens SFP-moayns;

Homep nnatbl SFP-moayns;

Homep pesusum nnatol SFP-moayns;

CepwuiiHbiii Homep SFP-moayns;

[ata nponssoactea SFP-moayns;

3.2.3.8 NMyHKT /Eth/nopt/PHY

[aHHbIA NYHKT MeHto No3BonseT KoHOUrypupoBaTb BbibpaHHbIi Ethernet nopt Ha pusnyeckom

ypoBHe.

/Eth/@/PHY LPOS

| Loopback
| Speed

| Aneg

| PWDown

| RestartAneg
| Duplex

| AnegDone

| Modes

| PartnerModes

Advanced ESC+h - Help
No

1G

Enabled

No

No

Full

Yes

10Half,10Full,100Half, 100Full,1000Half,1000Full
10Half,10Full,100Half,100Full,Pause

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

L0OG:02.08.16 11:43:25.827 :

[ethstat] Eth CSFP2: Down

Loopback

BKﬂI-O‘-IEHVIE/OTKﬂIO‘-IeHVIe 3aBOpPOTa Npnuema Ha nepenady.

Yes - BKNOYEH;
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Speed

Aneg

PWDown

RestartAneg

Duplex

AnegDone

Modes

PartnerModes

No - OTK/tOYEH (MO YMONYaHMIO).

CkopocTb Nepegaym nHtepdeinca.
10M - 10M6uT/c.

100M - 100M6wuT/c.

1G - 1réut/c.

Auto - aBTomaTnyecKoe onpegeneHue.

BK!II-O‘-IEHME/OTKIHO‘-IGHME aBTO-OnpeaeneHna CKoOpocCTu.

Enabled - BKntoyeH (No ymonyaHuio);

Disabled - oTkntoueH.

CocTosHue nHTepodelica.
No - nHTepdelic BKAOYEH (N0 YyMONYaHUI0);

Yes - nHtepdeic BbIKNOYEH.

MNepe3anyck aBTo-onpeaeneHna CKOpoCTu.
Yes - BKNOYEH;

No - oTK/ItoUEH (OTKAKOYEH).

Pexxnm obmeHa BbibpaHHOro MHTEpdElica.

Auto - aBTOMaTUyeckoe onpeaeneHue (no ymonyaHmio).

Full - nonHoZyNAEKCHbIM peXnm: O4HOBPEMEHHasA nepeaaya u npuem.

Half - nonyaynaeKcHbI peXKMm: B OANH MOMEHT BPEMEHMW OCYLLeCcTBAAETCA MO0

nepegada, 1Mbo npuem.

NHdopmmpyeT o Tom, Bbla10 M aBTO-oNpeaeneHne CKOpoCcTu MHTepderica nan oHa bbiia

onpeAeseHa no yMmoa4aHuio.
Yes — aBTO-0ONpeaeneHne CKopoCTu ycnewwHo;

No — ckopocTb 6blna onpeaeneHa no yMmoa4aHuio.

Bo3MoOKHbIe perKMMbl TEKYLLLErO HTepdelica.

Bo3MoXKHble pexuMbl MHTepdeica Ha BCTPEYHOM YCTPOWCTBE.

3.2.3.9 NyHkKT /Eth/nopt/QoS

/Eth/0/QoS LPOS

| InLimitMGMT
| InLimitMode
| InRate

| InRateDouble
| outRate

| vlianPriMap

| DefPri

| Priority

| Prioverride

Advanced ESC+h - Help

Disabled
All
(]

0
01234567
BK©

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

L0OG:92.08.16 11:43:25.827 : [ethstat] Eth CSFP2: Down

InLimitMGMT

InLimitMode

InRate

InRateDouble

BKAtoueHMe/OTK/IIoHEHWE OrpaHnyeHmns TpaduKa 418 BXOAALLErO MeHeAKMEHT TpadmKa
(mgmt > BPDU, IGMPSnooping...).

Disabled - BbIkNto4YeHO (N0 yMONYaHMIO).

Enabled - BkntoueHo.

BxoaAawmi TpaduK, KOTOpbIN HEOBXOAMMO OrPaHMYMBATD.
All - Becb (N0 ymoiyaHuto).

BMuU -broadcast + multicast + unknown unicast.

BMcast - broadcast + multicast.

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

OrpaHnyeHne NPonycKHOM cnocobHOCTU ans Beex 4x ovyepeseln.

Mo yMmo4YaHUIO: HUKaKoe 3HaYeHue He 3aAaHo (no ¢pakTy aTo - Q0) -orpaHMYeHne
AeNcTByeT A5 Bcex 4x ouepeaen.

Q1=2xQ0 - nonoca NPonycKaHWa gNa AaHHOM ovyepeam OrpaHNYMBaAETCA ABOMHbLIM
3HayeHnem ana odepean QO.

Q2=2xQ1 - nonoca NpPonyckaHua Ans 4aHHOW oYyepeamn orpaHMYNBaAETCA ABOMHbIM
3HayeHnem gna odepean Q1.

Q3=2xQ2 - nonoca NpPonyckaHua Ans 4aHHOW oYyepeamn orpaHUYNBaAETCA ABOMHbIM
3HauyeHnem gna odepean Q2.

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

Ecnum InRateDouble He 3agaBaTb HMKAKOToO 3HaYeHMA (No ymoadaHuio odepeapb QO), To
Bce 4 oyepeam byayT orpaHuyeHbl 1IM6éuTt/c.

Ecnu 3agaTh InRateDouble paBHbim:

Q1=2xQ0, To oyepenm 6yayT C pa3HbIM NPUOPUTETOM MO NPOMNYCKHOM CNOCOBHOCTU.
Q1,Q2, Q3 6yayT obpabaTbiBaThCA B ABa pa3a b6bicTpee, yem QO, 06Lan NnponycKkHas
CNoCcoBHOCTb BCEX oYepeaein Tak u ocTaHetca 1 M6ut/c.

Ecnn 3apath InRateDouble paBHbim:

Q1=2xQ0,

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

Ecnum 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.
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OutRate

VlianPriMap

DefPri

Priority

OrpaHuyeHne NPonycKHOM cnocobHocTM Ha Bbixoae, Kbut/c.

MNepeonpeaenaet NpMOPUTET ANA TETMPOBAHHbIX ppeinmos VLAN ID.
Mo ymonyanumio 01234567.

Mpumep:
YcraHoBMM 3HaveHue: 00112233

U3meHuBLIMNiACA
npuopuTeT B
COOTBETCTBUM C
napameTpom
VlanPriMap

0

Mpuopwurter
BXOAALLMNX
TermpoBaHHbIX
dpeiimos

N|jojnn|bh{wW|IN|(FRLR|O
WIWININIFPR|FPL|O

Ewe npumep:
YcTtaHoBUM 3HayeHue: 76543210.
Mpuweawmnii ppenm ¢ npuoputeTom 3, Ha Bbixoge byaet umeTb NpuopuTeT 4.

MpuopuTteT npwu TermpoBaHuu ¢peimoB metkon VLAN (802.1g) B cOOTBETCTBUM CO
ctaHgaptom 802.1p.

Moa npuopuTeT Bblaennetca 3-x 6utosoe 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 (camblit BbICOKUIA NPUOPUTET).

Mo ymonyaHuio: BKO (cameblii HUsKuii npuopumem).

Cnocob ycTaHoBNEHMA NPUOPUTETOB - MOXET ObITb 0AHWMM U3: tag, ip, tagip, iptag, no;
onpeaenaeT NOPAAOK onpeaeseHna NpuopuTeTa ANA BXOAALMX Gpeinmos.
no - npuopuTeT onpepennetcs, ucxoga us DefPri.

tag — Ans HeTerMpoBaHHbIX ppernMoB, NpuopUTeT onpeaensaeTca, ucxoasa us DefPri; ans
TerMpoBaHHbIX GpenmoB, NPUOPUTET ONpPeaenseTcsa, UCXOAA U3 NpaBua onpeseneHus
npuopuTeTa 1A TerTMPOBaHHbIX GppelriMoB (Mo ymoadyaHuio).
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ip - ecnn npuwen ¢peim c 3aronoskom IP, To NnpuopuTeT onpegenaeTca, Ucxoas ns
npuoputeTa ppeiima, yctaHosneHHoro B none DSCP; ecam npuwen ¢peitm 6es IP
3aro/10BKa, TO 3aaeTca NPUOPUTET No yMmondaHuto: DefPri.

tagip - ecnv npuwen HeTErMPOBAHHbIN Gperim, TO NPUOPUTET ONPeLENAETCA, UCXOAA U3
npuoputeTa ppeiima, yctaHoseHHOro, Hanpumep, DSCP; ecan npuwen TerMpoBaHHbIN
bpenm, npuopuUTeT oNpeaenseTcsa, UCXoaa u3 Npasua onpeaeneHna NpUopuTeTa gas
TErnMpoBaHHbIX GpPerimos.

iptag - ecnv npuwen HeTerMpPoBaHHbLIA Gpeim, TO NPUOPUTET ONPeaENAeTca, UCXOAA U3
npuopwuTteTa ¢perima, yctaHoBAeHHOro, Hanpumep, DSCP; ecan npuwen TerMpoBaHHbIN
bpenm, npuopuTeT onpeaenseTca, M3 npuopuTeTa dppeiima, yCTaHOBAEHHOTO,
Hanpumep, B none DSCP ans ¢pelima c 3aronoskom IP nnu ana ppelima 6es 3aronoska IP
W3 NpaBua onpeaeneHna NnpuopuTeTa ANA TerMpoBaHHbIX Gpelimos.

Paccmompum nodpobHee tagip:

Ecnu ycTaHoBneHo tagip v npuwen IP dpelim, To ANA odepeam NPUOPUTET onpeaensnercs,
ncxoaa us npuoputeTta ppeima, ycTaHoBeHHoro, Hanpumep, DSCP;

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

Ecnu yctaHoBneHo tagip v npuwen TerMpoBaHHbIN IP dpeiim, To gns ovepegmn npuoputeT
onpeaensetca, ucxoga ns nona Priority, 3agaHHomy B 3arosioske 802.1Q.

CBogHasa Tabanua No UCTOYHMKAM NPUOPUTETA AJ18 PA3HbIX BXOAALLUX NAKETOB:

¢r;reuﬁnma untagged | untaggedip | tagged | taggedip
Priority
no DefPri DefPri DefPri DefPri
tag DefPri DefPri 802.1Q | 802.1Q
ip DefPri DSCP DefPri DSCP
tagip DefPri DSCP 802.1Q | 802.1Q
iptag DefPri DSCP 802.1Q DSCP
rae,

DefPri - 3HaueHne napametpa DefPri B nyHKTe meHto "3.2.3.9 MyHkm /Eth/nopm/QoS"

DSCP - 3HauyeHue nons DSCP, onpeaensawouiero Tmn obcnyKmMBaHua 13 3aronoskKa IP-
nakerta, obpaboTtaHHoe npasunamu IPPri 3 nyHKkTa meHio “3.2.10 lyHkm /EthGlobal”

802.1Q - 3 6uta ana 3agaHuA npuopuTeTa B 3aronoske 802.1Q

VLAN - npvoputeT onpeaensietca, obpautasach K VLAN ID Priority.

Ecnu PriOverride 3apaH, kak VLAN v B nyHKTe “3.2.6.1 [yHkm /VLAN/VLANID”
napameTpy PriOverride 3apaHo 3HayeHue Enabled, To npuoputeT onpenensaercs, Ucxoas

n3 Priority, 3agaHHoMy gaHHomy VLAN ID.
PriOverride
SAMac - npyoputeT onpeaenserca, obpauasch K Source MAC-address Priority.

Ecnu PriOverride 3apaH, Kak SAMac vi B Tabaunue ATU ecTb cTaTUYeckas 3anuch C AaHHbIM
MAC-agpecom, TO MpUopUTET ONpeaenaeTca, ucxoaa us Priority, yctaHoBneHHOMY
paHHomy MAC-agpecy.
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DAMac - npuopuTeT onpeaennetcs, obpauiance K Destination MAC-address Priority.

Ecnu PriOverride 3apaH, kak DAMac v B Tabaunue ATU ecTb cTaTU4ecKas 3anmch ¢
[aHHbIM MAC-agpecom, To MPUOPUTET ONpesenseTca, ucxoas us Priority,
ycTaHoBnAeHHOMY aaHHomy MAC-agpecy.

3.2.3.10 NyHKT /Eth/nopt/LLDP

[aHHbIA NYHKT NO3BOMAET HACTPOMUTb Mapamepbl npoTokona LLDP gna otaenbHoro nopra.
MoapobHoe onucaHue napameTpos, MOKHO NOCMOTPETb B NyHKTE “3.2.4.3
/System/LLDP/Interfaces/nopm”.

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

| Admin txAndRx

| TLvs All

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

L0G:02.08.16 11:43:25.827 : [ethstat] Eth CSFP2: Down

3.2.3.11 NyHkKT /Eth/nopT/RSTP

JaHHbIA NYHKT NO3BO/IAET HACTPOUTb Mapamepbl npotokona LLDP gnAa oTtaenbHoro nopra.
MNoapobHoe onucaHue napameTpos, MOXHO NOCMOTPETb 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

| P2pP 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 8000-54a54b7¢1917

| RootID 8000-54a54b7c1917

| 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 NyukT /Eth/nopt/config
JaHHbIN NYHKT MEHI0 N03BOAAET KOHOUTYPUPOBaTh BblOpaHHbIN MHTepdelic Ethernet.

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

Auto

Auto
Disable

No

1522
Enabled
Disabled
ForwardAll

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

Auto Refresh:

disabled

Description

Speed

Duplex

Link

FlowControl

Reservation

MTU

CnmBOabHOE ONMUCcaHUe.

CkopocTb nepegayn nHtepdeinca.
10M - 10M6uT/c.
100M - 100M6uT/c

1G - 1réwur/c.

Auto - aBTOMaTnyeckoe onpeaeneHue (no ymonyaHmio).

Pexknum obmeHa BbibpaHHOro MHTEpdElica.

Auto - aBToMmaTM4ecKoe onpeaeneHune (no ymoadaHuio).

Full - nonHoAyNAEKCHbIM peXXUM: OAHOBPEMEHHasA nepeaaya u npuem.

Half - nonyaynnekcHbI pexum: B 04MH MOMEHT BPEMEHMU ocyliecTBaseTcs Anbo
nepegava, 1Mbo npuem.

CocrosiHWe noprTa.

Up — BKAOYAUTD NOPT.

Down — BbIK/OYNUTb NOPT.

Auto - aBToMaTM4ecKoe onpeaeneHune (No yMmoa4aHuio).

PyHKLUMA KOHTPOAA NOTOKA. Ecam ycTpoiicTBO He ycneBaeT NPUHUMATL NepeaaHHble

eMy ¢peimbl BCTPEYHbIM YCTPOMCTBOM, TO OHO NocbliaeT Pause-dppeiim, yTobbI
NPUOCTaHOBUTL Nepeaayy.

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

Auto - BK/IlOYaEeTCs, eC/iv yaasieHHasa CTOPoHa noaaep:kmusaeT Pause-dpperimel.

Tun pesepBUpPOBaHWA.
No — HeT pe3epBMpPOBaHMA (N0 YMOIYAHUIO);

RSTP — pe3epBupoBaHue no npotokoay RSTP.

MaKcumanbHbIn pasamep Ethernet-¢peiima.

oToT napameTp NpUCyTCTBYET HE Ha BCEX alMNapaTHbIX BEPCUAX MYJIbTUMN/IEKCOPOB-
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/Eth/@/state LPOS

Learning

SAFilter

EgressPolicy

KOMMYTaTOPOB.

OnHamunyeckoe pobasneHme MAC-agpecoB B Tabauuy ATU, ¢ KOTOpbIX NpuxoaAt
NaKeTbl B AaHHbIN NOPT.

Enabled - BkntoyeHo (Mo yMOIYaHUIO);

Disabled - oTkntoueHo.

®unbtpauus Ethernet-dppeiimos no MAC-agpecam oTnpaBuTens.

Cm. "3.2.7 MyHKm /ATU"

Disabled - oTkntoueHo (Mo ymonyaHuio);

Include — nponyckatb nakeTtbl ¢ MAC-aapecom oTnpaBUTENS;

Exclude — ot6pacbiBaTb nakeTbl ¢ MAC-agpecom oTnpaBuTens;

HekoTopble BO3MOMKHble 3HAYEHWA 3TOFO MapameTpa MPUCYTCTBYIOT HE Ha BCEX
annapaTHbIX BEPCUAX MY/IbTUMJIEKCOPOB-KOMMYTaTOPOB.

3anpet nepefayn HeM3BeCTHbIX GpernmoB.

ForwardAll — Nepecbinatb Bce dpelimbl (N0 yMo4YaHMUIO)

BlockAllUnknown - oT6pacbiBaTb Bce HEU3BECTHble ¢ppelimbl (C HensyyeHHbIMU MAC-
agpecamu);

BlockUnknownUnicast - oTbpacbiBaTb BCE HEM3BECTHbIE Pperimbl C 0AHOAAPECHbIM
MAC-agpecom;

BlockUnknownMulticast - oT6pacbiBaTb Bce HEN3BECTHbIE GPENMBI C
MmHoroagpecHbim MAC-agpecom;

HekoTopble BO3MOMKHbIe 3HaueHWsa 3TOro napameTpa MNPUCYTCTBYIOT HE Ha BCeX
annapaTtHbIX BEPCUAX MY/IbTUMIEKCOPOB-KOMMYTaTOPOB.

3.2.3.13 NyHKT /Eth/nopt/state

B AaHHOM NyHKTE MEHIO MOXHO MPOCMOTPETb CTaTyC, CKOPOCTb Mepeaaqn, pexnm aynaexkca u
BPEMA MOC/eAHEr0 U3MEHEHUS.

Status
Speed
Duplex
FlowControl
LastChange
MTU

QLen

RXUtil
TXUtil

Advanced ESC+h - Help

Up

100M

Full

Disabled

23.07.16 15:20:58
1522

0

0

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

Status

CraTyc uHTepdemnca.
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Up - BKAtOYEH.
Down - BbIKNIOYEH.

Auto - aBToMaTnyeckoe onpeaeneHue (no ymonuaHuio).

CKopocTb nepegayn nHtepdeica.
10M - 10M6wurT/c.

Speed 100M - 100M6wuT/c.
1G - 1Iéut/c.

Auto - aBTomaTMyecKkoe onpeaeneHune (No ymonyaHuio).

Perknm obmeHa BbIbpaHHOro MHTepdeinca.
Auto - aBTOMaTM4ecKoe onpeaesieHme (Mo yMoNYaHuIo).
Duplex Full - nonHoAyNAEKCHbIN PeKMM: OJHOBPEMEHHAA Nepeaaya u npuem.
Half - nonyaynnekcHblii pexknm: B 0ANH MOMEHT BPEMEHM OCyLL,eCTBAAeTCA Anbo

nepeaava, MM6o Npuem.

®YHKUMA KOHTPOAS NOTOKa. ECM yCTPOMCTBO He ycrneBaeT NPMHMMaTb NepeaaHHble emy
dpelimbl BCTPEYHbIM YCTPOMCTBOM, TO OHO MNocblnaet Pause-ppeiim, 4Tobbl NPUOCTaHOBUTb
nepeaauy.

FlowControl  ppqapled - srniouen;
Disabled - BbikntoueH (No ymon4aHuIo);

Auto - BK/IlOYaeTCA, ec/in yaaneHHasa CTopoHa noaaepxunsaeT Pause-dppeimbi.

LastChange [data v Bpems NOC/ieAHEr0 N3MEHEHUA.

MTU MaKcmMmanbHbIn pasmep ¢peinma

Qlen [OnunHa oyepeam Ha OTNPaBKY, B 6/10KaxX AaHHbIX

RXULil 3aHATas nNponyckHas cnocobHocTb MHTepdelica Ha Npueme, B MPOLLEHTAX.
TXUtil 3aHATas NponyckHas cnocobHocTb MHTepdelica Ha Nnepeaaye, B MPOLLEHTAX.

3.2.3.14 NyHkT /Eth/nopt/statistics

[aHHbIA MYHKT MEHIO MO3BOASIET NMPOCMOTPETb CTAaTUCTUKY MPUHATBIX M MNepefaHHbIX yepes
nHTepdeiic nakeTos. Jns cbpoca CTaTUCTUKM UCMOb3YyITe coveTaHue Knasuw “ESC+R”.

e B cuyeTumkax, Ha4uMHatouWwmneca Ha rx, OTO6pa)KaIOTCFI 3Ha4YeHMA NPUHNUMaEMbIX MaKETOB,

e B cyeTuymKax, HauMHatoWwMmeca Ha tx, OTO6pa)KaIOTCF| 3Ha4YeHuA nepegaBaembiX MaKETOB;

/Eth/0/statistics LPOS Advanced ESC+h - Help
[>.. | txFCSErr 0

| rxUnicast 16 | txFiltered 0

| rxBroadcast 0 | txGoodOctets 8846

| rxMulticast 0 | txCollisions 0

| rxPause 0 | txDeferred 0

| rxUndersize 0 | txSingle 0

| rxoversize 0 | txMultiple 0

| rxErr 0 | txExcessive 0
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| rxFCSErr

| rxDiscard

| rxFiltered

| rxGoodOctets
| rxBadOctets
| rxFragments
| rxJabber

| txUnicast

| txBroadcast
| txMulticast
| txPause
Filter: <Press

L0G:02.08.16 11:51:43.818 :

0 | txLate 0
0 | he4oct 20
0 | he5_127 ]
1024 | h128 255 0
0 | h256 511 0
0 | h512_1023 13
0 | h1024 max 0
17
0
0
0

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

KonunyectBo NpmHATLIX unicast NakeTos.

KonnyectBo npuHATbIX broadcast nakeTos.

KonnyecTtBo npuHATbIX multicast nakeTos.

KonnyectBo NpmMHATLIX pause NaKeToB.

