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

E1 uHTepdelic

Ethernet KaHan

NHTepdelic Ethernet

ONTOBOJIOKOHHbBIN UHTepdenc
Ethernet

ArperaTHbIn UHTEepdenc

ABOHEHTCKUI nHTEpPdENC

CBeToanoaHbIE MHANKATOPDI

Mpamow kabenb

CKpeLLeHHbI Kabenb

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

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

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

— MHTepdenc obopyaoBaHMA B COOTBETCTBMMU CO cTaHAapTom IEEE 802.3.

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

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

apyromy.

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

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

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

- Ka6enb, B KOTOPOM KOHTaAKTbl pa3bemMa, npegHas3Ha4dYeHHble AnA
nepegayn Ha OAHOM KOHUe, coeaAuHEHbl C KOHTAaKTaMM pPa3beMa,
npegHasHa4eHHbIMKU ANnA Nnpuema Ha Apyrom KoHuUe.

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

3Ta rnaBa 3HaAaKOMWUT C MY/JbTUMNNEKCOPOM-KOMMYTAaTOPOM (FrMBPUAHBIM MYNAbTUMNIEKCOPOM)
Sprinter TX 1 onncbiBaeT ero OCHOBHblE BO3MOXHOCTM, a/IFOPUTMbI PaboTbl.

1.1 AnnapaTHoe YyCTPOACTBO My/bTUN/IEKCOpa-KommyTaTopa Sprinter TX

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

BblleonucaHHble y3/bl paboTaloT Noj ynpasaeHMemM LeHTPabHOro npoLeccopa, nporpaMmmHoe
obecneyeHne KOTOPOro BbINOAHAET CeAyloLMe OCHOBHbIE GYHKLMM:

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

®  KOHTPO/Ab NApameTpoB BXOAHbLIX CUIHA/NOB M COCTOAHWUA arperatHbiX MHTepdeincoB BO Bpems
paboTbl MyNbTUNAEKCOPA-KOMMYTATOPA;

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

e  MHAMKAUMIO OYHKUMOHMPOBAHMA MYAbTUMNIEKCOPA-KOMMYTATOPa W Bblgadyy AMarHOCTUYECKOM
mHpopmaumm no npotokonam telnet, SSH, HTTP, SNMP.

AC 220V

Conpouecco
Q) H ‘|—> poy P
BN
Ethernet 1000Base-T

DC 36-72V MEM Clock

TepmomeTp

O

E1 G.703 interfaces Ethernet

Ml
RIS D E1l KOMMyTaTop _ﬂ f145
dpelimep 2-ro ypoBH#A

3anyck 8 E 5 UART 1,2

3aBOACKOM
pexume B
KonsepTop Fl miniUSB

FLASH ypoBHed

|

RJ45

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

BxogAawme notokm E1 npuHuMmatotca aboHeHTCKMMM WMHTepdelicammu yctpoinctea. CocTosiHue
UHTepdelica (OTcyTcTBME cuUrHana, KoAoBble OWMBKM, noTepa ¢GperMmMoBOM CTPYKTYpbl) HenpepbiBHO
KoHTponupyetca E1 dperimepom. LleHTpanbHbi npoueccop pasbuBaeT MNPUMHATBIA MOTOK Ha MNaKeTbl
AnvHol oT 128 o 1408 6aliT, KoTopble coaepykaT oT 4 ao 44 ¢perimos G.704 (npu nepepaye 32 Talim-
cnotoB) v oT 4 go 252 ¢penmos G.704 npu nepepaye meHee 32-yx TaliM-c/10TOB. T NakeTbl cHabxKatoTcA
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3aro/IOBKaMM B COOTBETCTBMM C OAHUM M3 NOSAEPHKMBAEMbIX CTaHAAPTOB M METKaMWU MpuopuTeTa, U
HanpaBAAIOTCA B NMaKeTHbIM KOMMyTaTop. MaKeTHbI KOMMYTaTOpP, B CBOKO oYepesb, Ha OCHOBE MMeloLLeica
Y Hero MHGOpPMaL MM 0 MapLpyTax (M Ha OCHOBE anropuTma obyyeHus) c yueTom npuopuTeTa u meTok VLAN
HanpasnseT NaKeTbl, cogep:Kawue uHoopmauuio o E1 NOTOKe, B /IMHUIO Nepedayn, BmecTe C
No/1Ib30BaTE/IbCKMMM NAKETaMM, NOCTYNAOWMMM Yepes abOHEHTCKME NaKeTHble NHTEPENCHI.

BCTpeyHbIi My/NIbTUNAEKCOP-KOMMYTATOP NPUHMMAET afpecoBaHHble eMy MaKeTbl, BbINOJHAET
KOHTPOMb MOCTYMMBLUMX AaHHbIX, MNPU HEObBXOAMMOCTM 3anpallinBas MNOBTOP MOTEPAHHLIX MNAKETOB, U
HanpaB/AAEeT MO/b30BaTE/IbCKME MaKeTbl B aboHeHTCKMe uHTepdelicbl Ethernet, a nakeTbl ¢ NOTOKOBLIMM
AAHHbIMU B BbIXOAHYIO o4yepeapb npoueccopa 06paboTKM NOTOKOB.