Konnuyectso nakeToB ¢ A/IMHOW MeHbLle 64 6anT 1 BepHbim FCS.

KonnyecTBo nakeToB ¢ g/inMHON bonblue makcumanbHol (MTU 6aiiT) n BepHbim FCS.
3HaueHne MTU 3apgaerca B meHto “3.2.10 /EthGlobal/MTU”
Konunyectso ownboK Ha npueme.

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

KonnyectBo nakeToB, KOTopble 6blIn OTOPOLLEHBI M He 06paboTaHbl U3-3a NepenoiHeHNs
BXOAHOM ouepeun.

KonnyecTBo NpuHATLIX MaKeToB, KOTopble 6bln 0TOpOLLEHbl U3-3a HeBepHoro VLAN ID
nan orpaHnvyeHna MAC-agpecoB Ha nopTy.

KonnyectBo npuHATbIX 6aliT 6€3 oWmnboK.
KonnyectBo NpuHATbIX 6aNT C owMbKamm.

Ko/nMuecTBo NpMHATLIX NAKETOB C ANHOM MeHblle 64 6aliT U HeBepHbIm FCS.

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

KonnyectBo 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
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FCS.
3HauyeHne MTU 3agaertcs B meHto “3.2.10 /EthGlobal/MTU”
txFiltered KonnyectBo nakeToB, OTOPOLLIEHHbIX Ha Nepeaaye U3-3a BbIXOAHbIX MPaABUA
txGoodOctets Konnuectso 6aitT 6€3 oWMHOK.
txCollisions KosimuecTBo Ko/M3ui Ha nepeaade.
KonnyecTBo nepesaHHbIX MaKeToB, KOTOpble OblN 334epKaHbl U3-3a 3aHATOCTM
txDeferred . o . P A
nepegatoLLen cpeabl BO BPEMS NEPBOM NOMbITKU.
txSinale KonnyecTBo ycnelwHo nepesaHHbIX MaKeToB, BO BPEMS Nepesayn KoTopbiX BO3HUKAA
9 TO/IbKO OAHA KON/U3UA.
, KonnyecTBo ycnewHo nepegaHHbiX MAaKeETOB, BO BPEMA Nepeaaym KOTOPbIX BO3HUKIO
txMultiple y o R P PR P
60/1blUEe OAHOM KONUIUM.
txExcessive KonnyecTBo He nepeAaHHbIX NAaKeTOB M3-3a TOFO, YTO BO3HWMKO 16 KOAAU3KIA NogPAA.
txLate KonnyecTso pas, Korga Konnmsua bblna obHapyKeHa nocne nepegayn 512 n 6onee 6uT.
h640ct KonnuyectBo nepeaaHHbIX U NPUHATbIX GpenmoB ¢ AnMHoM B 64 6aliTa.
h65_127 Konnuectso nepegaHHbIX U NPUHATbIX GperimoB ¢ AMHOM OT 65 Ao 127 6alT.
h128 255 Konnuyectso nepegaHHbIX U NPUHATLIX GpemoB ¢ gAnHou oT 128 ao 255 6aunr.
h256_511 KosimuecTtBo nepegaHHbIX U NPUHATLIX GpernmoBs ¢ A4nHoM oT 256 go 511 6aur.
h512 1023 KonnyectBo nepegaHHbIX U NPUHATbIX GperimoB ¢ gnmHon oT 512 o 1023 6aunT.
h1024_max Konunyectso nepegaHHbIX M NPUHATLIX GpelimoB ¢ ganHoi ot 1024 6aiT.

3.2.3.15 NyHkT /Eth/nopt/VLAN

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

| DefVLAN 1

| DefVLANPri BK@

| Tagged

| uUntagged

| Member

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

| RemoveVLANSs

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

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

DefVLAN

VLAN Ha3Ha4vaembli ppermam no ymoadaHuio
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MpuopuTeT HasHaYyaeMbl ppelimam Mo YMOYAHWUIO B COOTBETCTBMM CO
ctaHgapTom 802.1p. Moa npuopuTeT Bblaensetcs 3-x butosoe none PCP (Priority
code point) B 3arosioske IEEE 802.1q. CoBnaaaer c Eth/nopt/QoS/DefPri
BKO - Background (camblii HU3KUKI NpUOpUTET).

BE1 - Best Effort.
EE2 - Excellent Effort.

DefVLANPri 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 ymonyaHuio: BKO (cameblii HusKuii npuopumem).
Cnuncok BnaHoB, KOTopble OyAyT BbIXOAWUTb U3 NOPTA TEMMUPOBAHHBIMU.

Tagged Ecam nopt B pexkume trunk, To Bxoaawme ppelimol OMKHbI UMETb METKY U3 3TOFO
Crnucka

Untagged Cnucok BnaHoB, KOTOpble ByAyT BbIXOAWUTb U3 NopTa b6e3 Tera

Member Cnucok BNaHoB, KOTOpble ByayT BbIXOAWUTb U3 NOpTa 6€3 U3MEeHEHNA METKM (B ToMm
COCTOSIHMM, B KOTOPOM OHW BOLU/IN B APYrol nopT)
Cnncok aBToMaTnyeckun fobasneHHbIx VLAN'OB onepaLMoHHOM CUCTEMOWN, OHM
byayT paboTaTb B peXXMme COOTBETCTBYIOLEM 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.
Pexum paboTbl nopTa.
multi - wvHTepdeic nponyckaeT BCe Kagpbl; PeXumM No  yMOYaHWIO,
MCMNOJIb3YeMblii, eCNN IBHO HE YKa3aH Apyron pexum. MoanTMka Mcnosib3oBaHus
WHTepdelricoB  onpeaenserca BHEWHUM  0bopyaoBaHMEM, Hanpumep,
MapLlipyTM3aTopamm  3-ro  ypoBHA,  CBA3bIBAOWMMWU  MYSIbTUMNIEKCOPbI-
KOMMYTaTOpbl;

Role

access - UHTEpdENC NMPUHUMAET TONbKO He TerMpoBaHHbIE Kafpbl U Ternpyer ux
meTkon DefVLAN/DefVLANPri.
ITOT peXKUM UCMONb3YETCA A1 Nepeaaymn nosib3oBaTeNbCKUX AaHHbIX.

trunk - vinTepdeiic NponyckaeT TONbKO TerMpoBaHHbIE Kaapbl M3 crnucka Tagged.
3TOT peXkMM UCMONb3YETCA A/1A CBA3MU C APYTUM MYbTUMNIEKCOPOM-KOMMYTAaTOPOM
HenocpeacTBEHHO;
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QinQCustomer - KNMEHTCKUI NOpPT, pperiMmbl Ha BXOAE BCErAa TETMPYHOTCA BTOPbIM
Terom (ecnu 6e3 Tera, To nepsbiM); 802.1Q OTKAIOYEH.

QinQProvider - nopT, Ha BXo4e KOTOPOrO MNPUHMMAIOTCA TONbKO Operimbl C
QinQTag, KOTOpPble KOMMYTUPYHOTCA B COOTBETCTBUM C Tabauueit vian’os.

Mo ymonyaHuio — multi.

3aronoBok 802.1Q ansa ¢pelimos B pexkume QinQ.

Mo ymonyaHuto 8100.

QinQTag
Tag Protocol Identifier (TPID): 88A8 - Service VLAN tag identifier (S-Tag), B
cootBeTcTBMM € 802.1Q-2014 n.9.5 (Tak ke cm. RFC 7042)
Pexkum npuHyantenbHom 3ameHbl meTkn VLAN(802.1q) Ha Bxoaawmx dpeinmax, Ha
DefVLAN.

ForceVLANId
No - BbIKNOYEH (MO YMONYaHUIO).
Yes - BkntoyeH.

RemoveVLANS Cnucok VLAN'oB KoTopble Hago UCKAUYNTb U3 cnuckos 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 - orpaHuyeHne NponyckHo cnocobHOCTN NopTa ANA BXOASLLEro

TpaduKa. JaHHbIA NYHKT MEHIO CAYXKMUT 18 NPOCMOTPA TEKYLLMX NPABUA OrPaHNYeHns BxogaLero Tpadumka
AnA BblbpaHHoro Ethernet nntepdeica 1 Bbibopa npasuna aas ero KOHPUrypnMpPoBaHUA.

/Eth/1/PIRL 631_228 Advanced ESC+h - Help
|>.. Enabled Rate Class Type

| @ No 0 Lowd,Mid1,Norm2,High3

| 1 No 0 Low@,Mid1,Norm2,High3

| 2 No 0 Low@,Mid1,Norm2,High3

| 3 No 0 Lowd,Mid1,Norm2,High3

| 4 No 0 Lowd,Mid1,Norm2,High3

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

LOG:14.01.00 03:28:49.499 : [console] Control session started by admin from de

3.2.3.17 NyukT /Eth/nopt/PIRL/HOMep npasuna

[aHHbIN NYHKT MEHIO CAYXKWUT ANA KOHOUIYpUPOBaHMA MpaBMAa OrpaHUYEHUs BXOAALLEro

TpaduKa.

/Eth/1/PIRL/@ 631_228 Advanced ESC+h - Help
[>.

| Rule 0

| Enabled No

| Rate 0

| Type

| class Lowd,Mid1,Norm2,High3

| Counting L2

| FactRate 0
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Filter: <Press any letter key to start filtering items>

Auto Refresh: disabled

Rule Homep Tekyulero npasuna. Bcero goctynHo 5 npasun (0-4).

Bk/loyeHne/oTKA0YEHWE TEKYLLEro NpaBua.
Enabled No - BbIK/tOYEHO (N0 YMONYaHMIO);

Yes - BkatoveHo.
Rate OrpaHuYeHne CKOPOCTH 0 YKa3aHHOTO 3HaYeHus, B Kbut/c.

Tun TpaduKa, NnonagatoLwero NoL orpaHUYeHUe.
UnkUcast - HensBecTHbIN unicast Tpaduk
UnkMecast - HenssecTHbIM multicast Tpaduk
Bcast - broadcast Tpadpuk
Mcast - multicast Tpadumk
Ucast - unicast Tpadumk

Type
Mgmt - Managment (RSTP,LLDP, etc)
ARP - arp-TpaduK
TCPD - TCP Data
TCPCtl - TCP Control (TCP-SYN,TCP-FIN)
UDP - udp-tpaduk
NonTCPUdp - He TCP- n He UDP-Tpaduk

Mpuoputet TpaduKa, KOTOPbIN HEOHXOAMMO OrPaHNYMNBATD.
LowO - npnopwurtet 0;
Mid1 - npuopurer 1;
Class Norm2 - npuopwurerT 2;
High3 - npuopwuter 3;
OrWithType - yuntnBathb ele 1 TMn TpaduKa.

Mo ymonyaHuio: Low0,Mid1,Norm2,High3.

Cnocob pacyeTa orpaHUYEHUA CKOPOCTY.
frames - nepecuet B ppeinmsl,

L1 - Bcero 6aiT Ha ypoBHe 1 moaenn OSI [Mpeambyna(86aunT)..dpeiim..CRC32+IFG

Counting (126a017)]

L2 - Bcero 6aiT Ha ypoBHe 2 mogenn OSI (Frame DA..CRC32) (no ymonyaHuio)

L3 - Bcero 6aiT Ha ypoBHe 3 moaenu OSI (Frame DA..CRC32)-18-4(ecnu TerMpoBaHHbIN).

FactRate OrpaHuMyYeHHan cKopocTb nocae nepecyeta (Counting).
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O6uwan cyTb TaKoBa:

Ectb N npaBua, Kaxkaoe n3 KOTOpbIX - OFpaHNYeHne CKOPOCTH.
Bce opelimbl, KOTOpble yAOBAETBOPAOT 3TOMYy nNpaBuay (Mo TuNy WAWM MpUMOpUTETY), MonagatoT B
orpaHuMunTeNb, U IMBO NponycKatoTca, 1Mbo oTbpacbiBatoTCA (€C/IM OrpaHMYEHME UcyepnaHo).

Mpumep:

MycTb y Hac ecTb 2 NpaBwuJIa Ha NOPTY:
1. TCPData unu 311 npuoputeT. 10MBit/s
2. UDP nau 21 npuoputet. 40MBit/s

Becb Tpaduk, KOTopbIii NonagaeT noa npasuao npuoputeT 3 nam TCP gaHHble byaeTt orpaHmMyeH 10M6éuTt/c.
Becb Tpaduk, KOoTopblit nonagaeT noa npasuao npuoputet 2 nam UDP aaHHble 6yaeT orpaHnyeH 40Méut/c.

3.2.4 TMyHKT /System

[aHHbIN NYHKT MEHI0 NO3BOJIAET BblIOpaTh ANA NMPOCMOTPa U KOHOUIYPUPOBAHUA CUCTEMHbIE
napameTpbl U NPOTOKOIbI.

/System LPOS Advanced ESC+h - Help

| EthMirror
| global
| HTTP

| HTTPS
| LLDP

| RSTP

| SNmMP

| 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 AaHHOM nNyHKTe MeHt oTobpaykaetca Tabnvua C napameTpamu COCeAHUX YCTPOMCTB,
nonyyeHHbiMM Yepes LLDP. U3 Tabnunubl 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 CSFP@ 192.168.0.221

| 3 o 54-a5-4b-80-21-33 0 192.168.0.202

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

Auto Refresh: disabled

3.2.4.2 NyHKT /System/LLDP/Entries/nopt
[aHHbIM NYHKT N03BOAAET NPOCMOTPETb NapameTpbl LLDP 3anucu.

/System/LLDP/Entries/1 LPOS Advanced ESC+h - Help
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>Port 0

I

I

| Active true

| 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:03.08.16 14:29:21.841 : [SID=12] Control session started by admin from 192

Port TeKkywmi nopT.

Active AKTUBHOCTb.

ChassisID MAC-agpec NoAK/IlO4EHHOTO K JaHHOMY MOPTY YCTPOMCTBA.
RemotePortiD MopT ycTponcTBa, KOTOPbIM OHO NOAK/IOYEHO K JAaHHOMY MOPTY.
SysName CnCTeMHOE UMSA BCTPEYHOTO YCTPOICTBA.

SysDesc OnucaHne BCTPEYHOTO YCTPOMCTBA.

ManAddr IP agpec BCTpeYyHoro ycTpoiicTaa.

RecvTime Bpema npuema LLDP cooblieHuii.

3.2.4.3 MyHKT /System/LLDP/Interfaces/nopt

[aHHbIV NYHKT No3BoaseT HacTpouTb LLDP napameTpbl 414 OTAE/1bHOro nopra.

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

| Admin txAndRx

| TLVs All

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

L0G:93.08.16 14:29:21.841 : [SID=12] Control session started by admin from 192

Pexkum paboTbl npoToKoNa.
tx - nepegasatb LLDP nHdopmauymto.
Admin rx - npuHUMaTb LLDP nHpopmauymto.
txAndRx - nepenaBaTb 1 NnpuHUMaTb LLDP nHdopmauuto (no ymonyaHuio).
Disabled - BbikntoueH.
TLV (oT type-length-value) — 6uHapHasa KOHCTPYKLMA U3 Tpex nonen (Tun, oanHa,

TLVs 3HauyeHue), rae nepsble ABa MMEIOT GUKCMPOBAHHbIM pa3mep M 3a4al0T pasmep
[ON1A TPETLErO, YTO NO3BO/AET IEFKO KOANPOBATb/AeKoAMPOBaTb Nt06YI0
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nocnef0BaTeNbHOCTb AaHHbIX NOJIe-3HaYeHuMe.
All - Bcsi LLDP nHdopmauma (no ymonyaHuio).
portDesrc - onvucaHue nopra.

sysName - nmA ycTpoincTBa.

sysDesc - onvcaHue ycTponcTaa.

sysCap - BO3MOXHOCTH YCTPOMCTBA.

3.2.4.4 NyHKT /System/LLDP/config

[JaHHbIV NYHKT NO3BOASAET HAaCTPamMBaTb NapameTpbl NnpoTokona 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

BkntoyeHne npotokona LLDP npousBoauTtca Aas BCEro YCTPOWCTBA, @ He AJ1A KakAoro nopra
OTAENbHO, MO YMONYAHUIO OH BKAOYEH.
BkatoueHne/oTkAtoueHne npotokona LLDP.
Enabled Yes - BkAoUYeH (No ymonyaHuio);

No - OTK/IIOYEH.

YactoTa otnpasku LLDP-coobLeHunii coceaam.
TXinterval MoKeT npuHMMaTb 3HaYeHna ot 5 go 500 cek.

Mo ymonyaHwuto: 30 cek.

MHoOXuUTenb, Ha KOTopbIV yMHOXKaeTca TXInterval pns nonydeHua TTL.

TTL - Bpemsa B TeyeHWe KOTOporo coceq, byaeT xpaHuTb MHPopmaumto 06
yCcTpouncTee.

TXHoldMultiplier
[wnana3oH 3HayeHu ot 2 go 10.
Mo ymonyaHuto 3HayeHue 4, COOTBETCTBEHHO, COCEAHME YCTPOMCTBA by ayT
XpaHUTb MHGopMauuto B TedyeHne 120 cek.
3.2.4.5 NMyHKT /System/RSTP/Interfaces/nopt

B AaHHOWM BKNaJlKe MEHI0 MOMHO HacTpauBaTb napameTpbl RSTP ana BbibpaHHoro Ethernet

nopra.

/System/RSTP/Interfaces/@ LPOS Advanced ESC+h - Help
[>.. | DesignatedPort 8001

| Priority 128

| Edge Yes

| AdminCost 0

| P2P Auto

| RootGuard No
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| --status--

| PathCost 200000

| Role Designated

| 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

| DesignatedCost 0

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

Auto Refresh: disabled

JTOT NapameTp NO3BOAAET 3a4aTb NPMOPUTET NopTa. U3meHAs 3HaveHwue, Bbl
M3MeEHSAETE LWaHC 3Toro nopta cratb Root Port - KopHeBbIM nopTom. MeHbLuee

Priority 3HaYeHue YBeNNYMBAET LUAHC.
Mo ymonyaHuio - 128. AuanasoH 3Ha4eHumin: ot 0 go 240.
BkatoueHne/BbikaoYeHe pexuma edge port — KpalHMIA MOPT; €C/I BK/IKOYEH, TO
NnepeBoAMTCA B PEXKUM MEpPeaadn npu NoAK/IOYEHUN BHELLHEN ceTu, bes
334€EPKKU.

Edge AEP
Yes - BK/OYEH (N0 yMOYaHMIO).
No - BbIKNOYEH.
3afaeT CTOMMOCTb COeAMHEHNSA, YEM MEHbLLIE CTOMMOCTb COeAMHEHUA — TEM Bbllle
NPUOPUTET NOPTA, 3HAYEHNE NO YMONYAHUIO 3aBUCUT OT CKOPOCTU COEAMHEHUA:
10M6uT/c: Cost=2 000 000

AdminCost
100M6uT/c: Cost=200 000
1réut/c: Cost=20 000
MoaTomy AaHHbIM NapameTp No ymoayaHuio - 0.
BkatoyeHne/BbIkAOYEHNE COeAMHEHWNA TUNA TOYKa-TOUKa.
Yes - BblkNtOYEH.

P2p

NoO - BbIK/IHOYEH.

Auto - aBTomaTM4ecKoe onpeaeneHune (no ymonyaHuio).

BktouyeHune/sbiknodeHme oyHKummn Root Guard.

®YHKUMA 3aWMTbI KOPHA 0becneynBaeT BOSMOXKHOCTb 334aTb PacMo/IOXKeHMe
KOPHEBOIo MOCTa B CETU. ITO obecneymBaeT yBepeHHOCTb B TOM, YTO NOPT, Ha

RootGuard KOTOPOM aKTUBM3NPOBaHa QYHKLMA 3aLLMTbl KOPHA, ABNAETCA HAa3HAYEHHbIM.
DYHKUMIO 3aLLMTbI KOPHS HEOHXOAMMO BKIHOUUTL Ha BCEX NOPTaX, KOTOPbIE He
[OJIXKHbI CTaTb KOPHEBLIMMU.

Yes - BbIKNtOYEH.
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No - BbIK/IOYEH (N0 YMONYaHUIO).

CrommocTb coegnHeHunAa, 4em MmeHbLle CTOMMOCTb coeauHeHUA — TeM Bblille
npunopuTeT NopTa, 3Ha4eHne No yMmoa14aHUIO 3aBUCUT OT CKOPOCTU coeaNHEHUA:

10M6wuTt/c: Cost=2 000 000

PathCost
100M6wuT/c: Cost=200 000
1réut/c: Cost=20 000
HacTpanBaTb CTOMMOCTb COeAMHEHUA MOXKHO, MeHAsA napameTp AdminCost.
Ponb nopra.
NonSTP - pe3epBMPOBAHME BbIKJKOYEHO Ha NOPTY;
Root - KOpHEBOM, y4aCTBYET B NEPECHINKE AAHHbIX;

Role Designated - HazHa4YeHHbIN, TOXKe paboTaerT;
Alternative - [ONONHUTENbBHbIN, HE YHAaCTBYET B NEPECHINKE AaHHbIX, PEe3ePBHbIN
KOpHEBOW;
Backup - pe3epBHbIi, TOXKE He y4acTBYET, pe3epPBHbIN Ha3HAYEHHbIN.
CraTyc paboTbl nopTa.
Discarding - otbpacbiBaHWe, MOPT CAyLIAET U HaYMHAET cam oTnpaBasaTb BPDU,
KaZpbl C JAHHbIMM HE OTMpaBAsAeET.

State Learning - obyyeHue: nopt caywaeT n otnpasaset BPDU, a Takke BHOCUT
n3meHeHus B Tabanuy MAC-aapecoB, HO AaHHble He NepeHanpaBaserT.
Forwarding - nocbinaet/npuHumaet BPDU, u ¢ gaHHbIMK ONEPUPYET, 1 YYacTBYET B
noaAeprkaHMm TabaunLbl mac-agpecos. To ecTb 3To 06blYHOE COCTOAHWE paboyero
nopra.

Partner Ncnonb3yemsblii TN npoTokona STP Ha gpyroi cTopoHe.

rxBPDU Konnyectso npuHATbIX BPDU nakeTos.

rxConfi Konunuectso npuHaTbix C-BPDU (Configuration BPDU). Bo Bpems paboTbl

9 YCTPOICTBA aHOHCUPYIOT cebs M NapamMeTpbl CBOMX NopToB Yepe3 C-BPDU.

Konunuecteo npuHatbix TCN (Topology Change Notification) BPDU nakeTtoB. 3Tu

rxTCN NMaKeTbl OTNPABAAOTCA NPU OOHAPYKEHMM YCTPONCTBOM M3MEHEHWSA B TOMOJIOTMM
ceTtu.

Uptime Bpemsa paboTbl.
Tekywwmii naeHTMdmKaTop nopta. CoctouT U3 npuoputeta (Priority) u MAC-agpeca
YCTPOICTBA. Yem MeHbLUe 3HaYEeHWNE, TEM BbliLlLE NPUOPUTET.

PortIiD

MoXHO HacTpanBaTb, MeHSA NapameTp Priority.
Yem meHbLie PortID, Tem 6o/ibliie LWaHC Yy 3TOro NopTta CTaTb KOPHEBbIM.
Tekywmit naeHTudUKaTop ycTpoictea. CoctouT U3 npuoputeta (BridgePriority),

BridgelD KOTOpbIM HacTpamnBaeT BO BKNaAKe MeHto “3.2.4.6 /System/RSTP/global” v MAC-
appeca ycTpoictea. Yem meHbLue BridgelD, Tem 60bLue LWaHC yCTPOIACTBA
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BbIMIPaTh BbIBOPbI KOPHEBOIO YCTPOMCTBA U CTaTb KOPHEM.
RootID NaoeHTUdMKaTOp KOPHEBOTO YCTPOMCTBA.
DesignatedCost CToMmocTb coegmMHeHMA Ha3HAa4YeHHOro nopTa.
DesignatedPort NaeHTUdMKATOP HAa3HAYEeHHOro NopTa - NOPTa, KOTOPbIA 06CNYKNBAET AaHHbIN

CermeHT ceTu.

3.2.4.6 NyHKT /System/RSTP/global

B gaHHOM BKNaAKe MeHI0 HacTpauBatoTca napameTtpbl RSTP ana Bcero ycTpoiicTaa.

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

| BridgePriority 32768

| ForwardDelay 15

| HelloTime 2

| MaxAge 8

| RootID this device

| BridgeID 8000-54a54b7¢1917
| RootPort this device

| RootCost 0

| Ports 2,3,Combo5

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

BridgePriority

ForwardDelay

HelloTime

MaxAge

RootID

3TOT MapameTp No3BoAET YCTaHOBMTb MPMOPUTET KOMMYyTaTopa. MeHsasa 31o
3HauYeHue, Bbl MEHAETE LLIAHC KOMMYyTaTopa BbiUrpaTh Bbibopbl Root Bridge -
KOPHEBOr0 YCTPOMCTBA. YMEHbLUEHWNE BE/INYNHbI YBENNUMBAET LUAHC.

Mo ymonyaHuio - 32768. inana3oH 3Ha4veHui: ot 0 ao 61440 c warom 4096.

Bpems (B cekyHAax), KOTOpoe NOPTbl KOMMYTATOPa NPOBOAAT B pexkumax Listening
n Learning.

Mo ymonyaHuio - 15 cekyHa. inana3oH 3HayeHui: ot 4 go 30.

2*(Forward Delay - 1) >= Max Age

NHTepBan (B cekyHaax) mexay nepeaadamu BPDU KommyTaTopom.

Mo ymonyaHuio - 2 cekyHAabl. [lnana3oH 3HayeHui: ot 1 go 10.

Max Age >= 2*(Hello Time + 1)

Bpems (B ceKyHO,ax), KOTOPOe KOMMYTATOP XKAET Nepes HayaaomM PpeKoHPUrypaumm

cetu. Ecam oH He nony4vaeT BPDU B Te4eHWe 3TOro BpemeHu, OH NbiTaeTcA HavyaTb
pekoHdUrypaLmio.

Mo ymonyaHutio - 8 cekyHA. [lManasoH 3Ha4YeHui: ot 6 go 40.
Max Age >= 2*(Hello Time + 1)
2*(Forward Delay - 1) >= Max Age

NoeHTdMKaTop TeKYLLErO KOPHS.
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BridgelD
RootPort
RootCost

Ports

this device - naHHOe ycTpPOICTBO - KOPHEBOE.
NaoeHTudMKaTop AaHHOrO YCTPOMCTBA

MopT BeAyLN K KOPHEBOMY YCTPOMCTBY
CToMmocTb NyTN A0 KOPHEBOTO YCTPOMCTBA

BktouyeHne/oTkAoueHne npotokona RSTP Ha Ethernet-untepdeicax

3.2.4.7 NyHKT /System/global

[aHHbIM

NYHKT NO3BOJ1IA€T NPOCMOTPETb CUCTEMHbIe napameTpbl My/bTUN/1IEKCOPa-

KOMMYTATOpPa, 334aTb WU U3MEHUTb eMy UMSA U MECTOMNOJIONKEHWNE A/1A YNPOLWEHUS ero UAeHTUOUKaL MM,
BbIMNOJIHUTL Nepe3arpyskKy.

/System/global LPOS

| Uptime
| Contact

| Name

| Location

| Description

| Hardware version
| Modification

| Ssystem ID

| oldSystem ID

| software version
| Licensevalid

| Sslave

| 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>

L0OG: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

Bpems, npolueaLwee nocne NocaeLHero BKAYEHMA YCTPOCTBA.
YcTaHaB/IMBaET KOHTAKTHbIE AaHHbIE.

YcTaHaBMBaeT MMA YCTPOWCTBA.

YcTaHaB/IMBaEeT MEeCTOMOJ/IOKEHWE YCTPOMCTBA.

OnucaHue ycTpoicTaa.

AnnapaTtHas BepCus YCTPOMICTBa.

TeKkywan moandmKaLma ycTPOICTBa.

CuctemHbI naeHTUdUKaTop.

CTapblit cucTeMHbI MaeHTUdUKaTop.
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Software version Bepcua nporpammHoro obecneyeHms.

JencTBuTenbHOCTb INLEH3UMN.
Yes — nnueH3una genctsmTenbHa.

No — nnueHsuna HegencTBUTENbHA.

. . BHUMAHME!!!

LicenseValid
Ona nonHoii paboTOCNOCO6HOCTM YCTPOMCTBA ITOT MapameTp [A0JIKeH
NPUHMMaATb 3Ha4YeHue - Yes. Ecnm yctaHOBUAOCb 3HaYeHne No, 3TO 03HAYAET, UTO
JMLEH3UA Ha MCNONb30BaHWE YCTPOMCTBA 3aKOHUYMNAACb U ee Heobxoaumo
npuobpectu. Mo OKOHYAHUIO NNLEH3UU YCTPOUCTBO PaboTaeT HEKOPPEKTHO, a
MMEeHHO, NpeKpaLlaeT nepesaBatb NoToku E1.

Slave Cnu1coK annapaTHbIX BEPCUN MCNOb3yeMbIX slave-moaynen
3anyctuTb npouecc obHoBneHus, ecau B Kartanore /mnt/flash kKommyTaTopa
mmeetca Gpana c NPOLUNBKON.
NotReady - baina ana obHoBneHna 8 /mnt/flash Het.
Ready - ectb dpaitn ana obHoBneHua 8 /mnt/flash.

Update ,
Updating nn - wnpet npouecc O6GHOBMEHUS C WHAMKATOPOM Mporpecca B
NpoLEeHTax.
Complete - ob6bHOBNEHMe 3aBeplleHO, HEeobXOAMMO MNeperpysuTb YCTPOMCTBO
KomaHaoM reset. MNocne nepesarpysku yCTPOMCTBA, OHO OyAeT 3arpyeHo C HOBbIM
NnporpaMmHbIm obecneyeHnem.

Vendor Mpown3BoauTenb yCTPONCTBA.

3.2.4.8 NMyHKT /System/SNMP/auth

B A4aHHOM NyHKTe MeHto Bbl moXKeTe yCTaHOBMTb MMEHa snmp community.

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

| ReadCommunity public

| WriteCommunity public

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

ReadCommunity Vcnonb3yeTca Ana ayTeHTUGUKALUKM NPU YTeHUU (No ymondaHuio “public”);

WriteCommunity Vicnonb3yeTca ana ayTeHTMbMKauumn npy 3anuck (no ymondanuio “public”);

3.2.4.9 NMyHKT /System/SNMP/traps

B A4aHHOM NMYyHKTE MEHI0, MOXHO U3MEHATb HAaCTPOMKM OTNpaBKKu yBegomaeHuit (SNMP-trap'os)
C ycTpoiicTBa(areHTa) — MeHeOKepy.

/System/SNMP/traps LPOS Advanced ESC+h - Help
[>..
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| Serverip 0.0.0.0
Communit ublic
y p
| Version v2c

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

ServerlP Agpec cepBepa, Ha KOTOpPbI OTNPABAATb COOBLLEHMA.
Community 06wwas cTpoKa (Napo/ib) B COO6LLEHUN.

Bepcua coobuienus (v1/v2c/3).
Version
Mo ymonyaHuto: v2c

3.2.4.10 NyHkT /System/SNMP/users/nonb3osatennb

B A@aHHOM NYyHKTE MEHI0 Bbl MOXKETe HacTPOUTb MapaMeTpbl NMo/1b30BaTed snmp.

/System/SNMP/users/@ LPOS Advanced ESC+h - Help
[>.

| UserName

| Enabled No

| WRights

| AuthKey F ok oKk Kk ok

| PrivKey * ok ok K 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 Nms nonb3osatens (Makcumym 31 cumeon).

BK/loYeHUA/oTKNOYEHME NONb30BaTENS.
Enabled No - BbIKNtOYEH (MO YMONYaHUIO).

Yes - BKNtOYEH.

MNpaBa Ha 3anuchb.
E1 - napameTpsbl E1;

Net - napameTpsbl Ethernet;

WRights
Mux - napameTpbl MybTUNAEKCOPA-KOMMYTATOPA;
OS - napameTpbl ONepaLMoHHOM CUCTEMBI;
Mo ymon4YaHUIO HWU OAHO U3 3HAYEHUI He YCTAaHOB/IEHO.
AuthKey Maponb ana ayteHTMOUKauum nonb3osatena. MMHMmMmym 8 3HakoB. [poTokon

ayTeHTuduKaumm - MD5
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PrivKey Kntou wndposaHua. MuHumym 8 3HakoB. NpoToKkon KoHduaeHUnanbHoct — DES

YpoBeHb 6e3onacHOCTH.

noAuthNoPriv - naponun nepenaroTcs B OTKPbITOM BUAE, KOHOUAEHUNANBHOCTb AaHHbIX
MinSecLevel ©OTCYTCTBYET (N0 ymonyaHuio);

authNoPriv - ayteHTUdMKaunA 6e3 KoHPMAEHLUMAIbHOCTY;

authPriv - ayteHTMdMKALMA U WNdPOBAHNE, MAKCMMA/IbHBIN YPOBEHb 3aLUMLLEHHOCTH.
Secret 3awmndpoBaHHaA Nocne0BaTENbHOCTb KOYEN.

3.2.4.11 NyHKT /System/SNMP/v1

B AaHHOM NYHKTE MEHIO Bbl morKeTe BKI]I-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>

L0OG:03.08.16 15:54:43.524 : [SID=12] Control session started by admin from 192

BkntoyeHne/BbikAoYeHE snmp V1.
Enabled Yes - BKntoyeH (No ymonyaHuio).

NoO - BbIK/IIOYEH.

3.2.4.12 NyHKT /System/SNMP/v2c
B AaHHOM NyHKTE MeH0 Bbl MOXeTe BK/IOUYNTb/OTKAKOUUTL NPOTOKOA Snmp 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

Bk/toueHne/Bbikao4eHMe snmp V2C.

Enabled Yes - BkntoueH,

No — BbIK/IIOYEH (MO YMOAYaHWIO).

3.2.4.13 NyHKT /System/SNMP/v3

B AaHHOM NYHKTE MEHIO Bbl morkeTe BKﬂI-O‘-IMTb/OTKI'IIOLIVITb NPOTOKO/ sNnMp v3.

/System/SNMP/v3 LPOS Advanced ESC+h - Help
[>..

| Enabled No

| EngineID ©V0OA7AE0000000000000000

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

BKatoueHne/BbIKAOYEHNE Snmp V3.
Enabled Yes - BKAtOYEH,

No — BbiK/tOYEH (N0 YMOIYaHMIO).

EnginedID YHWKanbHbIN NAEHTUPUKATOP YCTPOMCTBA.

3.2.4.14 NyHKT /System/SNMP/stat

MMYHKT MEHI0 AN1A OTParKeHMA CTaTUCTUKM paboTbl npoTokosa SNMP (cuetunkm us RFC 3414, 3418).

/System/SNMP/stat LPOS Advanced ESC+h - Help
[>.. | InGetResponses 0
| InPkts 4672 | InTraps 0
| InBadVersions 0 | OutGetResponses 4672
| InBadCommNames 0 | OutTraps 0
| InBadCommUses 0 | UnsuppSeclLevels 0
| InASNParseErrs 0 | NotInTimeWindows @
| silentDrops 0 | UnknownUserNames @
| ProxyDrops 0 | UnknownEngineIDs @
| OutPkts 4672 | WrongDigests 0
| InTooBigs 0 | DecryptionErrors @
| InNoSuchNames 0

| InBadvalues 0

| InReadOnlys 0

| InGenErrs 0

| InTotalRegVars 4343

| InTotalSetVars 0

| InGetRequests 4672

| InGetNexts 0

| InSetRequests 0

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

InPkts KoanyecTBo NPUHATBLIX NAKETOB
InBadVersions KonnyecTBo NpuHATLIX NAKETOB C HEMNOAAEPKMBAEMOM Bepcuei
InBadCommNames KonnuecTBo NpMHATLIX NaKeToB C HeBepPHOM 0bLiel cTpokoit (gns vl, v2c)
KonnyectBo NPMHATLIX MAaKETOB C 3aMNPOCOM Ha AaHHble, He pa3peLleHHbIX AN
InBadCommUses o P o P o » HE Pasp .
YKa3aHHOM 06LLeN CTPOKM
Konunuyecteo ASN.1 nnu BER owmnboK npu AekoanmpoBaHUm NOyYeHHbIX
InASNParseErrs N b AeKoAMp ¥
coobueHni
Konnuectso oTHpOLLEHHbIX MAKETOB C OTBETAMM Ha 3aMpoCbl N0 NPUYNHE
SilentDrops NpeBbILLEeHNS MaKCMMaIbHOTO Pa3Mepa NoyYMBLLIEroCcA OTBETA C MYCTbIMMU
CBA3aHHbIMUW NepemMeHHbIMM
ProxyDrops Konunuectso oTBPOLLEHHbIX NAaKeTOB C OTBETaMM MO NPUYMHE Talim-ayTa Npu
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nepegaye coobLEHMNN NPOKCU-areHTy
OutPkts KonnyectBo nepesaHHbIX MAKeToOB

KonnuecTBo NPMHATLIX NaKeTOB CO 3Ha4YeHMem "tooBig" (chnwkom 6onblioit) B

InTooBigs
none error-status

InNoSuchNames KonnyectBo NpUHATLIX NAKETOB co 3HayeHMeMm "noSuchName" (HeT Takoro
MMEeHM) B nose error-status

inBadValues KonnyecTBo NpuHATLIX NAKeToB co 3HayeHMem "badValue" (nnoxoe 3HayeHue) B
nosne error-status

InReadOnlvs KonnyectBo NpuHATLIX NAKETOB CO 3HayeHneM "readOnly" (TonbKo gns YTeHUn) B

4 nose error-status
InGenErrs KonnyecTBo NpuHATLIX NAKeTOB CO 3HayeHMeMm "genErr" B none error-status
InTotalReaVars KonunyecTBo ycnewHo 3anpolueHHbix MIB-06beKToB B pe3y/ibTaTte 3anpocoB Get-
9 Request n Get-Next

InTotalSetVars KonunyecTBo ycnewHo n3meHeHHbIX 3HavyeHut MIB-o6beKkToB B pesynbTtaTe
3anpocos Set-Request

InGetRequests KonunuyecTtBo npuHATLIX M 06paboTaHHbIX 3anpocos Get-Request (3anpocos ana
NoJly4YeHMA 3HAYEHMA NEPEMEHHOM NN CNUCKA NepemMeHHbIX)

InGetNexts KonunuyecTtBo npuHATLIX M 06paboTaHHbIX 3anpocos Get-Next (3anpocos ana
06HapyXeHUs A0CTYMNHbIX NepPeMEHHbIX U UX 3HAYEHWI)

InSetRequests KonunyecTtBo NpuHATLIX M 06paboTaHHbIX 3anpocos Set-Request (3anpockl Ha

9 N3MEeHeHWEe NepemMeHHON UK CMIUCKA NEPEMEHHDIX)

InGetResponses KonnuecTtBo oTnpasneHHbIx oTBeToB Get-Response (oTBeTbl ansa GetRequest,
SetRequest, GetNextRequest, GetBulkRequest n InformRequest)

InTraps KonnuectBo NpuHATLIX M 06paboTaHHbIX yBeAOMAEHMUM Trap (aCMHXPOHHOE
yBeOOM/IEHUE OT areHTa - MeHegKepy)

OutGetResponses KonuuyecTBo oTnpasneHHbIX OTBETOB

OutTraps KonunyecTtBo oTnpaBaeHHbIX Trap-yBeaoMAEeHWU M

UnsuppSecLevels KonunuyecTBo oTOpOLLIEHHbIX 3aMPOCOB MO NPUYMHE HENOAAEPKMBAEMOTO YPOBHA

PP 6esonacHoCcTH

NotInTimeWindows KonnyectBo oT6pOLLIEHHbIX 3aNPOCOB NO NPUYMHE BbiXOAa 3a Npeaenbl
BPEMEHHOro OKHa

UnknownUserNames KonunyectBo oTOpOLLIEHHbIX 3aMNPOCOB NO NPUYMHE HEM3BECTHOIO UMEHM

nonb3osaTens
UnknownEnginelDs KonunyectBo oT6pOLLIEHHbIX 3aNPOCOB NO NPUYMHE HensBecTHoro EnginelD

WrongDigests Konmuectso oT6poLLEHHbIX 3aMPOCOB MO NPUYNHE OTCYTCTBUA OXUAAEMbIX
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YMCNOBbLIX 3HAYEHNI

Konnyectso oTBPOLLEHHbIX 3aMPOCOB MO MPUYNHE HEBO3MOMKHOCTM

DecryptionErrors
yp pacwnppoBKM

3.2.4.15 MyHKT /System/syslog

B AaHHOM NMyHKTe MeHI0 Bbl MOXKeTe HacTpPoUTb 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>

L0OG:03.08.16 15:54:43.524 : [SID=12] Control session started by admin from 192

BkntoueHne/BbIk04eHME NPOTOoKoa syslog.
Enabled Yes - BKAlOYEH,

No — BbiK/lOUYEH (N0 YMONYaHMIo).

IP-agpec syslog-cepsepa.
ServerlP
0.0.0.0 - He 3agaH (Mo ymon4aHuio).

Tun 3anpoca. MoKeT NpuHUMAaTb 3HadeHus: kernel (no ymonyaHuto), user, mail,

Aty local0, locall, local2, local3, local4, local5, local6, local7.

3.2.4.16 NyHKT /System/telnet

B faHHOM NyHKTe MeHto Bbl MoXKeTe HacTpouTb NapameTpbl NpoTokona 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>

L0G:93.08.16 15:54:43.524 : [SID=12] Control session started by admin from 192

Bk/toueHune/BbiKAOYEHME NpoToKoNa telnet.
Enabled Yes - BKAoYeH (N0 ymo4aHuio),
No - BbIKNIOYEH.

Bpemsa oxknaaHua B M1HYyTax. ITO Bpems, Yepes KoTopoe byaeT nponsseaeH

Timeout "
pa3pbliB coeAMHEHMA N0 NpoToKoy telnet npu 6e3nencTBuUM Nosb3oBaTen .

000 «HCK KommyHuKkaumm Cnbupmu», 2018 r. www.nsc-com.com 111



http://www.nsc-com.com/

Sprinter TX P326.30.11-006-62880827-2016

o ymonyaHuio - 15 muHym.

MakcmmanbHoe Konnyectso telnet-cecui.
MaxSessions MoKeT NnpMHMMaTb 3HaveHnsa ot 1 oo 5.

Mo ymonyaHuio - 3.
ActiveSessions lMoKa3biBaeT KOAMYECTBO YCTAaHOBNEHHbIX telnet-ceccuii.

060/104Ka yNpaBAEHNA YCTPOMCTBOM MO YMOJTHAHUIO.
DefaultShell Menu - meHto (No YMO4aHMIo),

Consol - KomaHAHbIN PEXUM.

3.2.4.17 NyHKT /System/time

B paHHOM nyHKTe MeHK Bbl MoOXKeTe HacTpouTb [JaTy, BpemMA WAUM Ke napameTpbl
cnHxpoHmsaumm ¢ NTP cepsepom.

NTP Ha Sprinter TX paboTaeT B pexxnume Symmetric Active, NTP Version 3.
/System/time LPOS Advanced ESC+h - Help
| ..
| Time 17:10:06.872
| >Date 03.08.16
| TimeZone 7
| serverName pool.ntp.org
| SsyncPeriod 1
| AutoSync Disabled
| ForceSync sync time with NTP Server
| NextSync 24.7.2016
Filter: <Press any letter key to start filtering items>
Configuration saved to: /mnt/flash/system.cfg

YcTaHaB/IMBaeT BpeMA Ha MY/IbTUNJIEKCOpPe-KOMMYyTaTope.