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

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

- KOHCOJIbHbIMW KOMaHAamu Yyepes "TepmuHanbHoe" nogkayeHne uam no npotokonam telnet,
ssh, npeaBapuTeibHO cKonupoBsas ¢ali/ibl 0OOHOBAEHMIA Ha YCTPOMCTBO MO NpoToKoay FTP;

- yepes Web-uHTtepdeiic no npotokony HTTP;

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

1.1.1 Motoku E1

MoTok E1 (2048 K6uT/c) — 3TO NepBMYHbII KaHan Nae3MoxpoHHon umbposoi nepapxum (PDH).
Ba3oBbIMM XapaKTePUCTUKaMM ero GU3MYECKOro YPOBHA ABAAIOTCA aJArOPUTM KOAMPOBAHUA CUrHana u
dopma umnynbca. B antepaType, Kak NpaBMO, YKa3biBaloT ABa aAropuTma KoguposaHua — AMI (Alternate
Mark Inversion) n HDB3 (High Density Bipolar 3), Ha npaKkTuKe e B nogasnsatowem 60/blNHCTBE C/lyYaeB
NCMNONb3YyeTca nocnegHuin. HapylweHna NAMHENHOro KOAMPOBAHUA BbI3blBAlOT NOABMEHWE TAaK HA3bIBAEMBbIX
KOAOBbIX OWMBOK, OA4HAKO 3TOT NapameTp ABAAETCA BTOpocTeneHHbIM. Kopoeas owwubKa He Bceraa
npuBoAMT K BMTOBOM, @ MMEHHO YacToTa H6UTOBbIX owKMbOK (bit error rate — BER) n ecTb BaxHeWwwasn
XapaKTepMCTUKa cucTem UMdpPOoBOI Nepesayn.

CTpykTypa notoka E1 onpeaensetrca Ha KaHa/ibHOM ypoBHe. Kak M3BeCTHO, 3TOT MNOTOK
dopmupyeTca nNyTemM BPEMEHHOro My/nbTUMAeKCMpoBaHua 32 KaHanoB 64 K6ut/c. Mpu 3tom TakK
HasbiBaeMbllt uukA (frame) E1 obpasyetca n3 32 BOCbMUOUTOBLIX TaliM-CIOTOB, Hymepyembix oT 0 go 31.
HyneBolt TaliM-CIOT NpUMEHAETCA Aaa CyXKebHbIX Lenei: nepeaayn cUrHana UMKAOBOM CUHXPOHMU3ALMK
(FAS — Frame Alignment Signal) unun curHana NFAS (Not contain Frame Alignment Signal), coobuieHuii 06
OWMOKax W aBapuiHbIX CUrHanoB. Ecan npu 3TOmM BCe OCTafbHble TaliM-C/IOTbl OTBOAATCA MOA,
No/Ib30BaTeNbCKYO MHPOPMALMIO, TO TaKyl CTPYKTYpPy MOTOKa HasbiBaloT umknosoit (FAS) nan MKM-31.
Cuctembl UKM-31 ncnonb3ytoTca oA nepenadun AaHHbIX, a TaKKe B HEKOTOPbIX NpuaoxKeHuax ISDN.

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

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

Kpome MKM-30 1 MKM-31 cyuwecTByeT ewe oauH TN notoka E1, KOTopbIi XapaKTepusyetcs
oTCyTCTBMEM BOOOLWE KaKoM 6bl TO HM OblNO  CTPYKTYpbl, T. €. pasfdeneHuMa Ha KaHanbl.
HecTpyKTypurpoBaHHbI NOTOK E1, Kak NpaBWAO, NCNOb3YIOT B CETAX Nepesayun AaHHbIX.

MpoTtokon nepepgaun E1
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MynbTUnAeKcopbl-kommyTaTopbl Sprinter TX cnocobHbl nepegasaTb OT O4HOMO 40 ABaALATK
yeTblpex NOTOKoB E1 yepes ceTM NakeTHoM nepenayun AaHHbix (Hanpumep, IP cetn nnm Ethernet). Mpouecc
nepegayn npospayveH Aaa BCeX MPOTOKO/IOB M CUTHanAM3aLuuMid U, TakMM 06pasom, COBMECTUM CO BCEM
CyLLecTBytOWMM 060pya0BaHNEM, NCMONL3YIOLWMM MHTepdelicol E1.