Time ®opmat BBoga HH:MM:SS, roe HH —yacbl, MM — muHyTbI, SS — cekyHapl, BCe

yuncaa AByx3HadHble. Yacbl ykasbiBatoTcA B AnanasoHe ot 0 go 24. YkasaHue

CeKyHZA He 06s3aTesbHo.

YcTaHaBAMBaET AaTy Ha My/IbTUN/IEKCOPE-KOMMYyTaTope.

Date dopmart BBoga DD.MM.YY B Kauectse napamerpa, rae DD — aeHb, MM — mecau, YY

—rog, sCe Yncna gByxsHa4dHble.

TimeZone YcTaHaBMBaET YacoBOM MOSIC HA MY/IbTUIM/IEKCOPE-KOMMYTATOpPE.

Nmsa unwm IP agpec cepsepa, ¢ KOTOPbIM ByAET NPOUCXOANTL aBTOMATUYECKasn

CUHXPOHM3aUuA.

ServerName lMpuv 3agaHMK NMeEHM cepBepa, HeobxoamMmo yKasaTb DNS cepBep B HacTpoMKax

YCTPOMCTBA.

AocTtynHo ¢ Bepcum MNO: LPOS 1.0.9.4SR38.
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Meproa CUHXPOHM3ALMN B AHAX.

SyncPeriod
Mo ymonyaHuio - 7 OHell.
Bk/toueHne/BblKAOYEHME aBTOMATUYECKAA CUHXPOHU3aLMA.
AutoSync Enabled - BbikntoYeH (Mo ymonyaHuio),
Disabled - Bbiknto4eH.
ForceSvnc CUHXPOHU3aLUMs BpeMeHu ceityac. AN CUHXPOHM3aUUKM HeO6X0AMMO HaxXKaTb
y «Enter» pns oTKPbITUA NapameTpa, 3aTeEM €elLLe Pas - 419 CUHXPOHU3aLUN.
NextSync Bpemsa cneagytoleit CUHXPOHU3aLUK

3.2.4.18 NyHKT /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 BXOAALME Ppermbl, U OTNPABAATLCA B

Srcingress
9 Dstlngress nopr.
MopThbl, C KOTO 6 OMNUPOBAaTbLCS BCE UCXO e dpeimbl, U OTNpaB C
SrcEgress pTbl, C KOTOPbIX By AyT KONMPOBATLHCA ncxoasaume dperimol, U OTAPABAATHCA
B DstEgress nopr.
Dstingress MopT, B KOTOPLIN BYAYT KONMPOBATLCA BXoAALWMeE dpermbl U3 Srcingress NOpToB..
DstEgress MopT, B KOTOPLIN BYAYT KONMPOBATbCA BXoAALWwMe ppenmbl 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 Tekyuwee coctoaHne HTTP cepsepa.

Enabled BKAtoYeHMe M OTKOYEeHMe cepBepa
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Yes — BK/tOYEH (MO YMONYaHMIO).

No - BbIKNOYEH
Port TCP nopt ana HTTP cepsepa.

O6wmin kntou (Shared Key), ana nposepKkn NOANMHHOCTU coeanHeHnit NMS.
NMSKey
DoctynHo c Bepcum MNO: LPOS 1.0.9.4SR38.
3.2.4.20 NyHKT /System/AUX

B [aHHOM TNyHKTE MEHI0, HacTpauBaloTca napameTpbl nopta AUX, ans  ynpasneHus
NOAKMIOYEHHBIMU K HEeMy YCTPOWCTBamMM. ITOT MYHKT MPWUCYTCTBYET HE Ha BCEX annapaTHbIX Bepcusx
MY/IbTUMNEKCOPOB-KOMMYTAaTOPOB.

HasHauyeHue BbiBOAOB pa3bema DB-9 unrepdeiica RS-232

AUX PORT TxD 2
RS-232
RxD 3

PucyHok 3.2 Sy >
/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 nogkntoveHuA.
BaudRate ButoBaa ckopocTb paboTbl NopTa.

KoHTponb YyeTHOCTU.

None - HET KOHTPO/IA (MO YMONYaHMIO);

Parity

Odd — BKNtOYEHME KOHTPOIA Ha HEYETHOCTb;

Even - BKNtOYEHME KOHTPOJIA Ha YETHOCTb;

BkatoueHne/oTKAOUEeHWE 3anucK B $hai KypHana npu NOAKAIOYEHUN.
Log Disabled - oTknto4eHO (N0 YMONYaHUIO);

Enabled - BkntoueHo.

3.2.4.21 NyHKT /System/SSH
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B flaHHOM NyHKTE MeH0 Bbl MOXeTe HacTpoWTb NapameTpbl NpoToKkona SSHv2.

JoctynHo ¢ sepcuun MO: LPOS 1.0.9.4SR36.

/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.

BkntoueHne/BbIkOYEeHe NPoToKoia SSH.
Enabled Yes - BKAoYeH (No ymonyaHuio),

No - BbIKNOYEH.

Bpemsa oXKnpgaHus B MMHyTax. TO BPeMS, Yepes KoTopoe byaeT nponsseaeH
Timeout pa3pbliB cOeAMHEHMA MO NPOTOKONY SSH npu 6e34e1UCcTBUN NONb30BaTENS.

Mo ymon4yaHuto - 15 muHym.

MakcmanbHoe KonnyecTso telnet-cecui.
MaxSessions MoKeT NnpuHMMaTb 3HaYeHna ot 1 go 5.

Mo ymonyanuio - 3.
ActiveSessions MoKa3blBaeT KOAMYECTBO YCTaHOBAEHHbIX telnet-ceccuin.

Homep TCP-nopTa noaKAto4EeHUA.
TCPPort
Mo ymonyanutio - 22.

3.2.4.22 NyHKT /System/HTTPS

HacTpoiku ynpasneHus Beb-cepsepom yepes 6esonacHoe coeanHeHue.

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

| status Working

| Enabled Yes

| Port 443

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

LOG:03.08.16 17:10:06.869 : [SID=12] Configuration saved by user admin

Status Tekywee coctoAaHmne HTTP cepsepa.

BK/lOYEHME N OTKNIOUYEHME CepBEpa
Enabled
Yes — BkAtoYEH (MO YMONYaHMIO).
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No - BblKto4YeH

TCP nopt ana HTTP cepsepa.
Port
3HauyeHue No ymonyaHuio - 443.
O6wmin kntou (Shared Key), ana nposepKkn NOANMHHOCTU coeanHeHnit NMS.

AocTtynHo ¢ Bepcum NO: LPOS 1.0.9.4SR39.

NMSKey

3.2.5 TMyHKT/IP

[aHHbIV NYHKT MEHIO NO3BOJIAET HAaCTPOUTb NpoTokon IGMP, HacTpouTs IP-agpec, MacKy U1 W3
Mo YMOYaHUIO, CMUCOK AOBEPEHHDBIX 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 NMyHKT /IP/IGMP/config

B AaHHOM NYHKTE MEHI0 Bbl MOXKETE HacTpPoUTb paboTy npoTtokona IGMP.

/IP/IGMP/config LPOS Advanced ESC+h - Help
[>.. | MemberTime 255
| Mode Disabled

| Ports

| FastLeave

| Priority VIi4

| DebugLevel 0

| --MVR--

| MVRVlan 0

| MVRUpstream

| MVRDownstream

| --Querier--

| startupQI 30

| startupQcC 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
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Mode

Ports

FastLeave

Priority

DebuglLevel

MVRVian

MVRDownstream

MVRUpstream

StartupQl

Pexum paboTbl MpoToKoAa.
Disabled - 3anpeuwiaet IGMP snooping (no ymonuyaHuio);

Snooping - paspeluaet IGMP snooping. B atom pexxkume IGMP-3anpocbl byayt
yXoguTb B nosb3osBatensckom VLAN'e

MVR - pexxnm, npu KOTOPOM MOXKHO ycTaHasimeaTb VLAN ID 802.1p ana nOTOKOB
multicast. B atom pexume B IGMP-3anpocax VLAN 6yaeT noagmeHATbCA Ha
MVRVlan.

CnuncoK NopToB, Ha KOTOPbIX BKAOYEH NpoToKkon IGMP.
Cnuck NopToB, A/1A KOTOPbIX HYXKHO MCMOAb30BaTb fast leave pexxum.

MpuoputeT, c KoTopbim MAC agpeca byayT fo6aBneHbl B TabanLy KOMMYTaLUN.

Moa npuoputeT Bblaenaetcs 3-x 6utoBoe none PCP (Priority code point) B
3aronoske IEEE 802.1q.

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 MPUOPUTET).

Mo ymonyanuto: Vi4.

YpoBeHb KoMyecTBa BbiBoga debug-coobuieHunin B syslog.

MoKeT npMHUMaTb 3HayeHusa oT 0 go 5. Yem Bosblue ypoBeHb, TeM 60osibLue
debug-coobuieHunin BbiBOAMTCA.

Mo ymonyaHuto 0.

YcraHasnmsaet VLAN ID 802.1q gns notokoB multicast (MVR pexkunm), meTKa
3a4aeTcA KaKk aecatmyHoe Yyucao ot 0 go 4095.

0 — OTCYTCTBUE METKMU.

Mo ymonyaHuto 0.

CnuncokK Nonb3oBaTeIbCKUX NOPTOB, KOTOPbIE A0/ KHbl OTAABATb MY/IbTUKACT-
BellaHne KOHeYHOMY NMOZ1Ib30BaTE/IO,;

Cnu1CcoK NopTOB, MPMHUMAIOLWMX MYbTUKACT-BELLaHME OT cepBepa (MCTOYHUKK);

NHTepBan, Yepes KOTOpbIN ByaeT oTnpaBaeH NepBbli igmp 3anpoc. Mo ymon4aHuio
3TOT MHTEPBAJ KOPOYE, YeM UHTEPBA MEKAY OTMNPABKOM igmp 3anpocos, 4To
No3BOAAET YCTAHOBUTb COCTOAHME FPYMMbl KAaK MOXHO bbicTpee.

[durana3oH npuHMMaembIx 3HaueHui ot 1 go 255 cekyHa,
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Mo ymonyaHuto 3HavyeHne 30 cekyHA,.
KonmyectBo igmp 3anpocoB oTrnpaBAeHHbIX Npu 3anycke. OTNPaBAAIOTCA OHU
yepes UHTepBan 3anycka (StartupQl).
StartupQC o
Anana3oH npuHumaembix 3Ha4yeHun ot 1 o 10 3anpocos.
Mo ymonyaHuto 2 3anpoca.
KonnyectBo NOBTOPHOM OTNPABKM NAKETOB, B C/Iy4ae UX NOTEPU B CETHU.
Robustness [dunana3oH 3HayeHu ot 1 go 7 pas.
Mo ymonyaHuto 2 pasa.
KonnyecTBo ceKkyHA, KOTOPOE TeKylLee YCTPOMCTBO A0/KHO X AATb Nocae Toro, Kak
npeablayLwunin onpalmeatowmii (querier) npekpaTna onpaLwnBaTh, Npexae Yem
. CTaTb ONpPaLINBAOLWMM.
QTimeout P W
[nanasoH 3HavyeHun oT 1 go 255 cekyHA.
Mo ymonyaHuto 255 cekyHa.
Bpems oTKAMKA Ha igmp 3anpoc. 3HaYeHNe JOMKHO ObiTb MEHbLUE, YeM UHTEPBA
MeXxay 3anpocamu.
QRespTime o
P AnanasoH 3HayeHun oT 1 oo 25 cekyHA.
Mo ymonyaHutio 10 cekyHA.
YacToTa oTnpasKky igmp 3anpocos. Yem 6o/iblue 3HaUYeHME, TEM peXke byayT
OTNPaBAATLCA 3aMNPOChI.
Qinterval o
JAnanasoH 3HayeHun oT 1 ao 255 cekyHA,.
Mo ymonyaHuto 125 cekyHA.
NHTepBan, Yepes KOTOPbIM OTNPABAATb OTBET HA igMpP 3anpoc Noc/ie NoayYeHus
XOCTOM COO06LLEHNSA BbIXOAA OT NOC/eAHEro akTMBHOMO XOCTa Ha ceTu. Ecam
HMKaKMX COOBLLEHNI He NOSIYYEHO B TEYEHME MHTEPBANa, TO rpynna yaanserca. Bol
LastQRI MOKeTe NCMNOo/1Ib30BaTb AAaHHOE 3HAYEHME, YTO HACTPOUTDb, KaK bbICTpo byaeT
npeKkpaweHma nepegaya no ceTu.
[nana3oH 3HavyeHnn oT 1 oo 25 cekyHA.
Mo ymonyaHuio 1 cekyHaa.
Konnyectso igmp 3anpocos, OTNpaBaseMbIX C UHTEPBaNOM OTBETa Ha 3anpoc
nocnegHero YyneHa (LastQRI), B oTBET Ha COOBLLEHMA BbIXOAA OT MOCAEAHErO
M3BECTHOro aKTMBHOIO XOCTA B CETH.
LastQC
[vana3oH 3HayeHu ot 1 oo 5 3anpocos.
Mo ymonyaHuio 2 3anpoca.
NHTepBan BpeMeHW, KOTOPbIN AOKEH NPOUTU, MPEXAE YEM IgMpP POyTep pPeLunT,
YTO HET HX OAHOrO YNEeHa B rPynne UamM UCTOYHUKA He CYLLLeCTBYET B CeTu.
MemberTime

[dunana3oH 3HayeHn oT 1 go 255 cekyHA.

Mo ymonyaHuto 255 cekyHa.
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3.2.5.2 NyHKT /IP/IGMP/VLAN

HacTtpoikn IGMP-TpadumKa B pasHbix VLAN-ax.
Cnucok VLAN-0B B 3TOM MEHIO 3ano/fiHAeTCs aBTOMaTU4YecKu, npu obHapy»KeHun 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

HacTpoliku maplipyTM3aTopa, KOTOpbI OTBEeYaeT 3a OTNpaBKy multicast TpadumKa 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

BkntoyeHne/oTktoueHne otnpasku IGMP General Query.
Querier Disabled — BkntoyeH (Mo ymonyaHuio)

Enabled — BbikntoueH

Elected BbibpaHHbIl IGMP Querier.

ElectedPort MopT, Ha KOTOpoM BbibpaH Querier

ElectedTTL OcTaToTK BpeMeHU Xun3Hu Ao nepesbibopos Querier'a
QuerierVersion Bepcua BbibpaHHOro Querier'a

3.2.5.3 NMyHKT /IP/current-config

[aHHbIA NYHKT No3BOAAET HacTpouTb IP agpec, macky, Wat3 no ymondanuto, metky VLAN ID u
ee npuopuTeT, a TaKXe napameTpbl CNUCKa AO0BEpPeHHbIX Y3/10B «Ha feTy». 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
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| DefaultVlanPri
| PhysicalAddr

| secondaryMAC

| TrustAll

| TrustLocal

| TrustUnkvlan

| DNs1

P326.30.11-006-62880827-2016

0
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

YcraHaBauBaet IP agpec ycTpoiicTtsa.
YcTaHaB/AMBaeT MacKy noaceTu.
YctaHasamsaerT IP agpec wato3a.

Metka VLAN ID 802.1p ana ynpaBneHua, 3a4a€Tca Kak gecatnyHoe yncno ot 0 go
4095. 0 - oTcyTCTBME METKMW. 3Ha4YeHme no ymondanmio: 0.

but npnoputeta VLAN ID 802.1p Ana ynpasaeHma, NPUOPUTET 3a43ETCA KaK
pecatnyHoe yncno ot 0 oa 7. 3HadyeHMe no ymondanuto: 0.

MAC-agpec ycTpoincTBa.

Btopoit MAC-agpec ycTponcTtea. MOXKHO MCMOAb30BaTh A1 OpraHU3aLmm
pe3epBUpPoBaHUA C N36bITOYHOCTbIO (1+1)

AoctynHo c Bepcum MNO: LPOS 1.0.9.4SR39.

BK/toueHne/oTKI0YEeHNE CMCKa A0BEPEHHbIX Y3/10B, KOTOPbIA MOXHO 3a4aTb B
nyHkre ip/hosts.

Yes - poBepaTb Bcem. MNpy 3TOM 3HaYEHUU JOCTYN MMEIOT BCE HE 3aBUCUMO OT CMMCKa
O0BEPEHHbIX Y3/10B (N0 YMONYaHMIO).

No - pa3zpeltaeTt AOCTyN K YCTPOMCTBY TOJIbKO Y3/1aM HaXOAALLMMCA B CIIUCKE
[O0BEPEHHbIX Y3/10B. TaK»Ke Npwn 3TOM 3Ha4YeHMM yunTbiBaeTcs napameTp Trustlocal.

BDoctynHo c Bepcun NO: LPOS 1.0.9.4SR3.

BKatoYeHne/oTKAOUYEHNE AOBEPEHHDIX Y3/10B U3 JIOKA/IbHOM CETU.

YuuTbiBaetca, Korga napametp TrustAll umeet 3HayeHue No.

Yes - poBepeHHbIMW BYAYT NOKabHbIE Y3/1bl U U3 ciMcKa hosts (Mo ymonyaHuio).

No - foBepeHHbIMKU ByayT TONBbKO Y3/bl U3 CIMCKA hosts.

BDoctynHo ¢ Bepcum NO: LPOS 1.0.9.4SR3.

BkatoueHne/oTkntoueHne 06paboTku ppeiimos B Tex VLAN'ax, KoTopble He 3aAaHbl B
Tabauue VLAN.

Yes - nosepeHHbIMK 6yAyT y3abl M3 HenssecTHoro VLAN (no ymonuyaHuio).

No - poBepeHHbIMK ByayT TONBKO Y3/bl U3 U3BecTHbIX VLAN
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DoctynHo c Bepcum MNO: LPOS 1.0.9.4SR21.

Mpeanoyntaembii DNS-cepsep
DNS1
DoctynHo ¢ Bepcum MNMO: LPOS 1.0.9.4SR36.

3.2.5.4 NMyHKT /IP/hosts

B gaHHOM nyHKTe Bbl morKeTe pefaKTMpoOBaTb CMNMUCOK AOBepeHHblXx y310B. C 3TUMX y3/10B
paspelweH A0CTyn K yctpouctsy. [Jna BKAOHYeHUA/OTKAOYEHUA HEeObXOAMMO HacTpamBaTb NapameTpbl
TrustAll n TrustLocal, koTopble HaxogAaTca B nyHKkTax “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 o.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 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 0.0.0.9 255.255.255.255
| 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 ©0.0.0.0 255.255.255.255
| 7 o0.0.0.0 255.255.255.255 | 26 ©.0.0.0 255.255.255.255
| 8 0.0.0.0 255.255.255.255 | 27 0.0.0.90 255.255.255.255
| 9 o.0.0.0 255.255.255.255 | 28 ©0.0.0.9 255.255.255.255
| 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 ©0.0.0.9 255.255.255.255
| 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

F

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

L0G:03.08.16 17:10:06.869 : [SID=12] Configuration saved by user admin

Y106b1 ,06aBUTL HOBbLIN Y3€/ B CMUCOK, 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 MackKy noacetu.

BHUMAHMUE! MameHeHue criucka adpecos 0o8epeHHbIX Y3708 Yepe3 telnet-ceccuto moxcem npusecmu K eé
pa3psigy 6e3 803MOXHOCMU 80CCMAHOB/EHUA COEOUHEHUA C 3mMO20 Y370, ecqAu OH UCK/AKYeH U3 4ucna
008epeHHbIX.
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3.2.5.5 MyHKT /IP/stat

B paHHOM nyHKTE MeHl oTobparkaetca CTaTUCTMKA. Ona cbpoca CTaTUCTUKM UCMOMb3yiTe
coyeTaHue Knasuw “ESC+R”.

/IP/stat LPOS
[>..

recv
drop

sent

vhlerr
lenerr
fragerr
chkerr
trustfail
protoerr
send_im
defer
defer_send
defer_error
defer_no_pkt
defer_no_mem

no_route
arp_income

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
F

L0G:03.08.16 17:27:57.561 :

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

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

[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

KonunyectBo npuHATbIX IP-naketoB. TDMoP dpelimbl He y4nUTbIBAOTCA.
KonunyecTtBo oTbpoLlleHHbIX |P-nakeTos.

Konnuectso oTnpasneHHbIX IP-nakeTos.

KonunuyectBo ownbok Bepcum npoTokona IP (KonmyectBo nakeTos He IPv4).
KonnuecTtso owmnboK, cBA3AHHbIX C A/MHON |P-nakeTa.

KosimyectBo NpuHATLIX GparMeHTUPOBAHHbIX ppermoB (bparmeHTaLmsa He
noagep*KuBaeTcs).

Konunyectso IP-nakeToB ¢ HEMNPaBW/IbHOM KOHTPO/IbHOM CYMMOMN.
Konunyectso He gosepuTesibHbIX IP-nakeTos.

Ko/inyecTBo NPUHATbIX MaKeTOB C HEMOAAEPKMBAEMbIM TUMOM MPOTOKO/1a BEPXHErO
ypoBHs (He TCP, He UDP, ...).

KonunyectBo nakeToB, onpaB/ieHHbIX CPasy.
KonunyectBo nakeTos, OTNpaBaAeHHbIX B o4epeab oxkunaaHna MAC-agpeca.

KonnyecTtso nakeTos, OTNpPaB/IEHHbIX U3 o4Yepean OXKnaaHUA MAC-ap,peca.
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/IP/stored-config LPOS

defer_error
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

KonnyectBo naketos, oA Kotopbix MAC-agpec He yAanocb NoAyYmTb.

KonnuyecTBo nepenonHeHnin ouepean OXKnaaHNSa OT0XKEHHOM OTNPaBKU.

HepoctatouHO NamATU JNA XPaHEHUA.
KomuyecTBo NakeToB C HEN3BECTHbIM MAPLLPYTOM.
Konunyectso noctynuewmnx ARP-3anpocos.
Konunyectso canwkom maneHbkux ARP.
Konunyectso otnpasneHHbIx ARP-3anpocos.
Konunyectso nonyyeHHbix ARP-oTBETOB.
Konunyectso otnpasneHHbIX RARP-oTBETOB.
Konunyectso nonyyeHHbIx RARP-3anpocos.
KonnyectBo obHoBeHM Tabaunubl ARP.
Konnyectso 3anuncei B Tabnuue ARP.

KonnuecTeo owmnbok noucka sanucu s Tabanue ARP

3.2.5.6 NMyHKT /IP/stored-config

JaHHbIA NYHKT No3BoAAET HacTpouTb IP agpec, macky, W3 no ymonyanuto, metky VLAN ID n
ee NPUOpPUTET, a TaKXKe NapameTpbl CNMUCKa AOBEPEHHbIX Y3/10B, C KOTOPbIMW OHO ByaeT 3arpy»kaTbca. Jan
COXpaHeHMs UCMNoNb3yiTe coveTaHue Knasuw “ESC+S”.

NetworkAddr
NetworkMask
DefaultGateway
DefaultVlanID
DefaultVlanPri
PhysicalAddr
SecondaryMAC
TrustAll
TrustLocal
TrustUnkVlan
DNS1

Advanced

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

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

L0OG:03.08.16 17:27:57.561 :

ESC+h - Help

[SID=12] /IP/hosts/1/Mask changed to 255.255.255.2

NetworkAddr

NetworkMask

YcraHaBauBaeT IP agpec ycTpoiicTaa.

YcTaHaBnnBaet MacCKy noacetw.
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DefaultGateway YctaHaBnausaeT IP agpec wnto3a.

Metka VLAN ID 802.1p ana ynpaBneHus, 3a0a€TcA Kak gecatTnyHoe yncnao ot 0 ao

D ItVianiD
RIS 4095. 0 - otcyTcTBME METKW. 3Ha4YeHne no ymoyaHuio: 0.

but npnopwuteta VLAN ID 802.1p ana ynpaBaeHUAa, NPUOPUTET 3a4aETCA KaK

DefaultVianPri
aecatnyHoe ymcno ot 0 og 7. 3HayeHue nNo ymonyanuto: 0.

PhysicalAddr MAC-agpec ycTpoicTsa.
BTopont MAC-agpec ycTpolicTBa. MOXHO MCMO/1b30BaTh A1 OpraHM3aumnm
SecondaryMAC  P€3epBMPOBaHNA C n36bIToYHOCTbIO (1+1)
AoctynHo c Bepcum NO: LPOS 1.0.9.4SR39.
BKAtoyeHne/oTKA0UYEHNE CMMCKA AOBEPEHHDIX Y3/10B, KOTOPbIA MOXHO 334aTb B
nyHkre /IP/hosts.

Yes - nosepAatb BceM. Mpy 3TOM 3HaYEHUM JOCTYN MMEIOT BCE He 3aBUCMMO OT CMINCKa
TrustAll [L0BEPEHHbIX Y3/108 (N0 YMONYaHMIO).

No - paspeluaeT 4OCTyn K YCTPOWCTBY TONIbKO Y3/1amM HaxoAAWMMCSA B CNIUCKE
[OBEPEHHbIX Y3/10B. TaKKe NpM 3TOM 3HaYeHUN yunTbiBaeTca napameTp Trustlocal.

ADoctynHo c Bepcum NO: LPOS 1.0.9.4SR3.

BkntoueHne/oTKOUEHNE fOBEPEHHDBIX Y3/10B U3 IOKA/IbHOM CETU.
YuutbiBaetca, Koraa napametp TrustAll umeet 3HaveHne No.
TrustLocal Yes - noBepeHHbIMU By AyT NOKaNbHbIE Y3/bl M U3 cnMcKa hosts (No ymonyaHuio).
No - noBepeHHbIMU ByayT TONbKO Y3/bl U3 CNKUCKa hosts.
AoctynHo c Bepcum MNO: LPOS 1.0.9.4SR3.
BkatoyeHune/oTkaoueHne 06paboTkm dppeiimos B Tex VLAN'ax KoTopble He 3a4aHbl B
Tabauue VLAN.
TrustUnkVlan Yes - posepeHHbIMM ByayT y3bl 13 HenssecTHoro VLAN (no ymonyaHmio).
No - poBepeHHbIMM ByayT TONBbKO y3/bl U3 n3BecTHbIX VLAN

ADoctynHo c Bepcum NO: LPOS 1.0.9.4SR21.

Mpeanoyntaembii DNS-cepsep
DNS1
AoctynHo c Bepcum NO: LPOS 1.0.9.4SR36.

3.2.6 NyHKT /VLAN

Ona cospgaHna VLAN HaxmuTte coveTaHue Knasuw «ESC+C» u Beeaute VLANID unm ananasoH
VLANID uepe3s Tupe, nocne HaxkmuTe «Enter». MNocne gobasneHna Tabnmua otobpaxkaer cnucok VLAN'oB.
Mx napameTpbl onucaHbl B caeaytollem nyHkte “3.2.6.1 /VLAN/VLANID” .

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

| 1 default

| 10 Control

| 32 FOR-E1
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| 4@-45 VLAN-FILIAL-4x
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

3.2.6.1 NyHKT /VLAN/VLANID

[JaHHbIV NYHKT NO3BOASAET KOHPUIYypMUpPOBaTb BbIOpPaHHbIA VLAN.

/VLAN/10 LPOS

| 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

ESC+h - Help

VID NaeHTnomkatop VLAN ID.
Name CMmBO/IbHOE onucaHue BblibpaHHoro VLAN.

IPv4 appec ycTpouncTea.

IPAddr
0.0.0.0 - u1cnonb3oBaTb HACTPOMKM MO YMOTHAHWUIO
NetMask Macka noacetu.
Gateway LLnto3.
Pexxnm goctyna K ynpasneHuio.
NotMember - 6e3 poctyna K ynpasneHuto. VLAN He 06pabaTtbiBaeTca NpoL,eccopom.
Pexxum ana nonb3oBaTeIbCKOro Tpadpuka
Cpu
Member - paboTatoT TO/NIbKO Te NPOTOKO/Ibl, KOTOPbIE HE NO3BONAOT YNPABAATb
yctpoicteom (ICMP, TDMoP).
Management - paboTatoT Bce NPOTOKO/Ibl, OCTYNHO YNpaBAeHNE YCTPONCTBOM.
MpuoputeT nNpu TerMpoBaHuu o¢perimoB meTkoit VLAN (802.1q) B COOTBETCTBUM CO
cTaHgaptom 802.1p. Mog npuopuTeT Bblaensetca 3-x 6utosoe none PCP (Priority code
Priority point) B 3arosnioBke IEEE 802.1q.

BKO - Background (camblii HU3KWI1 NpuopuUTeT).
BE1 - Best Effort.
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PriOverride

Remove

Dependance

Auto

DHCPClient

DNS1

MACID

EE2 - Excellent Effort.

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 HU3Kuii npuopumem).

MpuHyauTenbHoe 06HOBNEHME NPUOPUTETA, CMOTPUTE CBA3AHHbIE HAcTPOMKK B “3.2.3.9
/Eth/nopm/QoS”

Disabled - BbikntoueH (No ymonyaHuio).

Enabled - BkntoueH.
Ypanutb VLAN.

Cnucok 3aBuUcMMoCTeit (onpeaenserca BCEMU HacTponKamu, Hanpumep, /IP/current-
config/DefaultVlanID, /TDMoP/nopt/config/VLANID).

Pexxum ncnonbsoaHua VLAN.

Enabled — po6aeutb VLAN Ha Bce NnopThbl.

System — no6asutb VLAN Ha BCce NOPTbI, €C/M €CTb 3aBUCUMOCTH.

Disabled — He no6aBnaTb VLAN Ha NopTbl aBTOMaTUYECKM.

ABTOMaATHYeECKasn ycTaHoBKa IP-agpeca ¢ nomoubio DHCP
Disabled - Bbiknto4eH (No ymon4aHuio).
Enabled - BknioueH.

Mpu skntoyeHHom DHCP-knneHTe B Management VLAN-e 1 Hannuum 8 DHCP cepsuce
option 42, nepepgatotca HacTpolikn NTP.

AoctynHo c Bepcun NO: LPOS 1.0.9.4SR34.

Mpepgnountaembin DNS-cepsep.

AoctynHo c Bepcum NO: LPOS 1.0.9.4SR34.

MAC-agpec gna storo VLAN.

Primary - MAC-agpec u3s IP/current-config/PhysicalAddr (no ymonyanwuio)
Secondary - MAC-aapec u3 IP/current-config/SecondaryMAC

BDoctynHo ¢ Bepcun NO: LPOS 1.0.9.4SR39.

3.2.7 NyHKT /ATU

B maHHOM nyHKTe gocTynHa Tabnuua ATU - Tabnuua, cesasbiBatowas MAC-agpeca v nopthbl
MYAbTUNAEKCOPa-KOMMYyTaTopa. AnA peaakTUpoBaHUA CNMCKA NOPTOB, UMEHU U NpUopuTeTa Heob6xoaMMo
BblbpaTb MAC-agpec u HaxaTtb «Enter». [1na co3gaHMA HOBOWM 3aMMCUM HAXKMUTE cOYeTaHWe K/aBuULL
«ESC+C» n BBegmute MAC-agpec.

/ATU LPOS
[>..

Advanced ESC+h - Help
Name Pri Ports

| 54-A5-4B-7C-19-17 CPU IC6 cpu
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| FF-FF-FF-FF-FF-FF bcast BK@ ©,1,cpu,CSFP2,CSFP2.1,CSFP3,CSFP3.1
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

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>

L0OG:03.08.16 17:31:50.351 : [SID=12] /VLAN/10/Name changed to Control

MAC MAC-aapec.

Name CumBonbHoe onucaHne MAC-agpeca.

CnMCcoK NOpPTOB, U3 KOTOPbIX MOTYT MNOCbIIAaTbCA NaKeTbl HA Terywmn MAC-aapec - ans
Ports unicast-TpaduKa.
Cnu1cok NOPTOB B KOTOPbIE MOTYT MOCbINATLCA NaKeTbl- AnA multicast-tpaduka.

Priority MpuoputeT gnAa nakeTos € yKazaHHbIM MAC-agpecom.
Source MNcToYHMK, co34aBLUMIA 3anuUCh.
Remove Ypnanutb 3anunck. Heobxoaumo Haxatb Knasuuwy “Enter” 2 pasa.

3.2.8 NyHKT /flash

B AaHHOM MyHKTE MOXHO MpocmoTpeTb ¢dainbl, pacnonoxeHHole Ha flash-namsatu: log_bkb,
log_bkp, log, system.cfg, config.sys

®aiin log - MpoToKon cobbiTnit. Co3aaeTca aBTOMATUYECKU MPU NEPBOM BK/IHOYEHUMN YCTPOMCTBA.
daitn log_bkp - Konua kypHana cobbiTui.
dain system.cfqg - daiin KoHdUrypaumMm yCTPOMCTBA.

dain config.sys - paHHbIN Qalkin co3paetcs Ha dnew-namaTn MyabTUNIEKCOPa-KOMMYTaTopa
npu CMeHe Naposiel N0 YMOAYaHMIO, NapPOIn XPaHATCA B 3awmndposaHHom Buae. Ecam yganutb
AaHHbIN dainn, To naponn cbpocATcs Ha 3aBOACKUeE.

Ons npocmoTpa coaepnMmoro Heobxoaumo BblIbpaTb HyKHbIA dalin 1M HaxaTb “Enter”. Ons
NPOKPYTKU COAEPIKMMOr0 MCNOb3YyITe CTPEKM BBEPX/BHU3. 1A BbIXOAA U3 PeXKMMa MPOCMOTPA HaXKmuUTe
" 1)

ESC”.

/flash LPOS Advanced ESC+h - Help
[>..

| log_bkb File

| config.sys File
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| log File
| 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
,ﬂ,aHHblﬁ NYHKT MEHKO COCTOUT U3 ABYX NOANMYHKTOB!

e ADC - npegoctaBfifer MHPOPMALMIO O TemnepaType YCTPOMCTBA M 3HAYeHMAX
HanpPsAKeHU B KOHTPOJIbHbIX TOYKAX YCTPOMCTBA.

e system - npeaocTaBAAeT CUCTEMHYIO MHPOpMaUUIo 06 ycTponcTBe.

/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 faHHOM NyHKTe 0TOOparkatoTca 3HaYEeHMA TEMNEPATYPbl M HaNpPAXKeHU B BUAe Tabamubl.

/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 Vv Normal
| voltage Vvacin min 237 Vv Normal
| Voltage Vvdcin 0 v Down

| Voltage Vin 12.8 v Normal

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

L0G:93.08.16 17:31:50.351 : [SID=12] /VLAN/10/Name changed to Control

TemnepaTypa CBUTYA MYNbTUMNIEKCOPA-KOMMYTaTOpa, U3MmepsAemMas B rpagycax

SwitchTemperature
P Llenbcua, KoTopaa He gosxHa npesbiwatb 110°C.
TemnepaTtypa My/ibTUMN/IEKCOPA-KOMMYyTaTopa, namepsaemas B rpagycax Llenbcus,
Temperature paTypa my. P AMyTATOP p paaycax L
KOTOpaa He A0AXKHa npesbiwaTtb 75°C.
Voltage 1.2
HanpseHne Ha pa3fnyHbIX 31eMeHTax NAaTbl, KOTOPbIE AOXKHbI ObITb PaBHbI
Voltage 1.8 P P pete A P
1.2/1.8/2.5 cooTBeTCTBEHHO.
Voltage 2.5
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Voltage Vacin

Vacin max MNepemeHHOEe HanpAXKeHWe NUTaHUA YCTPOMCTBa.

Vacin min

Vdcin MNocToAHHOE HanpAXKeHMe NMUTAaHUA YCTPOMCTBA OT BHELUHErO MCTOYHUKA.
Voltage Vin Hanps»eHne NnuTaHua ycTpolicTBa (NOCTOAHHOE).

3.2.9.2 NyHKT /Envir/ADC/napametp

/Envir/ADC/Temperature LPOS Advanced ESC+h - Help
[>.

| ID )

| 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>

L0G:03.08.16 17:31:50.351 : [SID=12] /VLAN/10/Name changed to Control

ID NaeHTUdMKaTOp NnapameTpa.
Value TeKyllee 3Ha4YeHMe napameTpa.
Type EAMHMLbI U3MepeHna napameTpa.
State TeKyLwunii cTaTyc napameTpa.

HWXHAA rpaHnLa 3HaYeHMA NapameTpa, NPy KOTOPOM NPOUCXOAMUT

WarnLow
npeaynpexaeHue.
WarnHi BepxHAA rpaHMUa 3Ha4YeHUA napameTpa, NpY KOTOPOM NPOUCXOAUT
npeaynpexaeHue.
ErrLow HW¥KHAA rpaHMLA 3HaYeHUA NapameTpa, NP KOTOPOM NPOUCXOANUT OLNBKa.
ErrHi BepxHsAA rpaHuLLa 3Ha4YeHMA NapameTpa, NPy KOTOPOM NPOUCXOANT OLLMOKa.

3.2.9.3 MyHKT /Envir/system

B f@aHHOM NyHKTe 0TObpaXkaeTcs cucTeMHas MHbopmauus ob ycTpolicTse.

/Envir/system LPOS Advanced ESC+h - Help
[>.

| Description 62X, 63X scpu

| serial 7C 19 17 00

| Uptime 11 days, 1 hours, 18 min, 45 sec

| Vversion 2.4.9 prep [boot 2.1]

| LicenseKey 8C3SIQ2F-025VF4QL-R1502KD4-B3F6T1315
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N NN N S — — — N N NN R N A N N N N  ——~,
| viD 37 00 AC 07 33 58 35 34 19 17 07 44
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

Description = OnwucaHue conpoLeccopa.

Serial CepuiiHbIA HOMep YCTPOMCTBA.
Uptime Bpems, npowealuee nocae NOCAeAHEr0O BKAOYEHUA YCTPONCTBA.
Version Bepcua MO conpoueccopa.

LicenseKey  JINLEH3MOHHbIN 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

| mMTU 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>

L0OG:03.08.16 17:31:50.351 : [SID=12] /VLAN/10/Name changed to Control

ATUSize MakcnmanbHoe KonndyecTso 3anuceit 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

Konnyectso 3anucein B Tabaumue VLAN

OTtobparkaeT npobnembl, cBasaHHble ¢ VLAN'amu. Heobxoammo HactpouTb Tabauuy

VLAN'oB.

BkntoueHne/oTkaoueHne nocbiiku BPDU-trap’os B npoleccop.

Tpebyetca ansa pabotbl RSTP, LLDP.

Enabled - BknouyeHo (No ymonyaHuio);

Disabled - oTknto4ueHo.

ANropuT™ NAaHMPOBaHMSA BbIXxoAa GperimMmoB.

Strict - Strict Priority ana Bcex ouepegei (No ymonyaHuio);

Weighted - B3selweHHbI Round-Robin ana scex ouepenei;

Strict3Weighted210 - Strict Priority ana ouepeamn 3, n B3BeleHHbI Round-Robin

Aans ovepegeii 2,1,0 (ocTynHO He Ha BCeX annapaTHbIX BEPCUAX);

Strict32Weighted10 - Strict Priority ana ouepeamn 3 n 2, n B3BewweHHbIM Round-Robin

Aans ovepegert 1,0 (A0CTYNHO He Ha BCeX annapaTHbIX BEPCUAX);

AocTtynHo ¢ sepcum MO LPOS 1.0.9.4SR10.

QinQ Ter gna nopTos B pexxume QinQ n onuuun Eth/nopt/VLAN/QinQTag=Global.

Tag Protocol Identifier (TPID): 88A8 - Service VLAN tag identifier (S-Tag), B
cootBeTcTBUM ¢ 802.1Q-2014 n.9.5 (TaK e cm. RFC 7042)

MakcumanbHbi pasmep Ethernet-ppeiima.

KapTa onpeaeneHusa BHYTPEHHEro npuopuTeTa

0..7

KapTa onpeaeneHun
8..15

KapTa onpeaeneHnun
16..23

KapTa onpeaeneHus
24..31

KapTa onpeaeneHus
32..39

KapTa onpeaeneHus
40..47

KapTta onpeaeneHus
48..55

KapTa onpeaeneHus
56..63

BHYTPEHHEro

BHYTPEHHEro

BHYTPEHHEro

BHYTPEHHErO

BHYTPEHHEro

BHYTPEHHErO

BHYTPEHHEro

npuopuTteTa

npuopuTeTa

npuopwuteTa

npuoputeTa

npuoputeTa

npuopwuteTa

npuoputeTa

n3

n3

n3

ns3

n3

ns3

ns3

ns3

nons ToS/DSCP IP ¢peiimos, DSCP =

nons ToS/DSCP IP ¢ppeitmos, DSCP =

nons ToS/DSCP IP ¢ppeitmos, DSCP =

nonsa ToS/DSCP IP ¢ppeiimos, DSCP =

nona ToS/DSCP IP ¢perimos, DSCP =

nona ToS/DSCP IP ¢ppeiimos, DSCP =

nona ToS/DSCP IP ¢ppeiimos, DSCP =

nonsa ToS/DSCP IP ¢ppeiimos, DSCP =
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TagPri KapTta onpeaeneHua BHyTpeHHero npuoputeta u3 nonsa VLAN Priority

3.2.11 NyHKT /AAA

HacTtpoitkn AAA (Authentication - ayteHTUdMKauma, Authorization - aBTopusauus, Accounting -
yyeT). B TeKyLiel Bepcumn peannsoBaH NpoLecc NnpeaocTaBaeHms fOCTyNa K YCTPOWCTBY C UCMOb30BaHUEM
npoTtokosioB TACACS+, RADIUS u ¢ nomoupto 6a3bl JIOKa/AbHbIX MO/Ib30BaTeNei, 3aBeAeHHbIX Ha
MYNbTUNAEKCOPE-KOMMYTATOPE. TN HAaCTPOMKKM JocTynHbI ¢ Bepcum MO: LPOS 1.0.9.4SR36.

3.2.11.1 NyukT /AAA/Authentification

B aTOM NyHKTe 3a4atoTcA NapameTpbl ayTeHTUdUKaLMm
/AAA/Authentification/login LPOS Advanced ESC+h - Help
[>..
| default

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

Auto Refresh: disabled

a) MyHkT /AAA/Authentification/login/default

3agaHue nocneaoBarteibHOCTU A1 UCTOYHUKOB NPOBEPKM NPeaocTaBieHns AoCcTyna

/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:01.12.16 14:20:26.401 : [E1l_daemon] E1 @ changed state to RX: Ok, TX: Ok

Seq MocnenoBaTe/IbHOCTb UCTOYHMKOB MPOBEPKM NPeAOoCTaBNEHMA AOCTYNaA.
Mo ymonyaHwuto: local
lMpumep:
Seq: group radius-1.domain group 192.168.0.102 local

Mpu TakMx HACTPOWKax NPOLECC NpeaocTaBleHWAs AOCTyna NepBOHayasbHO byaer
nposepATbcA Ha cepBepe radius-1.domain.

B cnyyae HeZoOCTYMHOCTM 3TOrO CepBepa, NpoLecc NpeaocTaBNeHusa aoctyna byaet
npoBepATbCcA Ha cepsepe 192.168.0.102.

Ecnv 1 3TOT cepBep HeaoCTyNeH, TO NpeaoCcTaBAeHME A40CTyna 6yAeT No Noab30BaTENAM
3aBefeHHbIM Ha CaMOM My/IbTUNAEKCOpe-KommyTaTope (6a3a local)

Mocne nepBOro AOCTYNHOrO CepBepa B MOC/AeAOBaTe/IbHOCTM «Seq», AasbHenwwui
NPOCMOTP 3TOW NOCAeA0BaTeNbHOCTU NPEKPaLLAEeTCS.