B ocHoBe TexHonoruu nepegayn notokos E1 yepes nakeTHyto cpeay Ethernet waum IP nexut
NPUHUMN pa3bueHns OUTOBOro NOTOKA Ha paBHble parMeHTbl M Mepefayn Kaxaoro M3 HUx depes
NaKeTHYIO cpeay B BMAE OTAENbHOMO NaKkeTa, CHabKeHHOro COOTBETCTBYIOLLMM 3arosloBKOM. KaK M3BECTHO,
6a30BbIn “kMpnuunk” ceteirt TDM — notok E1 popmupyetca nytem BpeMeHHOr0 MynbTUNAEKCMPOBaHMA 32
KaHanos 64 Ké6ut/c. Mpu 3ToM, Tak HasbiBaemMblit ppeiim E1 coctomT u3 32 Taiim-cnotos (6aitTos), ABa M3
KOTOpPbIX 0ObIMHO UCNONBL3YIOTCA ANA CAYKEOHbIX uenen: oagvH — ANA CUHXPOHW3AUMK, Apyron — ana
curHanmsaumm. Takum obpasom, ectecTBeHHOMN nopumeit 6utosoro notoka E1 asnserca peim nam rpynna
dpenmoB. Ha nepBbl B3rAsA, MOMET MNOKas3aTbCA, 4YTO A8 HAAEKHOro, OPUEHTUPOBAHHOINO Ha
YCTAaHOB/NEHME COEAMHEHUI CcepBUCA C/edyeT WCNOJb30BaTb TPAHCMOPTHbIM npoTokon TCP. OpHako
peanmsyemad TCP rapaHTMpOBaHHasA [AOCTaBKa MNAKETOB YpPe3Bbl4aMHO M3ObITOMHA, KpoOme TOro,
MCNONb3yeMbI B MPOTOKO/IE MEXaHW3M MOBTOPHON Mepefayn COBEPLIEHHO He MpeaHa3HayeH AnA
NPUNOXKEHUN PpeanbHOrO BPEMEHM.

bonee nopxopAwmMm ABAAETCA MPOTOKOA TPAHCMOPTHOIO YPOBHA, OCHOBAHHbLIM Ha MNepefadye
Aentarpamm 6e3 KBUTaHUMI, OMNLUMOHANBbHO BO3MOMXKHO MCMOAb30BAHNE MeXaHWM3Ma NOBTOPHOW Nnepegayn
AaHHbIX Ha OCHOBe fBHOrO 3anpoca Ha nepegadvy. B atom cnyyae pona cnyxkebHol mHbopmaumm
(M36bITOYHOCTE) 3HAUMTENbHO MeHblue: 3arosioBok Ethernet (14-18 6aliiT), onuuoHanbHo UDP u IP
3arosioBoK (8+20 6aliT), 3aronoBok TDMoP (14 6ant) wu FCS (4 6aiita). UToro — 60 6akT npwu
MCMNoab30BaHUM NpoTokonoe IP/UDP n 32 6aiT 6e3 ncnonb3oBaHWA 3TUX NpoToKonos (+4 6aliTa npu
ucnonb3oBaHmMm VLAN T3ra). Yke npu 256-6a1MTOBON NoME3HOM Harpyske 3TO BNO/He npuemnemo. Takoe
obbegnHeHne GpPerMMoB He NpUBEAET K CKONbKO-HUOYAb CYyLLECTBEHHOMY YBEAMYEHUIO 334EPIKKMU,
NOCKONbKY Kaxablh penm anutca scero 125 mkc. [axe mMcnonb3oBaHue rpynnbl U3 BOCbMU Gperimos,
NpUBHECET AONOJIHUTE/NIbHYIO 3a4ePXKKY BCero B 1 mc, YTo Ha NopALoK meHblle 15-mc 3aaeprKKn Kogeka 8
Kéut/c, ncnonbsyemoro B cucremax IP-renepoHnn.

KakoBbl 6bl HM ObIAM AeTann peanm3aumnnm CUCTEMbl MAKETHOM nepeaadun uMppoBOro NoToKa,
BaXHO OTMETUTb, YTO OHM obecrneymBatoT NPO3paYHyto nepecbinky ¢peiimos TDM, He U3MEHAA HU TaM-
CNOTbl, HX KaHajbl CUTHaNM3aUUKN, HU NepedaBaemyto MHpopmaumio. NMoaToMy MX MOXKHO UCMNOJIb30BaTb
AN1A TPaHCNOPTUPOBKM TpaduKa Ntobbix cepsmcoB E1, AaxKe ecam YacTb KaHa/loB 3aHATA Mo, AaHHbIe UK,
CcKarkeM, notok E1 He wmeeT BoobWE HUKAKOW CTPyKTypbl (T. e. npeacraBnsetr cobow
HECTPYKTYPMPOBaHHbI/ NOTOK 6MTOB). TexHoI0rMsA NpUMeHMMa U gas cepsuca Fractional E1, B sTom ciyyae
ONA CHUXKeHUs obbema TpaduKa B IP-nakeT BKAOYALOTCA cnelmanbHble MHPOPMaLMOHHbIe H6aliTbl.

PaccmoTpyMm MCMONb30BaHWE KasKAOro M3 Tpex TUMOB CUrHaAM3auMn: BHYTPUMOAOCHYHO (in-
band), no BblgeneHHbIM curHanbHbiM KaHanam (CAS) m obuwekaHanbHyto (CCS). Mpu Mcnonb3oBaHUK
BHYTPUMNONIOCHON CUTHANINM3AUMKN CNy»KebHaa MHPopMaLMA NnepeaaeTca No PasroBOPHOMY KaHany B TOM e
YacTOTHOM AMana3oHe, YTo M cama peyb. CnykebHble COObLEeHNA NpeaCTaBAAT cO60M NPOCTO TOHA/IbHbIE
curHanbl (Hanpumep, kKoabl DTMF mam MFCR2) 1 noatomy npospayHo nepecbinatotcs cuctemamu ElolP
BMecTe ¢ peybto. CoobuieHuna curHanmsaumm CAS nepecbinatotca B TOM e ppelime E1, 4to n cama peub
(&nAa HMX cneuunanbHo BblageneH 16- TaMM-COT), HO He B peyeBOM AmanasoHe yactoT. Cuctemol ElolP
nepeaaoT ux Toxe abcontoTHO Npo3pavyHo. Hanbonee M3BECTHLIN NpeacTaBUTe/ b CUCTEM 0DOLLEKAaHANbHOM
curHanusaumm — 310 cuctema OKC No 7 wam QSIG, ucnonbsyouwasa 64-K6ut/c KaHanbl nepegayn
MHbOpPMaumKn. B KayecTBe MocnegHMX YacTo CAYXKaT KaHanbl (TalimM-cnoTbl) BHYTPWM noTokos E1. B atom
C/ly4ae coobLLEeHUA CUTHaNN3auumn Toxke 6e3 npobnaem cneaytoT yepes yctpoictea E1olP.

Ona obecneyeHua KayectBa (a MHOTAA M BO3MOXKHOCTW) nepegaun E1 Tpaduka HeobxoamMmo
NnoAAepKMBaTb LO/IKHbIV YPOBEHb CMHXPOHM3aumu. MakeTsl, Nepegasaembie no Ethernet-cetam (a Tem
b6onee IP-ceTaAm), WCNbITLIBAIOT ONPEAENEHHYIO 33a4epiKKy, MpUYEeM ee BelMYMHA MOMKET CUJIbHO
BapbupoBaTbcA. [na amynaumm B IP-cetn paboTbl cet TDM Heob6X04MMO YMEHbLUMTb BapuaLMIO 3a4EPMKKU
[0 onpefeneHHOro ypoBHA, obecneuyMBaloLLEro KayecTBeHHyl TenedpoHHyto cBA3b. [aHHasa 3apada
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pewaeTca NpUuHMMakoWmm MynbTUNNIEKCOPOM-KOMMYTAaTOPOM Sprinter TX ¢ nomouibo craa*kusatowero
6y¢epa n cneynanbHOro airopuTtma BOCCTaHOBJ/IEHUA YaCTOTbI Nepeaayun E1 noToka.

CUHXpOHM3aUMA

[na obecneyeHns MPO3payYHOCTM Mpouecca nepesaydn notoka E1 yepes nakeTHyto cpegy, B
KOTOpPOW Bpema 3agepKKu (Bpems, Tpebyemoe ana nepegayn naketa OT MyHKTa OTNPaBKM 4O MyHKTa
HasHauyeHWA) ANa Kaxkgoro naketa AaHHbIX MOMKET BapbMpoBaTbCA B LUMPOKMX Npegenax, Heobxogmmo
CrNaXKMBaTb BapuaumMn 3a4epXek U NoAaepXmnBaTb MOCTOAHHYIO YacTOTy nepeaadn AaHHbIX, B TOYHOCTM
COOTBETCTBYIOLLYIO YacTOTe Npuema.

ANropuTm nepeaadn BbIrNAgUT cnegyowmm obpasom:

Bxogawme notokn E1 npuHUMatoTcs abOHEHTCKMMU MHTepdeincamm ycTponctsa. MpuHATbLIRN
NOTOK pasbuBaeTca Ha nakeTbl gnmMHoi oT 128 po 1408 6aiT, KoTopble coaepKaT oT 4 ao 44 ¢ppenmos
G.704 (npw nepegave 32 Taim-cnoTtoB) U oT 4 go 252 ¢permos G.704 npu nepesade meHee 32-yx Tanim-
CNOTOB. ITW NaKeTbl CHAbXKatoOTCA 3aro/IOBKAMM B COOTBETCTBUM C OAHUM U3 NOALEPHKMBAEMbIX CTAaHLAPTOB
M MEeTKaMW MpUOpUTETa, U 4Yepe3 paBHbIe MPOMENKYTKM BpemeHM, bnarogapAa NOCTOAHHOM 4YacToTe
NPUHMMAEMOrO MOTOKa, HaMNpPaBAAKTCA B arperatHblil MHTepdeic n B ANHUIO Nepedayn. ANropuUTmbl
paboTbl MaKeTHbIX KOMMYTaTOPOB rapaHTUPYIOT MNPUOPUTETHYIO rMepesady MaKeToB, COAEePKaLLMX
NMOTOKOBblE AaHHble. BCTpeyHoe yCcTPOMCTBO NMPUHMMAET aApecoBaHHbIe eMy MaKeTbl, U MOC/Ae KOHTPOAA
LEeNOCTHOCTM HanpasAseT Mo/ib30BaTesIbCkMe NakeTbl B bydep aboHeHTCKoro uHTepderica. Ha ocHose
MHbOPMaUMKN O CTeneHu 3anonHeHusa bydepa ycTaHABAMBAETCA YAcTOTa BbIXoAALLero noToka. Mpoueaypa
KOPPEKTUPOBKM BbIXOAHOW 4acToTbl BblinosHaeTca 20 pa3 B CeKyHAy, YTO MO3BOJIAET BOCCTAHABAMBATb
WUCXOAHYIO YacTOTy C BbICOKOM TOYHOCTbO. 3a BpPems MopagKa HECKOIbKMX CEKYHZ NOC/Ae BK/YEHMUSA
YCTPOWCTBA CKOPOCTb BbIXOAHOrO NMOTOKA MOACTPAMBAETCA K CKOPOCTM BXOAHOIO MOTOKA M OCTAeTcA TOYHO
paBHOW el B Te4YeHWe BCEro BpemMeHn paboTbl ycTpoicTBa. MrHOBEHHbIE OTK/IOHEHWUS CKOPOCTM Nepesayn
He npeBbIWwatoT 1-2 MUANMOHHbBIX fonen (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
yCTpOMCTBa.