AoctynHo ¢ Bepcum MO LPOS 1.0.9.4SR36.

Remove Ynanutb 3anUcb 0 N0TnHe
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3.2.11.2 NyHkT /AAA/Servers/cepsep

HacTpoiikn cepBepoB npenocTaBiaeHUA goctyna. OnAa co3gaHua HOBOM 3amMCM, HaXMUTE coyeTaHue
Knasuw «ESC+C» n BBegnTe HaMMeHOBaHMeE FPyNMbl HACTPOEK cepBepa.

/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

CnMCOK MMEH XOCTOB U/IN |P-aApECOB cepBepos npeaocrtassieHna AoCTtyna, Yepes

Mpumep: radius-1.domain, 192.168.0.40

Tun cepsepa gocTyna.
Type TACPlus — cepBep npeaocTaB/ieHma aoctyna no npotokony TACACS+ (RFC 1492);
Radius — cepBep npeaoctaBneHuns aocTyna no npotokony RADIUS (RFC 2865).

MopT Ana ayTeHTUdUKaLUN U aBTOPU3aLNN.
AuthPort
O6bI4HO UCMOb3YyEeMble MOPTbI:
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49 pna TACACS+,
1812 nna RADIUS

MopT ana yyera.

O6bIYHO MCMOoJIb3yemble NOPTbI:

AcctPort
49 nns TACACS+,
1813 nna RADIUS.
Secret O6wWuit ka4
Remove Ypanutb 3anmcb 06 UCTOYHMKE NPeaoCcTaBAeHUs A40CTyna.

3.3 SNMP AreHT

MynbTunaekcop-kommyTaTop oOcHaweH areHtom SNMP. o npotokony SNMP  moxHO
npocMaTpmMBaTb TEKYLME pPEKUMbl YCTPOMCTBA, COCTOAHME WHTepPdEncoB, CTAaTUCTUKY JIOKA/bHbIX W
YOaNeHHbIX OLUMBOK, a TaKXKe U3MEHSATb 3TN NapameTpbl.

MynbTunnekcop-kommyTtaTop Sprinter TX nogaepxmsaet npoTokoasl SNMP v1, v2c, v3.
BKAtOYEHWE M OTKAOYEHME AAHHbIX MPOTOKO/IOB MOXHO MPOM3BECTM, YCTAHOBMB MapameTp
Enabled B 3HauyeHWe Yes B COOTBETCTBYIOLWLEM HY)KHOW BepcuM NyHKTe MeHw “3.2.4.11
/System/snmp/<Bepcus npomokona>".
Bk/loueHWe/OTKIOYEHNE SNMP COOTBETCTBYIOLLEN BEPCUM.
Enabled Yes - BkntoueH;
No - oTKN0YeH.

[anee Heobx0AMMO YCTaHOBWUTb MMeEHa snmp community. [nsa 3Toro nepengute B MEHIO B
NYHKT “3.2.4.8 /System/snmp/auth”.

ReadCommunity Hactpoiika umeHn SNMP community ans uteHus (no ymonyaHuo “public”).

WriteCommunity HacTtpoika umeHn SNMP community ana 3anucu (no ymondaxuio “public”).

3.3.1 Habopbl MHPopmauuu ynpasneHusa (MiIB)
B mynbTMNNEKCOpe-KoMMYyTaTope peannsoBaH Habop nHdopmaumm ynpasneHus (MIB):

EMUX-MIB — cneumannsnpoBaHHblii HAbop MHPOpPMaLMK yNpaBAEHMA, COAEPKALLMIN COCTOSHMNE
nHtepdelicos E1, Ethernet n gpyrnx napameTtpos obopyaosaHusa. ®aiinbl co cneumdpuraunen EMUX-MIB
JOCTYNHbl Ha cawte http:;//www.nsc-com.com. B pasgene «[lporpammHoe obecnedyeHne ans
MY/IbTUNNEKCOPOB cemencTBa Sprinter» n npunaraetca K Kaxkgoih sepcum MO AnAa MyabTUNAEKCOPOB-
KOMMYTaTOPOB.

MIB ¢ann gna pabotbl no npotokony SNMP, Tak Ke pgocTyneH gns ckaumBaHus B Web-
UHTepdelice KarKaoro ycTpomncraa.
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3.4 YnpaBneHue yepe3 Web-uHtepdenc

Mpw BXxoze Ha ycTponcTeo Yepes Web-uHTepdelic, otobparkaeTca rnaBHOe MeHHO.

L Y \‘ Name: LPOS NMS-MINI ~ UPDATE FIRMWARE  EXIT
W Software version: LPOS 1.0.9.45R43 (31.07.2018) [1887M ,12308D]
“ Hardware Version: 638.110 RESET
\ System ID: BOO33x42
| show last log
message
Statistics
MIB dhaitn

Eth

HKypHan uaMeHeHuH
El
TDMoP Paszem E1, BPBC

Envir 1 TD+ nepegadqa 1E1

2 TD- nepegada 1E1
ATU

3 RD+ npuem 1E1
IP

[ RD- npuem 1E1

Pazeer E1 ans Sprinter TX SFP.2E1, SPEC

EthGloba 1 TD+ nepenaua 1E1

flash 2 TD- nepegada 1E1
AAA 3 RD+ npuem 1E1
4 TD+ nepena4a 2E1
5 TD- nepegada 2E1
[ RD- npuem 1E1
7 RD+ npuem 2E1
8 RD- npuem 2E1

naBHoe meHto Web-uHTepdelica
PucyHok 3.3

3.4.1 NepemelweHUe mexay NYHKTaMU MEHI0

Ons Bxofa B onpenenéHHblii NyHKT MEeHI0 HEOBX0ANMMO LLESIKHYTb MO AaHHOMY MYHKTY MEH0 1eBoM
KHOMKOW MbILLW.

[ns BbIxoga B r1aBHOE MEHKO MOYKHO KJAMKHYTb Ha JIOFOTUN KOMMNaHUKM B BepxHem nesom yray Web-
nHTepodelica.

3.4.2 WN3meHeHMe 3HAYEHUI NnapameTposB

M3meHeHMe 3HauyeHMs MapamMeTpoB, AOCTYMHbIX AN PeAakTMpPOBaHWA, ocyllecTBaseTca nbo
BBOJOM HEMNOCPEACTBEHHO HEOOXOAMMbIX 3HAaUYEHUIA, TMO6O BbIBOPOM U3 NPeaNOXKEHHbIX BAPMAHTOB.

MNocne BHECEHWA M3MEHEHWI B HUMKHEW 4YacTu cTpaHuubl B WEB-nHTepdence nosasBMTCA KHOMKa
«APPLY X CHANGES», rae X — KOAIM4eCcTBO U3MEHEHUI, NPOM3BEAEHHbIX B TEKYLLEM MEHIO.

Ons npuMeHeHNs BHECEHHbIX U3MEHEHNN HEOBXOANMMO HaKaTb Ha 3TY KHOMKY.

3.4.3 [o6asneHune HOBbIX 3/1eMEHTOB

B HeKoTOpbIx pasfdenax MeHilo, Hanpumep, B pasgenax ATU, VLAN, AAA/Servers wumeeTtcs
BO3MOHOCTb A06aBNEeHUA HOBbIX 3n1emeHToB. [nA Ao6aBAeHMA HOBbIX 31€MEeHTOB HeobxoaMmo B none
BBOJA, BECTU 3HayeHue snemeHTa(os). Hanpumep, B meHto ATU BBoguTca MAC-agpec B popmate HH-HH-
HH-HH-HH-HH pns cBsa3u ero c Ethernet-noptamun. B meHto VLAN Beogutca VLANID maum rpynna VLAN-os,
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Hanpumep: 10,20-25. NMocne BBOAa 3HAYEHUI HOBbIX 3/1eMEHTOB, HEOBXOAUMO HaXKaTb KHOMKY «[106aBUTb
3IeMEHT».
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4 PeKomeHAauun no yCTpaHeHUIO HeuCcnpaBHOCTEN

MyAbTUNAEKCOP-KOMMYTATOP NPeAcTaBAAeT cOb0M CNOXHOE MUKPOMNPOLLECCOPHOE YCTPOMCTBO,
NMo3TOMY YCTPaHEHWe HEUCMNPaBHOCTEN, €CAN OHM He CBA3AHbl C OYEBUAHBIMWU MPUYMHAMM — OWIMBOYHOM
KoHUrypaumen, obpbiBOM Kabena NUTaHUA, MeXaHUYECKMM MOBPEXAEHMEM PA3bEMA U T. M. — BO3MOXKHO
TONbKO Ha NPeAnpPUATUN-U3TOTOBUTENE UMM B €70 NPeACTaBUTEIbCTBAX.

Mpn BO3HMKHOBEHMW BOMPOCOB, CBA3AHHbIX C 3KCMAyaTauMen MyAbTUMNNEKCOPA-KOMMYTATOPa,
obpaulanTech, NOXKanyncra, B Cayxby TeXHMYECKOM NoAAePKKN KOMMaHUN-NPOU3BOANTENA.

B astom pasgene onucaHbl cnocobbl OBOHapyXeHWA W YCTPaHEHMA HEeWCNpPaBHOCTEMN
BO3HMKAIOLLMX NPU IKCNAYATALUN MYIbTUNIEKCOPA-KOMMYTaTOpa.

4.1 [AnarHoCTUMKa OoWMNB60OUYHbIX COCTOAHUI

OunarHoctMka oOWMBOYHbIX COCTOSHUIA MOKeT ObiTb nNpousBedeHa Ha OCHOBe aHanusa
CBETOAMOAHbIX WHAMKATOPOB, Ha nNepegHeil naHenu. B 6osiee CNOMKHBIX CAyYyasx HeobxoamMmo
NOAKNOUYUTLCA K MYNbTUNIEKCOPY-KOMMYTATOPY U BbINOAHUTb KOHCO/MbHbIE KOMaHAbl AMAarHOCTUKN. Kpome
3TOro, MyJIbTUMN/IEKCOP-KOMMYTaTOp 060pyAoBaH XypHasiom paboTbl, B KOTOPbIN 3aHOCUTCA MHPOpMaUma
060 BCeX COOLITUAX, MPOUCXOOALMX C MYSIbTUTNIEKCOPOM-KOMMYTaTopoMm. Kapgaa 3anucb B KypHasne
CHab)keHa meTKoW BpemeHU. [osib30BaTe/ib MOMKET MPOCMOTPETb XKYPHan cobbiTuin, ucnonbsya telnet,
JIOKanbHbI TepMUHaN nnun 6paysep, yepes npotokon HTTP.

4.1.1 CsetoamoaHaa UHAUKAUMA

CBeTOoAMOAHbIE MHAMKATOPbLI Ha MepeaHel NaHeNn MyNbTUMNIEKCOPa-KOMMYTaToOpa OTpPaXKatoT
Tekylee coctosaHMe WHTepdelicos E1, Ethernet, a TakKe COCTOAHME MY/bTUMNEKCOPA-KOMMYTATOpPa B
uenom. B uenom seneHbln MHAUKATOP Ha pasbeme E1 curHanmsmpyet o nepefaye AaHHbIX, @ XKenTbli 06
owmnbovyHom cocToAHUKU. CocToAaHUe meaHbix Ethernet coeanHeHunit oTobparkaeTca TPAAMLMOHHO: 3e/1EHbIN
WHAMKATOP CUFHANM3MPYET O NOAK/OYEHMM Kabens 1 yCTaHOBAEHUN COEAMHEHMA, A XKenTblit 0 nepeaaye
AaHHbIX. COCTOAHME ONTMYECKOro COeAMHEHUA OTODOpaXKaeTca 3e/eHbIMU WMHOMKATOPOM MpU Hanauyuum
CUTHANA Ha BXOAE NPMEMHMKA M KPACHbIM NPW ero oTCYTCTBUM.

4.1.2 KoHcOoNbHble KOMaHAbI

[na oTobparkeHNa CYETYMKOB OLWIMBOK NOAb30BaATENbCKUX MHTEPdENCOB YCTPOCTB Sprinter TX,
B MY/NIbTUIN/IEKCOPE-KOMMYTATOpe peasin3oBaHa c/leaytowan KOHCONbHAA KOMaHaa:

stat

MoKasbiBaeT CTAaTUCTUKY ANA pasHbiXx moayneni yctponctsa. CTaTUCTMKA XxpaHutca B O3V,
coxpaHsetca 1 pa3 B 15 MuHyT. [locTynHO OT 96 MHTEPBANOB CO CTaTUCTUKOW. CMHTAKCMC KOMaHAbl, onnucaH
B NyHKTe "3.1.3 CucmemHsbie KomaHOobl / stat".

4.1.3 MypHan cobbiTui

Bce u3meHeHMA cocCTOAHMA MHTepd)eﬁCOB 3aHOCATCA B CUCTEMHbIN KypHan C yKa3aHuUeEM
BpeMeHHOﬁ METKM CObbITUSA. Ana NPOCMOTPA XypHasia MOXHO MCNOJZIb30BaTb KOMaHA4Y:

log

Ona npaBuabHOIo OT06pa)KeHI/I’r'I BPEMEHHbBIX METOK B MYJIbTUNJIEKCOPE-KOMMYTATOpE
HEO6XOAMMO NpPaBU/IbHO YCTaHOBUTb TEKYLLUYIO AaTy U BPEMA.
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Tabnunua 4.1 coaepKUT OCHOBHbIE TUMbI OLWMBOYHbIX COCTOAHMI M CNOCObbI UX YCTPAHEHMUS.

Tabaunuya 4.1 - Tunbl OWIMBOYHBIX COCTOAHUIN M CNOCOBbI NX YCTPaHEHMUA

CocToaHue

BepoAaTHadA npuymHa

PekomeHayemoe aeincramne

HeT nuTaHua myibTUnaekcopa-
KOMMYyTaTopa, BCe
cBeToanoHble MUHAUKATOPbI
noralleHbl

Kabenb nuTaHMA HencnpasBeH

MpoBepbTe Kabenb, N3Mmepus
HanpAXeHWe Ha pasbeme.

HeT nutaHua MybTUNNEKCOopPa-
KomMyTaTopa, Bce
cBeToanoHble MHAUKATOPbI
noraweHbl

MuTatowee HanpaXXeHue 3a
npeaesamuv aonycTMmoro
AnanasoHa

BbibepeTe UCTOUYHUK NUTaHKUA C
HanpsXeHWem NUTaHus B
YKa3aHHOM AManasoHe
(mynbTMNNEKCOP-KOMMYTaTOP BYyAET
B COCTOAHWWN KOTK/HOUYEHO», €CAN
HanpseHne X0/1I0CTOro Xxo4a
WCTOYHMKA NMUTaHUSA Bbllle
MaKCMMaNbHO A0NYyCTUMOTO
3HauyeHus)

HeT coeguHeHus ¢
MY/IbTUM/IEKCOPOM-
KOMMYTaTOPOM MO NPOTOKOAY
telnet nnum ftp

Kabenb Ethernet HencnpaseH

MpoBepbTe Kabesb, NOAKNOYMB
MY/IbTUMNEKCOP-KOMMYTATOP
3aBe40MO MCNPaBHbIM
(npoBepeHHbIM) Kabenem.

HeT coeguHeHus ¢
MY/IbTUMNIEKCOPOM-
KOMMYTATOPOM MO NPOTOKONY
telnet unu ftp

HenpasunabHO ycTaHoBANEH IP
ajpec UaM macka B
MyAbTUNAEKCOPE-

KoMmmyTaTope

YcTaHOBWTE NPaBUIbHBIN aapec,
Mcnonb3ya NnocaefoBaTeNbHbIA NOPT

HeT coeguHeHus ¢
MY/IbTUM/IEKCOPOM-
KOMMYTaTOPOM MO NPOTOKONY
telnet nnum ftp

YnpaBastowmii Komnblotep
HaxoAMTCcA B APYrom CErMeHTe
CETW 1 W03 NO YMOYAHUIO
HaCTPOEeH HEeBEPHO

BbinonHMTE NnogKkntoveHne n3
OAHOro cermeHTa cetn c
MYbTUMNNEKCOPOM-KOMMYTAaTOPOM

HeT coeMHeHun ¢
MYNbTUMNNEKCOPOM-
KOMMYTATOPOM MO NPOTOKONY
telnet naum ftp

Appec ynpasnstoLLero
KOMNblOTEPA HE HAaxoamTCA
cpean afpecoB AOBEPEHHbIX
Y3/710B My/IbTUMN/IEKCOPa-
KOMMyTaTopa

[obaBbTe agpec ynpaBastoLLero
KOMMbIOTEPa B CMUCOK AOBEPEHHbIX
Y3708, UCNONb3YA
nocsenoBaTesbHbIM NopT

HeT coegnHeHus ¢

MY/bTUNNEKCOPOM-

KOMMYTaTOPOM MO
nocnesoBaTe/ibHOMY NOPTY

HenpasuabHO ycTaHOBAEH
baud rate,konmyecTtso
CTOMOBbIX OBUT, YETHOCTb,
KOHTPO/Ib Mepeaayum

MapameTpbl HACTPOIKK
nocsen0BaTeIbHOIo NopTa
KomnbloTepa — 115000 k6uT/c,

8 6uT, 6€3 yeTHOCTH, 63 KOHTPOAIA
nepegayu.

O6opynoBaHue E1
NOAKNKOYEHHOE K
MYNbTUMNNEKCOPY-KOMMYTATOPY
HE CMHXPOHU3NPYIOTCA C
MYNbTUNNEKCOPOM-
KOMMYTATOPOM, HET Nnepegaymn
E1, cBeTaTCA XKenTtble
CBETOANOAHbIE MHANKATOPDI

OTcyTcTBME dM3MYECKoro
NOAKAYEHUA

MpoBepbTe pa3BoaKy Kabenen n
¢dur3nyeckoe nogxroHeHNe

O6opynoBaHue E1
NoAK/oYeHHoe K
MY/IbTUMNEKCOPY-KOMMYTaTOPY

HenpasuabHasa KoHdUrypaums

MpoBepbTe KOHOUIYpaLUIO
nHTepoeiica E1 mynbtunaekcopa-
KOMMYyTaTopa 1, eciv Heobxoanmo,
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HE CMHXPOHU3NPYIOTCA C
MYNbTUNNEKCOPOM-
KOMMYTATOPOM, HET nepeaaymn
E1l, cBeTATCA XKenTble
CBETOANOAHbIE MHAWMKATOPbI

Apyrve napameTpbl
MY/IbTUNNEKCOPA-KOMMYTaTopa
MpoBepbTe Ppusmyeckoe
noakntoyeHue E1, ncnonbsys
TecToBble wnerdbl

MpocKanb3biBaHMA N BUTOBbIE
owmnbku B E1 notoke

B cetn Ethernet Tepaetca
MHOTIO NaKeToB, Hanpumep
Ethernet nHtepdeiic BrkatoyeH
B pexkum HalfDuplex, ato
MOET BbI3bIBaTb NOTEPIO
MaKeToB W3-3a CTO/IKHOBEHWA
M OTKaTOB

MposepbTe E1 coegnHeHme,
ncnonbaya wnendol
MpoBepbTe YCTaHOBKY NapaMeTpos
OxRuTTep-bydepa n BpemeHun
3KCTPanofALUN B COOTBETCTBUM C
OOKYMeHTaumel
MpoBepbTe KOHPUrypaumto Ethernet
nHTepdelica, B YactHoctu, Duplex
peXxum
MpoBepbTe ceTb Nepesayn Ha
noTepro NaKkeToB

9X0 B rON0COBOM TpaKTe

Bonblian 3ageprkKa npu
nepezaye NakeTos, Uau
Ypes3mMepHO YBEINYEHHbIN

MonpobyiiTe yMeHbWNUTL pasmep
OxutTep bydepa (ao 8mc)
MonpobyiiTe yMEHbLWNTb 33a4EPKKU

CeTn.

OXUTTEpP-6ydep

4.3  [unarHocCTUYeCcKue TecTbl

Ona BbiABNeHUA W ycTpaHeHuA HEMCﬂpaBHOCTEﬁ yacto 6biBaet H606X0,£],MMO nposectu
AnarHoCTtn4yecKkme TecTbl.

4.3.1 NpoBepKa AOCTYNa K My/IbTUMIEKCOPY-KOMMYTATOPY

[na npoBepKM CBA3ZHOCTU CETU MCMob3yeTca KomaHga Windows ping ¢ ykasaHuem |IP-agpeca
yAaNeHHOro yCcTpoiCTBa.

MNpumep 1. MpoBepKa CBA3HOCTM CETU C MOMOLLBIO NOcblIKM ICMP-nakeToB Ha My/IbTUMIEKCOP-
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<lims 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<lims 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, paBHbl 0%, yKa3blBaeT Ha NOJIHYIO CBA3HOCTb MeX4y ycTpoicTBamu. OTandHoe
OT Hy/NA 3HAyeHWe rOBOPMT O BO3MOMHbIX Henosiadkax (3/1eKTPOMarHMTHble HaBOAKM Ha Kabenb,
HenpaBWAbHAA HAaCTPOWKa M T. Nn.).

Bpema nepegaun OaHHbIX OT My/AbTUMNAEKCOPa-KOMMYyTaTopa A0 Ato6oro Apyroro ycTpoiicTea
MOXHO OMpeaennTb Mpu MNOMOLLM KOMaHAbl My/AbTUMAEKcopa-KommyTaTopa ping. CoobueHune «Echo
request time out» roBopuT 06 OTCYTCTBUM CBA3HOCTM MeEXKAY MYNbTUMNNEKCOPOM-KOMMYTaTOpPOM U
YA3ANEHHbBIM YCTPOMUCTBOM.
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MNpumep 2. OnpepeneHne 3a4epPKKU NPU Nepeade AaHHbIX MEXAY NOKaNbHbIM U yAaNeHHbIMU
My/nbTUNAEKCOpaMU-KOMMYTaTopamu. |IP-agpec  yaaneHHOro MynbTUMNAEKCOpa-KOMMYyTaTopa paBeH
192.168.0.22.