Hacrtpoiika E1

Y1o6bl HacTpouTb E1, HEobXxoAMMO YCTaHOBUTb MapameTpbl COEAMHEHUSs W MapameTpbl
nepegayn. K napametpam coeguMHeHMA OTHOCATCA afpec YAANeHHOro MyabTUMIeKcopa-KomMmMyTaTopa U
HOMep MopTa Ha HEM, a TaKXe OCHOBHble MapamMeTpbl MaKeToB AaHHbIX Hecylwmx NoTok E1 Takme Kak
pa3mep naketa, MeTkn VLAN M npruopuTU3aLUK, PEXMM CKaTUA Nay3. T.e. YToObl YCTAaHOBUTb COeAMHEHUE
MeXay yKasaHHbiMmK E1 nHTepdencammn Ha NOKaAbHOM MYAbTUMNAEKCOPE-KOMMYTATOPE U yaaneHHOM, Bobl
OO/MKHbI YKa3aTb HoMep E1 uHTepdelica Ha NOKanbHOM MyAbTUMNIEKCOPE-KOMMYTATOpPeE, YKa3aTb IP agpec
YOANIEHHOrO MYNbTUNAEKCOPa-KoOMMyTaTopa M Homep E1 mHTepdeica Ha yaaneHHOM MyAbTUNEKCOpe-
KOMMyTaTope. 3TO MOMKEeT cAenaTb TOMbKO aAMMHUCTPATOP M HACTPOMKa A0/KHa ObiTb BbINOJHEHA Ha
060X KOHLLaX BUPTYaIbHOrO COeAMHEHUS.

CywiecTByeT BO3MOXHOCTb YCTaHAB/IMBATb COeAMHEHME TO/IbKO C O4HOMO KOHLA. 3TO BO3MOXKHO,
KOrZa Ha yaaNeHHOM YyCTPOMCTBe y TOoro uHTepdeiica, C KOTOpbIM NNAHUPYETCA COeANHEHME, YCTaHOBEH
pexkum Listen.
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CyLecTByIOT Cc/leaytolLme napameTpbl:

MNapameTpbl nepeaaym:

e VLANID

Homep BupTyanbHOW noKanbHoO ceTn. Heobxogmmo BbibMpaTb Takok VLAN, 4Tobbl NaKkeTbl
NPOX0AMIN HAaCKBO3b OT OAHOr0 YCTPOMCTBA A0 ApYyroro. Bo3amoskHbl BapuaHTtbl oT 0 go 4095, 0 o3HavaeT
otcytcTBue metkm VLAN.

o VLANPri

BCTpOEHHbI KOMMYTaTOP MY/IbTUMNEKCOPA-KOMMYTaTopa TpebyeT 4Tobbl NpuopuTeT Obln paBeH 6-Tn
mam  7-mm  anAa obecneyeHnA abCONIOTHOFO MPUOPUTETA, ECAN Ke UCNONb3YITCA BO3MOMHOCTU
NPUOPUTU3ALUN AOMNOAHUTENBHOTO 060PYAOBAHUA MOMKHO MCNOMb30BaTbh Nt060OE YMCAO B 3TOM CAyyae
MYNbTUNNEKCOP-KOMMYTATOP ANLWb NOMeYaeT nakeTbl E1, a 4ONONHUTENbHBbIE KOMMYTATOPbl OTBETCTBEHHDI
3a T0, YTobbI AaTb NpuopuTeT cornacHo nHbopmaumm VLAN. Heobxoammo, utobbl Tpaduk E1 umen cambiit
BbICOKMM NPUOPUTET B MeCTHOM ceTu Ethernet.

o Compression

Br/toueHune/BbiknodeHne cxkaTua. CxaTue ocyulecteaseTtca 6e3 notepb. Ecam ckatue BKAOYEHO, TO
Heucnosiblyemble B KaHane TaliM-CIOTbl He MepeaarnTca, C/efoBaTeslbHO, YMEHbLIAeTcAa pasmep
nepeaaBaemMblx NAKeTOB, a, C/IeA0BATENbHO, N 06bEM NepesaBaemMblX AAHHbIX.

e KeyFramelnterval

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

MoeT NnpMHUMaTb 3HadyeHns oT 0 o 65535 ppeimos.