LPOS > ping 192.168.0.22
Echo reply 0.231ms

Mpumep 3. MNpoBepKa CBA3HOCTM CETU € NMOMOLLbIO NOocbiNKKN ICMP-nakeToB Ha MynbTUNAEKCOP-
KommyTaTtop ¢ 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 coctosHuA uHtepdeiica Ethernet

Ona  npoBepKM COCTOAHUA UHTepdenca MyAbTUNAEKCOPOB-KOMMYyTaTopoB Sprinter TX
MCMOJIb3YeTCA NYHKT MeHto “3.2.3 /Eth”.

Mo Kaxkgomy MHTepdency BbIBOAMTCA MHPOPMALMA OO YCTAHOBNEHUM COEAUHEHUSA, PEXUME
AyrnJiekca U CKOpPocTH paboTbl.

4.3.3 TMposepKa cocTtosiHuA uHtepdeiica E1

Ona  npoBepKM COCTOAHUA UHTepdenca MyAbTUNAEKCOPOB-KOMMYTaTopoB Sprinter TX
NCMO/b3YeTCa NYHKT MeHio “3.2.1 /E1”.

OTobparkaetca MHPOPMALMA O COCTOAHWM BUPTYaAsIbHOTO COeAMHEHUA WHTepdericoB U ero
KOHbUrypaumm.

4.3.4 TposepKa cocTtoaHnA uHTepdeiica TDMoP

Ona  npoBepKM COCTOAHUA UMHTepdelica MyAbTUNAEKCOPOB-KOMMYyTaTopoB Sprinter TX
MCNOb3YeTCcA NYHKT MeHto “3.2.2 /TDMoP”.

Otobparkaetca MHPOPMAUMA O COCTOAHWUM BUPTYaAsIbHOTO COeAMHEHUA WHTepdelicoB U ero
KOHOUrypauum.

4.3.5 YcTaHOBKa gMarHocTuyeckux wnendos

TecToBbIV peXMMm NO3BOASET NPOBEPUTb KaK anmapaTHYO YacTb JIOKaAbHOrO My/IbTUMNEKCopa-
KOMMYTaTOpa, TaK M pas3nyHble CErMeHTbl CeTW, 06pa30BaHHON NUMHUAMW Nepeaaun AaHHbIX, a TaKxkKe
NIOKanbHbIM U yAaneHHbIM obopyaoBaHMeM. WM30/1MpoBaTb OTAE/bHbIE YYacTKM TpPaKTa MOMKHO
BK/IlOYEHMEM TecToBbIX LWneindos B UHTepdelicbl E1l. MynbTUNAEKCOP-KOMMYTaTOp A3aeT BO3MOKHOCTb
BK/OYATb B KaxKAblii U3 MHTepdeiicos E1 aABa BMAA ANArHOCTUYECKNUX WNeNdOB — IOKAbHbIN U YA3NEHHbIN.

B pexume noKanbHoro wnerida MynbTUNAEKCOP-KOMMYTATOP COEAMHAET BbIXO4 MNPUEMHMKa
nHTepdeiica E1 ¢ Bxogom ero nepepatymka. CurHan, noctynawowmini Ha uHTepdeic E1, nepemaetca K
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yOANeHHOMY MYNbTUMNEKCOPY-KOMMYTATOPY, @ CUIHaA, MPUHATbIA OT YyAAJIEHHOro MyAbTUMIEeKcopa-
KOMMYTaTOpa M OTHOCALLMICA K aHHOMY UHTepdelicy E1, urHopupyetca.

[ns BKAOYEHMA NOKanbHOro Wwieida Ha nopTy HeobxoaMMO BO BKAaLKe meHio “3.2.2.1
/TDMoP/nopm/config” napameTp Loop nepesectu B 3HaYeHue Yes.

LLnto3
Mopt G.703/E1 MopT Ethernet
— g NPUEMHUK g - g nepegaTynK g —
< : l MynbTunnekcop < :
-— § nepegaTtJymk é é NPUEeMHUK é <

PucyHOK 4.1 - CxeMa NPOX0XKAEHUA CUTHANA B pPeXKMME NOKaAbHOro Wwaenda

[nAa BKNtoYeHWA yaaneHHoro wnelida Ha NopTy HeobxoAMMO BO BKAagKe MeHto “3.2.1.1
/E1/nopm/config” napameTp Loop nepesectu B 3HauyeHue Yes.

LLUno3

MopTt G.703/E1 MopT Ethernet

MPUEMHUK nepegaTymk

Toxiag
BXOA,

Toxiag

MynbTunnekcop

L
BX0A

BbIXOO

Toxa

Toxa
BbIXOA

nepegaT4yuk nPUeMHUK

PucyHok 4.2 - CxeMa NPOXOXKAEHMA CUTHaNa B PEXMME yaasieHHOro waenda

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/riopm/statistics”.

4.4.1 C6pocC CTaTUCTUKMU

[na cbpoca cueTunkoB OWMBOK Ha MyNbTUNIEKCOPax-KOMMyTaTopax Sprinter TX Heobxoammo
Ha)KaTb coyeTaHue Knasuw “ESC+R”, npepBapuTeNbHO Nepenaa B HYXKHbIA MYHKT MEHI0, CYETYMKM
KOTOpPOro Heo6xoaMMo O6HYAUTB.

4.5 Yacro 3apgaBaemble BONpPOCHI

1. Kak mynbTunneKkcop-KkommyTtaTop obpabatbiBaeT owimboyHble coctoaHua E1?

MY/IbTUMNEKCOP-KOMMYTATOp 0bpabaTbiBaeT owmnbouHble cocTosHusA E1 u Ethernet cnegyrowmm

cnocobom:
Ownbku E1:
Pexknm 6e3 BblaeneHus GpelimoBon CTPYKTYpPbl:
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B cnyuae coctoaHusa LOS (Moteps CurHana) Ha MECTHOW CTOPOHE MYJIbTUM/IEKCOP-KOMMYTaTop
6yAeT NocblNaTh HA YAANEHHbIM MyNbTUNAEKCOP-KOMMYTATOp nakeTbl IDLE npumepHO ABa pasa B CEKYHAY,
a YOANEeHHbIN MyNbTUNNEKCOP-KOMMYTATOp byAeT reHepnpoBaTb curHan AlS.

Bce apyrne coctosiHMA, nociaHHble ycTponcteom E1 (BKAtoyas MHOOPMALUIO OTHOCUTESNbHO
timeslot 0), 6yayT npo3payHO nepedaHbl  MyJAbTUMIEKCOPOM-KOMMYTAaTOPOM Ha  YAaNeHHbIN
MY/IbTUNNEKCOP-KOMMYTATOp, @ TOT B CBOIO oyepeb nepesact ux B IMHULO.

Pexum c BblaeneHnem n KoOHTpoaem GpeiriMmoBOi CTPYKTYpbI:

B cnydyae LOF/AIS, o6HapyKeHHOro Ha MeCTHOW CTOPOHe, MynbTUMIEeKCop-KoMmyTaTop byaeT
CUIHANN3MPOBaTb O COOTBETCTBYIOLEM COCTOAHUU, OAHOBPEMEHHO C 3TUM MPO3PayHO nepenasasd MOTOK
AaHHbIX HA YAANEHHbIA MY/NbTUMNAEKCOP-KOMMYTATOP, @ TOT B CBOK O4vepeab Mepeaact ero B JIMHUIO,
CUTHANU3UPYSA O HAIMUYUK OLIMBOYHOTO COCTOAHMS.

Owwnbkm Ethernet:

B cnyyae oTKasa ceTu nepefayn AaHHbIX (OTCYyTCTBME npuMema nakeTos, Hecywmx E1 noTok) B
TeyeHUn BpemeHn MaxTimeout B AMHWMIO ByaeT nepenaBaTbCsA 3KCTPANOAMPOBAHHLIM noTok E1, a no
McTe4YeHmn aToro sBpemeHn — AlS.

2. Kak A mory rapaHTMpoBaTb npuoputeT Tpadumka E1 Hag, apyrumu gaHHbimu Ethernet/IP?

MynbTUNIEKCOP-KOMMYTAaTOpP peannsyeT TPU BO3MOMKHOCTM YyKa3aTb MPUOPUTET MAKeTos,
Hecywmx Tpaduk E1:

VLAN ID (YpoBeHb 2)

DSCP (YpoBeHb 3)

UDP nopTt agpecata (YpoBseHb 4).

Kaxkpasa Bo3moxHOCTb QOS ocHOBaHa Ha pa3anyHbIX YpoBHAX OSl n moXKeT HacTpauBaTbca AnA
Karkgoro notoka E1 mHamsmayanbHo. OBpaTMTe BHUMaHMWE, YTO MYAbTUNIEKCOP-KOMMYTATOP TOJ/IbKO
nomeyaetr TDMoP Tpaduk COOTBETCTBYIOLWMMMU METKAMW, Ha OCHOBE KOTOPbIX BCE Apyrve y3/bl CeTu
(KomMMyTaTOpPbI, MapLLpPyTU3ATOPBI...) AOAXKHbI 06ecneynBaTb emy NPUOPUTET NpK Nepesade. Pewwasn, Kakow
M3 MEXaHWM3MOB MCNO/b30BaTb, MOXaNyhcTa, ybeguTecb, 4YTO BblIOPaHHbIM BapuaHT MNOAAEPKMBAETCA
MMELWMNMCA ceTeBbIM 060PYAOBaHMEM M YTO OHO MPABMALHO CKOHOUIypMpOBaHO Aaa obecneyeHun
npUopUTM3aLUM.

VLAN ID

MynbTUNIEKCOP-KOMMYTAaTOp COBMECTUM cO  cTaHgaptom |EEE  802.1p&Q. 310 paet
BO3MOXHOCTb Nosb3oBatesnto yctaHoBuTb VLAN ID 1 npuoputeT VLAN. 310 gobasnsaet yeTbipe 6aiita MAC
ypoBHio (YpoBeHb 2) Ethernet ¢peiima. 3Tn 6aliTbl cogepxaTt nHdpopmaumo o VLAN ID, u npuoputete
VLAN, KoTopblit MoxKeT 6biTb OT 0-7. BCTPOEHHbIN KOMMYyTaTOp My/bTUMNIEKCOPa-KOMMyTaTopa Tpebyer,
4yTo6bl NPUOPUTET Obl paBeH 6-TM MaM 7-mm gnsa obecneyvyeHUs abCONOTHOIO MPUOPUTETA, ECAUN Ke
MCNONb3YIOTCA BO3MOXHOCTM NPUOPUTM3ALUM [ONOAHUTENbHOrO 060pYyAOBaHMA, MOXKHO MCNONAb30BaTb
ntoboe uncno. B aTom cnyvyae MysibTUNNEKCOP-KOMMYTATOP ANLWb NOMeYaeT nakeTbl E1, a AonosHUTeNbHble
KOMMYTaTOpbl OTBETCTBEHHbI 3@ TO, YTOObI AaTb NpUopUTET cornacHo MHpopmauum VLAN. Ybegutech, 4To
TpaduK E1 umeeT camblil BbICOKMIA NpUoOpUTET B MecTHOM ceTn Ethernet.

DSCP

DSCP (Differenciated Service Code Point) — wecTb cTapwux 6uT nons DS, pacnofioXKeHHbIX B
3aronoske IP (YposeHb 3), ncnonbsytorca gns Bblbopa BapuMaHTa NosTanHoro noseaeHus. MogpobHocTH
onucaHbl B RFC791, RFC1349, RFC2474. MynbTUNNEKCOP-KOMMYTATOP NO3BOAAET YCTAHOBUTL Caeaytouimne
3HayeHuna DSCP B 3aronoske naketa IP: 0-63, af[1..4][1..3], cs[1..7], default, ef.

MopTt HasHayeHua UDP

Ona nepegaun TDMoP TpaduKa MynbTUMAEKCOP-KOMMYTAaTOp Mchnonab3yeT npotokon UDP
(YpoBeHb 4) M 3HayeHMe MopTa HasHayeHus B 3arosoBke UDP npu 3Tom Bcerga ycTaHaBAMBaeTcs B
AecATUYHoe 3HayeHue 41000. Y3nbl ceTM MoryT ObiTb CKOHUrypupoBaHbl Ana obecneyeHus
NPUOPMUTU3ALLUMN COFTACHO STOMY MOIHO.

Y3bl CETU MOTYT UCNONBb30BaTb, YTOObI onpeaennTb NnpuopuTeT Tpaduky TDMoP cornacHo nonto
nopTta HasHayeHua UDP.
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3. BblgeneHue AOCTAaTOYHOM NMPONYCKHOM CMOCOBGHOCTU rapaHTUPYIOT Hag/exaue GyHKLMOHA/bHbIe
BO3MOYXHOCTU MY/IbTUINJIEKCOPA-KOMMYTaTopa?

OpHOM TONBbKO MPOMYCKHOM CNOCOBHOCTM HepoCTaTOuMHO, YTOObl rapaHTUPOBaTb YCTONYMBYHO
nepegady E1, B ceTax, 3arpykeHHbIX AOMOJAHUTENbHbIM Tpadukom (Hanpumep, Tpaduk WHTpaHeT uam
NHTepHET), MOXKET BO3HUKHYTb pag, ApYyrux npobaem:

dnyKkTyaumsa BpemeHM 3agepxKu. Hecywme E1 Tpadumk nakeTbl MOryT ObiTb 3a4eprkaHbl HA
pa3sHoe Bpems (XxOoTa BeCb TPadMK B KOHEYHOM cyeTe MpoMAeT u3-3a Toro ¢akTa, YTo ecTb AO0CTaTOYHas
NPOMYCKHaA CNOCOBHOCTL). 3TO MOXKET MPOUCXOAUTb MU3-3a NEePerpyKEHHbIX CETEN, MEXaHU3MOB o4epesen,
N T.4. MynbTUNAEKCOP-KOMMYTATOP MOMKET KOMMNEHCUPOBATL HEKOTOPYIO GAYKTyaUMto (A0 2-yX CEKYHA), HO
6onblwan GAyKTyaLma BbI30BET Npobaembl.

HenpasuabHbI NOPAAOK - NAaKeTbl MOTYT MPUATU B APYTOM NOPALKE OTHOCUTENBHO TOTO KaK OHU
6bInM oTNpPasaeHbl. MynbTUNIEKCOP-KOMMYTAaTOP BOCCTaHAB/AMBAET NOPALOK CNef0BaHMA NAKETOB, HO NpU
ManoM pasmepe AKUTTep-bydepa MOXKET NPOU30MTU NOTEPs MHPOPMALLUN.

Motepa [MMakeTa - nNakeTbl MOMAM OblTb MPOUTHOPUPOBAHLI Ha HEKOTOPbIX Yy3/1ax B CETU
(mapwpyTnsaTtopax/KoMMyTaTOpPOB) M3-3a HEAOCTAaTOYHOM CKOpPOCTM 06paboTKM, 3aHATOCTM oyepeam
nepegayuv uan npmvema, nepenonHeHus 6yopepos, U T.4. O6bIYHO 3TM NPobaembl pellatoTca, BblaeeHneM
BbICOKOTo npuoputeTa TpaduKy E1 no oTHOWEHMIO K Apyromy Tpaduky.

B cutyaumu, Korga y3nbl cetu He obecneumBaloT npuoputusaumio ana E1 tpaduka, pabota
MYNbTUNNEKCOPA-KOMMYTATOPA YXYALIAETCA, XOTA AOCTaTOYHAsA NPONYCKHas cnocobHocTM 1 obecneyeHa.

Mpn BO3HWKHOBEHWW nNpobrem 06paTUTECH B TEXHMYECKYHD MOALEPNKKY AAA NONyyeHus
KOHCYNbTaLLMKM O CNOCOBax NPOBEPKU MYIbTUMNEKCOP-KOMMYTATOpPa M paboTbl ceTn

4. Kakosbl TpeboBaHMA K NaKeTHOM ceTH, MPU KOTOPbIX BO3MOXKHa nepeaaya notoka G.703/E1?

1. 3ppekmobi speMeHU 3a0epHKU.

B Tekylielt Bepcumn HeT axonogasutend. Moatomy, ecnm aboHeHTbl UCMOJb3YIOT aHANOroBble
TEPMMUHaANbI, TpPaH3UTHoe Bpema 6onee 10 mc Oyzer nNpUBOAMTL K MOABJEHUIO XapPaKTEPHOro
«meTannuyeckoro» Tembpa rosoca, a 6onee 20-30 Mc — NOIHOLEHHOTO 3X0. 3aMeTHOCTb 3aBUCUT OT TMMA
TEPMMHAbHBIX YCTPOMUCTB U aKYCTUYECKOrO OKPYKEHUA.

2. [flomepu nakemos.

CnoHTaHHble MOTEpPU MaKETOB YCTPOMCTBO MOXKET MCMPaBAATb NOCPeACTBOM MPOMNPUETApHOro
HaZeXXHOoro NpoToKosa. O4HAKO Ha 3TO HYXKHO BPeMs, M eC/iM U3-3a 3aMETHOM TPAH3UTHOW 3a4eprKKu
NOBTOPHbIA NAKET NPUAET NO34HO, OH He ByAeT UCNONb30BaTbCA.

3. Bapuayus spemeHu 3a0epHcKul.

Bapuvauun  BpemeHW nepefayM  MAKETOB  KOomMNeHcupytotca  [Jxkuttep-bydepom  Ha
NPUHUMAIOLWEM  My/bTUNAEKCOPEe-KOMMyTaTope, pa3mep [xkuttep-bydepa p[omkeH 6ObiTb Hosblue
MaKCMMaNbHO AOMNYCTUMOrO OTK/IOHEHUSA BPEMEHW Mepefayn OT CPefHero BpPeMeHW nepefayun naketa
natoc 1 mc.

5. Kakas MMHMManbHas NpPonycKHaA cnocobHOCTb TpebyeTca AnA nepepaun 1-ro CTpyKTypupoBaHHOro
1 HECTPYKTYPUPOBAHHOro NoToKa G.703 uepes IP-ceTb 1 Yepe3 Ethernet-cetb? OT 4yero aTo 3aBUCUT?

Y 06oux NOTOKOB HOMMHaNbHasA 6utoBasa ckopocTb 2048 kbut/c. O6o3Hauum E1 = 2 048 000
6ut/c.

Ecnn, Hanpumep, ucnonbsyerca nepegada naketamu no N 6alT None3HOM Harpysku, To Ha
KarKOblA NAaKeT HYy)KeH elle 3aronosBok, XX 6ant ana naketa 802.3 u YY 6aitT gnsa naketa UDP. Mostomy
ncnosblyemas nonoca 6onblue.

[ONMHbI COCTaBHbIX YacTeli 3aro/I0BKOB NaKeToB cieaytowme (B 6aiTax):
MAC = 14 (DA = 6, SA = 6, EtherType = 2)
VLAN = 4
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TDMoP
IP
UDP

14
20

3aronoBok ana naketa 802.3 (MAC + VLAN + TDMoP), XX = 32 6aitta = 256 6ut
3aronoBok ana naketa c IP/UDP, YY = 60 6ainT = 480 6ut
Kosnnyecrso Ethernet naketoB B cekyHAay Ana nepeaaum notoka E1, Cnt = 2 048 000/N

El1 =
N =
XX =
Yy =
Cnt

2048000

2048
256
480

1000

(6uToBas CKOpPOCTEH HoToka E1, 6wuT/C)

(nojmesHas Harpyska, 6ur)
(OoymHa 3arojsioBka 6e3 IP/UDP, 6ur)
(mymHa 3arojsioBka ¢ IP/UDP, 6wur)

(KommuecTBO Ethernet makeToB B CEKYHIY)

Monoca nponyckaHua ans naketos 802.3 (6e3 3azonoekoe 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 unun 2528 k6um/c

CBoaHble TabanLbl NONOCHI NPONYCKaHMA AN 0AHOro noToka E1 B KBUT/C ANnA pasHbIX CydYaes, NpuBeaeHbI
B Tabaunua 4.2 n Tabanua 4.3.

Tabnauua 4.2 - Nonoca nponyckaHua Ana notoka E1 c 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

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)XKa BHOCMMasA YCTPONCTBOM M OT Yero OHa 3aBUCUT?

3ap,ep>+<Ka Ha NakeTn3auyuno BO BXOAHOM yCTpOVICTBe. npOMCXOLI,MT Ha BpeEMA 3aNnoJIHEHNA NaKeTa

AaHHbimK oT E1 - FrameSize.
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3agepKKa B Axutrep bydepe B BbIXOAHOM YCTpOMCTBE. B cpeaHem paBHa pasmepy bydepa,
KOTOPpbIN yCTaHaBANBAET N0Jib30BaTelb UCXOAS M3 NapameTpoB ceTu - JBSize.

7. Kakue Tunbl curHanuMsauuu nepepgatorca wnosom? CAS, CCS? Jlio6bie? EcTb nnM Kakue-nubo
orpaHuuyeHua? PRI ISDN, SS7, proprietary out of band?

Jliobble. B Tekyuien Bepcum KaHan abcotoTHO Npo3payeH.

8. Kakum ob6paszom npoucxoauT nepegaya CMHXPOHU3auun? KTo moxKeT/[0MKeH ABAATbCA UCTOUHMKOM
CMHXPOHMU3aL MK B ceTU? MOKET N W03 ABAATbCA UCTOYHMKOM CUHXPOCUTHana?

B TeKkywein BepcuMM Ha KarKAOM BbIXogHOM nopTy E1l CMHXpPOHM3auus BOCCTaHaB/AMBAETCA
NPOrpPamMmMHO, UCXOAA U3 XapaKTEPUCTMK NOTOKA NPUHATOrO Yepes ethernet unm ot gpyroro nopta E1.