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

e DSCP

Kog, anddepeHumpoBaHHoro obcnyRkusaHmna npeacrasaseT cobon sHauyeHne, kogupyemoe B nosne DS
(Differenciated Service - audpdepeHunpoBaHHoe obcnyKumBaHue). Kaxkabi y3en DS gonxKeH Mcnonb3oBaTh
3TO 3HauyeHWe AanAa Bblbopa nosTtanHoro nosegeHus (PHB - Per-hop behavior), ana peweHua o
KNAaCCUPUKALMM KaXKAOrO MepecbllaemMoro naketa, GYHKUMA KOHAMUMOHWPOBaHMA TpaduKa, TaKUX Kak
M3MepeHUa, MAPKUPOBKA, 06paboTka M KoHTposb. Mone anddepeHumpoBaHHOro obcnyxkmnsanua (DS)
3aHMMaeT 6 cTapwunx 6uTos (bbiBwero) okTeTa IPV4 TOS 1 (bbiBwero) okteTa IPV6 Traffic Class;

Bo3MOKHbI ceaytoLme 3HaYeHUA KogoB AnddepeHUnpoBaHHOro 06CyKNUBaHUA:
default - obecneyeHune nepecbiNKM No Bo3MoKHOCTH (RFC 2474)
¢s[1..7] - Class Selector Codepoint - Kog cenektopa knacca (RFC 2474). Tabanuya 1.1 - cooTBeTCTBUA CO
3HayeHnamu ToS.
aff1..4][1..3] - Assured Forwarding - FapaHTupoBaHHas nepecblnka (RFC 2597, RFC 3260). Tabavua 1.2 -
COOTBETCTBMA CO 3HaYeHmnaAmmn ToS.
ef - Expedited Forwarding - yckopeHHas nepecblnika (RFC 3246)

Tabnunua 1.1 — Kog cenektopa Knacca (Class Selector Codepoint)

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

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

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

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

BbicwMii npuopHTeT AF13 (001110) AF23 (010110) |AF33 (011110) AF43 (100110)
OT6pAChIBAHNA NAKETOB DSCP 14 DSCP 22 DSCP 30 DSCP 38
ToS 56 ToS 88 ToS 120 ToS 152

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

#TDMoOP {
#0{
#config{
Set ToS=32;
Set DSCP=csl;
}
}
}

e FrameSize

YcTaHaBnvBaeT pasmep pperima B %2 mc. MoxKeT NpuHMMATb 3HavyeHuA: oT 1 go 63. Mo ymon4yaHuto
paBHO 2. Heo6X0AMMO NOMHUTL, 4TO 4Yem BoJiblie NAKeT, TEM MeHbLUEe HAKMAAHbIX PacXoAO0B Ha nepesnady
3arosioBKka. Tem Bosblue 3agepKKa Ha naketTmsaumto. Tem 6onbwine notepm 6MT Npu NponagaHUmM 04HOTO
nakera.

[TapameTpbl Nnpnema:

e JBSize

YcTaHOBKa pa3mepa BbIXOZAHOWM oyepeam, B MUNANCEKYHAAX.
OH ponkeH ObITb 6osblie, Yem GNYKTyauMa TPAH3UTHOTO BPeMeHM B ceTW. Hanpumep, ecam gas cTa
NnakeToB Bpems TpaH3uTa Konebnetca ot 2.5 fo 6.5 mc, To 6ydep fomKeH 6biTb, XOTA Obl 4 MC, YTODObI HU
OAMH NaKeT He 6bln noTepsaH. Jlydwe, ecnn bydep ewe 6onblue, TOrga CMOXKeT paboTaTb MeXaHM3M
nepesanpoca NOTEPAHHbIX NakeToB. Bo Bcex cnyyasax, Korga AMCNEPCUA BPEMEHWU 3a4EPXKKU MpeBblllaeT
eAMHULbI MUNANCEKYHA, BEIMYMHA Bydepa — KOMNPOMUCC MEXKAY 3a4EPKKON U KOIMYECTBOM NOTEPAHHbIX
naketoB. MoKeT NpuHUMaTb 3HaveHuA: oT 1 mc go 2000 mc Ha nopT, HO He 6onee 4000 mc Ha Bce
ycTpoicTBo (HaumHas ¢ 9.4SR26).

CnegyeT yunTbiBaTb, YTO MaKCMMasbHOe KosimyectBo Ethernet dppelimos B jitter-6ydepe, orpaHnyeHo
ymcaom 512, T.e. 4OKHO BbINONHATLCA ycnoBue JBSize/FrameSize < 256 (HaunHan ¢ 9.4SR28)

o MaxTimeout

MaKkcMManbHOe Bpems 3KCTPanoasauMu (NOBTOPEHWs MNOCAeAHEero MOJy4YeHHOro MNakeTa B Ciy4yae
BPEMEHHOrO MPeKpaLLeHNA BXOLHOIO NOTOKA NAKETOB, HANpPUMep npu nepekntodeHnn Ethernet anHka Ha
pe3epBHbIN B Cly4ae aBapuu) BbixogHOro notoka E1. [lnanasoH 3HavyeHuii ot 0 go 7000 mc.

e SyncSource

YKa3blBaeT WUCTOYHMK CUHXPOHM3auMKM noToka E1, Homep uHTepdeica E1 BbibepeT UCTOYHMKOM
CUHXPOHU3AUMM BXOAALMI NOTOK Ha YKa3aHHOM MHTepdeiice; -1 (N0 yMOAYaHMIO) PEXMM BOCCTaHOBNEHMA
4yacToTbl.

NapameTpbl NPOCKaNAb3bIBAHMA:

o SlipLeft, % u SlipRight, %
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MUHUMaNbHOE 3HaYeHne gKUTTep-bydepa B NPOLEHTAxX OT ero pasmepa (neBas M NpaBas rpaHULA).
MpuMmeHseTca paa OTCNEKMBAHWUA MPOCKaNb3biBaHUA (T.e. MBO nepenosiHeHus, Mbo onycToleHus

OXUTTep-6ydepa) npu BHELWHEN CUHXPOHM3ALMUMN.

1.1.1.1 HacTpo#Ka nepegaumn notoKoB E1 yepes meHio

[na aToro HeobxoAMMO B MeHI0 nepenTu B NyHKT “3.2.2.1 [yHkm /TDMoP/nopm/config”. OH
CNYKUT ONA YCTAHOBAEHMS BUPTYANbHOTO COEAMHEHUSA MeXKAy YKasaHHbiMM E1 uHTepdelicamm Ha
NNOKa/IbHOM MY/IbTUTIEKCOPE-KOMMYTaTope M yaaieHHOM, onpeaesieHHoMm ero IP agpecom.

HacTpolika MoKeT BbINONHATLCA TONbKO aAMUHUCTPATOPOM W1 A0XKHA BbITb BbINOAHEHA
COOTBETCTBYIOLLMM 06pa3om Ha 060MX KOHLLAX BUPTYa/IbHOrO COeANHEHMA.

[aHHbIV NYHKT MEHI0 BbIFAAUT caeayoumm obpa3om, Npu coOpoLLEeHHbIX HacTPoMKax (no

YMONYaHUIO):

/TDMoP/0/config
[>..

| --Status—--

| StrStatus

| SIPStatus

| LinkStatus

| CurrentJB

| Speed

| —--NetConfig--
| AdminStatus

| RemotelIP

| RemoteChannel
| FrameSize

| VLANID

| VLANPri

| DSCP
| MaxTimeout

| UseIP

| GatewayBypass
| ——-Config--
Filter:

LPOS

Power Down
WaitingInvite
Down

0

0

Listen
0.0.0.0
0

2

32

6
default
4000

Yes
Disabled

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

<Press any letter key to start filtering items>

ESC+h - Help

4

0=311
0-=-311

No

PID
Disabled
16

il
Enabled
No

0
Disabled
75

125

0.0.0.0
5060
41000

[leTanbHoOE onncaHMe HaCTPOEK, HUXKe Mo TeKcTy B nyHkTe "3.2.2.1 yHkm /TDMoP/nopm/config".

Mpumep:

Ona

co3faHusa
MY/IbTUMNEKCOPOB-KOMMYTaTOPOB:

BUPTYaNbHOro

KaHana

El mexay

nepsbiMun
nepsbit ¢ IP agpecom 192.168.0.22 wn BTopon - 192.168.0.23,

uHTepdericamm  AByx

HeobXoANMMO A0NKHbIM 06pPa3som CKOHOUIYPUPOBaTL YCTPOMCTBA Ha 06OMX KOHLAX.

KoHourypaums yctporictsa c IP agpecom 192.168.0.22:

/TDMoP/1/config
[ >..

| —-Status--
StrStatus
SIPStatus
LinkStatus
CurrentdJB
Speed
--NetConfig--
AdminStatus
RemotelIP
RemoteChannel
FrameSize
VLANID
VLANPri

LPOS_22

Working, PID Sync
Connected

Up

3999

942

Connect
192.168.0.23
1

2

32

6

Advanced
Description
JBSize
LocalTs
RemoteTS
Loop
SpeedReg
Compression
KeyFrameInterval
DoubleSend
LostRequest
ConstSpeed
ConstSpeedValue
Slip
SlipLeft

ESC+h - Help

4

0-31
0-31

No

PID
Disabled
16

=1
Enabled
No

0
Disabled
75
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DSCP
MaxTimeout
UseIP
GatewayBypass
--Config--

default
4000

Yes
Disabled

P326.30.11-006-62880827-2016

SlipRight
--NATConfig--
WANIP

SIPPort
TDMPort

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

125

0.0.0.0
5060
41000

KoHdurypaums ycrpoiictsa c IP agpecom 192.168.0.23:

/TDMoP/1/config LPOS 23 Advanced ESC+h - Help
[>.. | Description

| —-Status-- | JBSize 4

| StrStatus Working, PID Sync | LocalTsS 0-31

| SIPStatus Connected | RemoteTS 0-31

| LinkStatus Up | Loop No

| CurrentJB 1572 | SpeedReg PID

| Speed 4030 | Compression Disabled
| --NetConfig-- | KeyFrameInterval 16

| AdminStatus Listen | DoubleSend =1

| RemotelIP 192.168.0.22 | 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--

| UseIP Yes | WANIP 0.0.0.0

| GatewayBypass Disabled | SIPPort 5060

| -—-Config-- | TDMPort 41000
Filter: <Press any letter key to start filtering items>