9. [MNopaepxuBaeTtca nm cTpyKrypa FAS, CRC4?

Ctpyktypa FAS/NFAS mokeT aHanM3MpoBaTbCA, €C/iM B YyCTaHOBKax notoka E1, nmapameTtp
"Unframed" ycrtaHoBneH B "No". B aTom cnydyae, oTCcyTCTBME TaKOW CTPYKTypbl ByaeT BOCMPUHATO Kak
owmnbKa. Crpyktypa CRC4 MoOXKeT aHanAM3MpoBaTbCA, €CAM B YCTaHOBKax MoToka E1, BbiCTaBuTb
COOTBETCTBYIOWME onunn B napameTpe "CRC4".

10. KakoBa maKkcumanbHas ganHa Kagpa, obpabatbiBaemas BCTPOEHHbIM KOMMYTaTOPOM?

MoxeT 6bITb HacTpoeHa Ha 1518 untagged / 1522 tagged, 1632, 2048, 10240. 3HaueHue no
ymonuaHuio 1518/1522. 3aBMcuKT OT annapaTHO BepcumM yCTpomncTea.

11. Kakum obpasom pasgenserca wmpuHa WAN-KaHana mexagy notokamu E1 n octanbHbim Tpadukom?
[AnHaMmunyecku, CTaTU4ecKu, oT Yero 3aBUcUT?

B KommyTaTope ecTb yeTbipe ypoBHA odepegel. [MaKkeTbl, Hecywme E1, nmeloT npuoputer,
3agaHHbIA napameTtpammn "VLANPri", "DSCP" B nyHkte "3.2.2.1 [lyvkm /TDMoP/nopm/config". Mo
YMONYaHUIO, AWUCLUMNAMHA NAaHUMpoBaHuMA — strict priority, To ecTb ecan ecTb XxoTa 6bl OAMH NAKeT ¢
AaHHbiMM E1, oH OypeT HanpaeieH B BbIXOAHOM MNOPT paHblle BCEX OCTa/NbHbIX MNakeToB. Takas
ANCUMNIMHA FapaHTMPYeT, YTO eC/IM FoN0COoBble AaHHble B MPUMHUMMIE MOryT OblTb AOCTaB/eHbl Yepes
arperaTHble MHTepdencbl, OHM ByayT AOCTaBAEHbI B NHOObIX YCIOBUSAX.

AncumnanHy nnaHMpoBaHUA Bbixoda GpPerMMoB MOXKHO U3MEHUTb napameTpom "Scheduling" B
nyHkTe "3.2.10 MyHkm /EthGlobal". MoxHo opraHu3oBaTbh NaaHMpOBaHWe odepedent TMna round robin c
Pa3/INYHBbIMM  OTHOLIEHUAMMK, ObecrneynMTb YacTM MAM BCEM MaKeTam NoJsb3oBaTenbckoro Ethernet
NPUOPUTET PaBHbIM WAWM MpeBblWalOWuii Takosoi y E1. OgHako 3To 33 npepenamu noTpebHocTel
06bI4HOro NoNb30BaTENA. Pa3Be YTO 3TO MOXKET HbITb MHTEPECHO Ha Y3KMX KaHa/sax, Mo KOTOPbIM NblTatoTcA
nepenaBaTb HECKOJIbKO NOTOKOB E1. PasHbili npuopuTET NO3BOAUT A0OUTLCA NoodepenHoi Aerpagaumu
NMOTOKOB NP CyXKEHWUM KaHana, a He paspyLeHMsA BCeX MOTOKOB OAHOBPEMEHHO.

12. MonHoCTbIO M HE3aBUCUMAA CUHXPOHM3ALUA ANA KaxKAOro nopra, nepegatowero notoku E1? Ectb
1 Kakue-nmbo orpaHnueHua?

MNoNHOCTbLIO He3aBUCKMMA.

13. Kakoi adpdekr gaér ycraHosKa napametpa Unframed = Yes/No?

Motok ¢ napametrpom Unframed = Yes, nepepaetca 6e3 KOHTPONA COLEPHKMMOrO.
EAMHCTBEHHOE, YTO BOJIHYET MYJ/IbTUMIEKCOP-KOMMYTATOP — Ha/M4YMEe XOTb KaKoro-HMbyab CurHana u
BbIMONHEHWe npaBua KoaumposaHua AMI/HDB3. MoTtok ¢ napametpom Unframed = No, nposepsaeTca Ha
Hannume FAS/NFAS. Ortcytctene  ¢dpeiimoBoit  nocnenoBaTeNbHOCTU  cuuTaeTcA  owunbkon. C
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dpeimmnposaHHbiM notokom (Unframed = No), MOXHO MCNoO/b30BaTb KOMMPECCUIO, YCTAHOBUB NapameTp
Compression = Yes, B nyHkTe “3.2.2.1 /TDMoP/nopm/config”

14. Kak onpeaenutb onTMManbHblii pasmep Axuttep-bydepa? Ha uto Bauser MameHeHue pasmepa
BbIXOAHOW ouepegn?

OH fonKeH 6bITb 6onblue, Yem GAYKTyaumsa TPAaH3UTHOrO BpeMeHu B ceTu. Hanpumep, ecamn ana
CTa NaKeToB Bpema TpaH3uTa Konebnetca ot 2.5 a0 6.5 mc, To bydep gonxKeH bbiTb, X0TA 6bl 4 MC, UTOObI HK
OAVH MaKeT He 6bln noTepsH. Jlyywe, ecnn bydep euwe 6o0sblie, Torga CMOXKeET paboTaTb MexaHWU3M
nepesanpoca NoTepAHHbIX NAKETOB.

PekomeHayemblit pasmep OxuUTTep-bydepa B MC, MOXKHO MOCMOTPETb B MapameTpe
"RecommendedJB" B nyHkTe "3.2.2.3 /TDMoP/nopm/statistics".

He Bceraa mMoXHO yA0BAETBOPUTL 3TOMY ycnosuto. Hanpumep, 8 KaHane Wi-Fi nogasnatouwee
OONbLWNHCTBO MAKETOB A0CTaBAAETCA 33 eAMHULbl MUNAUCEKYHA, a Hebosbliana 4acTb, cKaxkem, 0.1%,
33Eep’KMBAETCA Ha CeKyHAy M bonee. HenpakTMYHO ycTaHaBAuBaTb Oydep B ABe CeKyHAbl M3-3a
HenpuemnemMon 3agepKM U axa. Ero cnegyert ycTraHOBUTbL, CKaxkem, 10 Mc, U NPUMMPUTLCA C TEM, YTO
Ma/ias YacTb NaKeToB ByAeT notepsiHa M BO3HUKHYT BbiNageHuA. OHM NPAKTUUYECKN He yXYALaloT KayecTBo
nepezaym ronoca u noyTn He BAMAKT Ha pPaboTy GpaKcoB M MOAEMOB.

MosTomy BO BCex CaAyyaax, KOraa AUCNepcua BPEMEHM 3a4epXKKU MpeBbllaeT eauHULbI
MUWINCEKYHA, BeNMUYnHa bydepa — KOMNPOMMUCC MeXKAY 3aA4EPKKOM U KOJIMYECTBOM NOTEPSHHbIX MAKETOB.

15. Kak onpepenutb onTMMasibHbiA pa3mep AaHHbIX B NaKeTe? Ha uto BAnAeT usmeHeHue?

Bonblue nakeT — MeHbLUE OBepxes Ha Nepesayy 3aroNoBKa. bonblie 3aaeprKKa Ha NakeTUsaLumio.
Bonble notepu nonesHon MHGopmaLmm Npm NPonagaHNM O4HOro NakeTa.

16. Kakoe makcumanbHOe KONn4ecTso nopTos MOXXHO OGBEAMHMTb B CTeK?

CTeK 60o/blUe He noaaepunsaerca.

17. Kako# Homep NopTa UCNO/b3yeTcA YCTPOUCTBOM NpPU nepegaye no naketHom cetu?

UDP - 41000 dst, 41001 src

18. 3auem Hy)XeH BCTPOEHHbI TEPMUHAJIbHDBIN CEPBEP U KaK UM NMO/Ib30BaTbCA?

Hanpumep, Ha caliTe yctaHOBA€eH w3 BMecTe ¢ ATC, y KOTOPOM M3 NOPTOB yNpaB/ieHMA TONbKO
RS-232. CepBep npuroamtcs, 4ytobbl ynpasnaTh ewe n atoi ATC yepes IP ceTb. Ee nopt RS-232 noasutca Ha
cooTBeTcTBYlOWEeM IP nopTy Hawero wato3a.

19. Mbl xoTum nepegaBaTtb AaHHble E1 yepe3 paguo-Ethernet. Bcerga nm byaet pabotatb waio3 B aTOM
cxeme. KaK Hy)XHO ero HacTpoUTb ANA ONTUMAJIbHOWU PaboTbl, U KAKMe OrpaHMYEHUA BOSMOXKHbI?

Mo HawMm npeacTaBAEHMAM, HYXHO MMETb MOAOCY, B Mapy pPa3 MNPEBbIIAOLYIO 3arpysKy
KaHana paHHbiMM E1. PacnpepeneHve BpemMeH 3afeprKKM MNaKeToB AO/MKHO 6biTb COCPeLOTOYEHO B
nutepsane 0..10 mc Bo n3bekaHNe NOABAEHMA CUABHOIO 3xa. [pn 3Tom AKMTTEp Bydep CTOMT YCTaHOBUT,
cKaxem, 15 mc. MNakeTbl, 3aaepsKasluinecs 6onblue, Yem Ha 3TO Bpemsa, 6yayT BbibpoLlueHsbl. [oaTomy gona
TaKMX NAaKeTOB B KaHase A0/KHa bbiTb HebonblWwoW. [Naaa Ha cTaTUCTUKY E1, MOXKHO OLEHUTb, KaKaa 4ons
nakeToB He nonana B jitter buffer.

Kpome 3Toro, elle oaMH napameTp — maximum gap interpolation — ykasbiBaeT Bpems, B TeueHue
KOTOPOro npv MOJIHOM OTCYTCTBMM MaKeTOB Ha BXoge W03 byaeT nbiTaTbecAd nopasaTb Ha nopt E1
npeablayLlinii ypoBeHb, YTOObl M36eXKaTh LEeNYKOB M MOoMex B KaHane. Mo MUcTeyeHun 3Toro MHTepsana
L/IHO3 PEeLUnT, YTO CBA3b BCE ¥Ke MOpPBanach, M BblgacT AlS.
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B Tex Wi-Fi KaHanax, KOTOpble Ham BCTpPeYasnCb, Pa3 B HECKOJIbKO MUHYT Mepeaaya
npuocTtaHasameaeTtca Ha ~800 mc, n uspeaka Ha ~1600 mc. MoaTomy napameTp maximum gap interpolation
CTOUT ycTaHasamBeaTtb B 2000 mc.

4.6 TexHu4yeckana noaaepika
TexHU4YecKaa noaaeprkka MoXKeT ObiTb MoslyyeHa oT AUCTPUObIOTOPa, Y KOToporo bbia KynaeH

MYJIbTUNNEKCOP-KOMMYTATOP. 3a AOMNOAHUTENbHOW WHbOPMaUMen, MoxKanyincra, obpalwaitecb K
npoussoauTento.
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5 YctaHoBKa U 06HOBNEHMEe NporpammMHOro obecneyeHums

HauuHasa ¢ sepcun MO LPOS 1.0.9.4SR2, nusmenunca MAC-agpec no ymonyaHuio. B ceasu ¢ atum,
npu obHoBneHun MO c 6onee crapoii Bepcum Ha Bepcuio LPOS 1.0.9.4SR2 u Bblwe, HeobxoaMmO
nepesanyctutb NOToKu E1.

5.1 YcraHOBKa nporpammHoro obecneuyeHums

MporpammHoe obecnevyeHne MyNbTUMIEKCOPOB-KOMMYTaTOpoB Sprinter TX OTHOCWUTCA K KAaccy:
ONEepauMoOHHbIE  CUCTEMbI, BCTPOEHHOE MNporpamMmHoe obecneyeHWe  TeNeKOMMYHUKaALMOHHOIO
060pyA0BaHUA U NpeAHa3HAYeHO ANs YCTaHOBKM B MY/IbTUNAEKCOPbI-KOMMYTaTopbl Sprinter TX. B cBA3un ¢
3TUM, NEPBUYHAA YCTAaHOBKA NPOrpPaMmMHOro obecneyeHma NPoOM3BOANUTCA HA NPesnpPUATUN-U3FOTOBUTENE
Nno OTAENbHOWN MHCTPYKUUMK.

5.2 O6HoBneHue ycTpoucTBa, Yepes telnet, SSH nnn mepmunan

1. Ana o6HOBAEHMA NPOLIMBKM MYAbTUNIEKCOPA-KOMMYTAaTOPa HEOBXOAMMO NOAKNHOUUTLCA K HEMY
no FTP B naccMBHOM pexkMme (Mo yMoaYaHuIo NorMH — admin, naponb — admin). Mocne NnogKNto4YeHUs Bbl
yBUAMUTE coaepxumoe Katanora /mnt/flash.

2. Janee Heob6xo4MMO CKONMPOBATL B 3Ty NanKy ¢ain npowmsku LPOS_X.YSRZ.bin. Ha ycTpoiicTee B
narke, B KOTOPYO Bbl CKONMMPOBa/iM 3TOT $aiisi, OH He oTobpasunTca.

3. MopxntoumTeCh K YCTPOWCTBY, Ucnonb3ya telnet, ssh unn mepmuHas, BBegUTE y4yeTHble AaHHble
(no ymonuanuio: normH — admin, naponb — admin). Janblie HeO6X0ANMMO NEePenTM B KOMaHAHbIA PeXum
yrnpaBaeHuUa YCTPOMCTBOM, €C/IM MO YMOJYAHUIO OTKPbIAOCb menu. Ons 3TOro UCMoNb3yihTe co4vyeTaHue
Knasuw “ESC+Q” wnn “CTRL+C”. 3atem BBeguTe KOMaHAay Ssystemupdate. [oxautecb 3aBeplleHus
06HOBNEHWNA NPOLUMBKU.

4. [anee HeobxoAMMO nNepesarpysunTb yCTPONCTBO. 18 3TOro Heo6xo4MMO BBECTU KOMaHAY reset.

5. Mocne nepesarpysku ycTponcTBa OHO ByAeT 3arpyeHo ¢ HOBbIM NPOrpaMmMHbIM obecneyeHmem.

5.3 O6HoBneHue ycTpouctBa, Yepe3s web-unrepdeiic

1. 3aitn uepes Web-uHtepdeiic Ha ycTpoincTeo, Hanpumep, no agpecy http://192.168.0.24, seeaute
yYeTHble AaHHble (N0 YMOoN4YaHuIo: NorvH — admin, naponb — admin).

2. HaxmuTe ccbinry "UPDATE FIRMWARE".

3. Bblbepute ¢aiin ¢ o6bpasom onepaumMoHHON CUCTEMbl U AOXKAUTECb, KOrga OH 3arpysuTca Ha
YCTPOWCTBO.

4. Haxmute "MPUMEHUTDL", uTo6bl 06HOBUTL CUCTEMY.

5. MNepesarpysuTe cuctemy, YTobbl 06HOBIEHUA BCTYNWUIM B CUANY, HaxKaB ccbinky "MEPE3ATPY3UTL".
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6 Mpumepbl KOHPUrypauum

6.1 TouKa-TouKa

[na nepegaum yeTbipex NoTokos E1 mexKay ABYMA MyNbTUMNIEKCOPAMM.

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

CoepguHeHue: ToUKa-TOUKa
PucyHok 6.1

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/[@-3]/config/RemoteIP 192.168.0.22
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

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/[@-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-MHOroTouyka

Ona nepepaun 4vetbipex NOTOKOB E1 mexay Tpema mMynbTUNIEKCOPaMM C UCNONb30BaHUEM TOMONOMMMU
«TOYKa - MHOTOTOYKa».
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YerpohcTeo 1

P Ethernet Ethemet

YoTporcTeo 2 YoTpolcTeo 3
CoegmHeHune: ToYKa-MHOIroTO4Ka
PucyHoK 6.2

YcTpoiictBo 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/[0@,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

YcTpoiicto 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/[0@,1]/config/RemoteIP 192.168.0.21

set TDMoP/1/config/RemoteChannel 1

save-config

Ycrpoiuicreo 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/[©,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 TpexX MyabTUNNEKCOPOB Ha ONTUYECKOM KO/ibLLE
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E1 E1

]

YoTponcTeo 1

+ -
4----H

Mo =g B3

O M ====
el . BEEL

E1

[ %]

YCTPOWCTEOD 2 YoTpolcTeo 3

1 1 Memeeeeee M0 e/

CJ RS 2

CoeguHeHue: OnNTHUYECKOE KObLO
PucyHok 6.3

Ycrpoiicteo 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 255.255.255.0
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

YcTpoiicteo 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 255.255.255.0
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

Yctpoiicteo 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 255.255.255.0
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 no3Bo/sifeT noJjiy4atb My/bTUKACTOBbIA TpadMK OAHON Tpynnbl HECKOJBKMMU KANEHTaMKU B PasHbIX
VLAN'ax. Mpn 3TOM KANEHTbI OCTaHYTCA M30/IMPOBAHHbIMKW APYr OT APYra.

B ceTu, NOCTPOEHHON M3 2 MYAbTUNJIEKCOPOB-KOMMYTAaTOPOB Sprinter TX, npepocTtasnasetca ycayra IP-TV
(Bnaoeocepsep) ana nonb3oBateneh (Buaeo-knuerTbl). MycTb multicast-sewaHne mngetr 8 60 VLAN-e.
Buaeocepsep - UCTOYHUK. BUAEO-KAMEHTbI - NpueMHUKN. MNonb3oBaTenbckuii Tpaduk naet 8 24, 25 VLAN-e.
Huke npmBepeHa cxema AaHHOM CeTU U KOHOUIYpaLMmM MyNbTUNAEKCOPOB-KOMMYTaATopoB Sprinter TX.

T
- Bupeocepeap
b udp i@ 239.255.12.1:1234
\ F —’
8 |
HH""-.-’
= |]
A2
Port |
Role HCCESS
192 168.0.°
VLANID | 60 92.168.0.21

Port 0

Rode trunk

Pt ]

Riole [rLn 192 168.0.22

Buaeo-knweHT 1 c o BUOe0-KNWeHT 2
Fort 1 = Port 2
% Rola ACCASS Role ACOess %
WLAMID 24 YLANID 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/FastLeave 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 /[BoiiHoe TernpoBaHusa (QinQ)

192.168.0.21 192.168.0.22 182.168.0.32 192.168.0.31

ISP

Mepenaya TpaduKa Yepes ceTb NpoBangepa c A4BOMHbLIM TETMPOBAHMEM
PucyHok 6.5
3apaua: MponycTuTb KAMEHTCKUIN TpaduK yepes nposangepa ¢ gobasneHMem BTOPOro NpoBaiaepcKoro
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
3. TpaduK ynpaBneHusa KAMEHTCKMM obopygoBaHuem B Vlian-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

YcTpoiicteo 192.168.0.22:

set E1/1/config/Unframed Yes

set Eth/0/VLAN/DefVLAN 555

set Eth/0/VLAN/Tagged 32,100,555

set Eth/0/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/@/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/@/VLAN/DefVLAN 555

set Eth/0/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
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7 TexHuueckoe obcnyxuaHue

Mepuoanyeckoro TeXHUYECKoro obenyKuBaHmsa ans obopygoBaHusa He TpebyeTcs.
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8 TlapaHTUu nsrorosutens

MynbTUNAEKCOP-KOMMYTATOp MNPOWEN npeanpofarkHbli NPOroH B TeyeHne 48 yacos.
MN3rotoBMTENb FAPaHTUPYET COOTBETCTBUE MY/IbTUMNEKCOPA-KOMMYTATOPA TEXHMYECKMM XapaKTePUCTUKAM
npu cobnoaeHMM NoAb30BaTENEM YCAOBUI IKCMIyaTaUUK, TPAHCNOPTUPOBAHMA U XPaHEHUA.

CpOK rapaHTUM yKasaH B rapaHTUMHOM TaJIOHE N3TOTOBUTENS.

MN3rotoBuTenn 06A3yeTcA B TeyeHMe TrapaHTUIMHOTO Cpoka 6e3BO3Me3gHO  YCTPaHATb
BblsiBJIEHHble AedeKTbl MYTEM PEMOHTa WM 3aMeHbl My/IbTUMIEKCOPA-KOMMYTATOpPa UM ero MOAyei.

Ecnn B Te4eHMe rapaHTUIMHOTO CPOKa:

e nonb3oBaTenem 6blau HapyweHbl ycnoBmA 3KCNyaTauun UMW Ha MYJIbTUNNEKCOP-
KOMMYTATOpP 6b1an nogaHbl NUTaoWmMe HanpaXeHuA,;

®  MY/bTUMNIEKCOPY-KOMMYTAaTOPY HaHECEHbI MEXaHMYECKME NOBPEXAEHNS;

e uHTepdelicbl  My/IbTUMNIEKCOPA-KOMMYTaTopa nosBpexaeHbl BHELWHUM  OMacHbIM
BO34ENCTBUEM,

TO PEMOHT OCyLLEeCTBNAETCA 3a CHET NoN1b30BaTeNA.

[locTaBKa  HEMCMPaBHOTO  MY/IbTUM/IEKCOPA-KOMMYTaTopa B  PEMOHT  OCYLIEeCTBAAeTCA
nonb3oBaTesiem.

lapaHTUIIHOE 06CNYyKMBaAHME MPEpPbIBAETCHA, €C/IM M0J/b30BaTe/lb NPOU3BEJST CAaMOCTOATE/bHbIN
PEMOHT MY/IbTUMNIEKCOPA-KOMMYTaTOpPa (B TOM YMC/IE, 3aMeHY BCTPOEHHOTO NpeaoxpaHuTens).
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