1.1.1.2 HacTpoiKa nepegaumn HedppeiiMmnpoBaHHbIX NOTOKOB E1

Hanee HeobxoaMmo nepentn B MeHto no nytv “3.2.1.1 lyHkm /E1/nopm/config” n napamerp
Unframed nepeBectn B 3Ha4yeHue Yes. ITo geinctame HeoHX0AMMO BbINONHUTL KaK C JIOKa/IbHON CTOPOHDbI,
Tak U ¢ yaaneHHol (npu napametpe AdminStatus = Listen Ha ogHom u3 ycTpoliicTs, napametp Unframed
MOKHO M3MEHATb TO/IbKO Ha oAHOM ycTpolictBe ¢ AdminStatus = Connect). CooTBeTcTBeHHO oT ATC NoTok
[OIKeH 6bITb HeppelnMNpPOoBaHHbIN.

1.1.1.3 HacTpoiKa Komnpeccum (cxkaTtma) npu nepegade notokos E1

ECnM  cKaTMe BKAKOYEHO, TO HEUCnosiblyemble B KaHasne TalM-CloTbl He nepejaloTcs,
CNefoBaTesIbHO, YMEHbLUAeTca pasmep MepedaBaemblX MNaKeToB, a, cnefoBaTesbHO, UM 0b6bem
nepepasaemblx AaHHbIX. CKkaTue ocyuecteaneTca 6e3 noteps.

[na  BKAOYEHMA CKaTuA HeobxoAMMO neperTM B MeEH Mo  NyTu
/TDMoP/nopm/config” v nepesectn napametp Compression B 3Ha4eHue Enabled.

“3.2.2.1 [lyHKm

B cnyyae BKAIOYEHHOrO CXKaTUA MOXKHO pPeryanpoBaTb MHTEpBan Mexay nepefavyamun nakeTos
co BceMu Talim-ciotamm (KeyFramelnterval). MoxeT npuHUMaTh 3HaYeHus ot 0 o 65535 ¢peitmos.

Mo ymonuyaHuio MMeeT 3HayeHue 16 ¢pelimos, T.e. MaKeT CO BCeMM Talm-cnotamu byaet
OTNPaBAATLCA Yepes Kaxaple 16 ppeiimos.

1.1.1.4 HacTpoiika CMHXPOHM3aUMK NoToka E1 oT BHeLWHero NCToOYHMUKA

[NA CUHXPOHM3aLMU OT BHELLIHEro UCTOMHUKA B NYHKTe MeHto “3.2.1.1 [TyHkm /E1/nopm/config”
HeobxoAMMO napameTpy SyncSource 3apaTb 3HauyeHWEe MOpPTa, OT BXOAALLEro MOTOKA KoToporo byaer
CMHXPOHM30BaTbCA NOTOK E1 Ha Tekywem nHTepdelice.

Mo ymon4aHuio: -1 (pexknMm BOCCTaHOB/IEHMNA YacTOTbl)
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Mpy BKNKOYEHUM CUHXPOHM3ALMU OT BHELHEro MCTOYHWKA, TPebyeTcs BKOUUTL PEXUM
OTC/IeXXMBaHMA  NpPOCKanb3biBaHMA  (napametrp  Slip  yctaHoBuTb B Enable B HacTpoikax
/TDMoP/nopm/config).

MNpumep:

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

Motok E1 nHtepdeica 0 byaeTt 6paTb CUHXPOHM3AUMIO OT BXoaswero B 1 nopT notoKa E1.
1.1.1.5 Hactpoika ay6ampoBanusa ¢ppeinmos E1

Onsa BrkntoueHua aybaumposaHus ¢peiimos TDMoP, HeobxoguMmo nepenTn B MEHIO B MYHKT
“3.2.2.1 yHkm /TDMoP/nopm/config” v HacTpouTb napameTp DoubleSend.

3HauyeHMe napameTpa yYKa3blBaeT Yepes CKO/IbKO ppeirnmoB oTnpaBaaTb Ay6AMpPOBaHHbIN dpelim.
MoKeT npMHUMaTh 3HaveHuA oT -1 o 63 pperimos.

Mo ymonyaHuio: -1 (aybnmpoBaHMe OTKIIOYEHO);

MNpumep:

DoubleSend nmeeT 3HaueHue 0;

Oyb6aunpoBaHHbIl dpelim bygeT oTnpas/ieH cneayolmnm;

MNpumep:

DoubleSend vmeeT 3HayeHue 1;

LdybnupoBaHHbIV dpelim byaeTt oTnpasneH yepes 1 ¢ppeiim;

1.1.2 NpotoKkon pesepsuposaHua STP (Spanning Tree Protocol)

Spanning Tree Protocol — ceTeBoi NpoToOKo/, paboTalowmii Ha BTopom yposHe moaenn OSI.
OcHOBaH Ha 04HOMMEHHOM anropuTMe, pa3paboTuNKomM KoToporo asasetcs «Mama UHTepHeTa» — Paaba
MepnamaH (aHrn. Radia Perlman).

OcHoBHoW 3apaveit STP aBnsetca npueeseHue cetn Ethernet ¢ MHOXeCTBEHHbIMM CBA3SMU K
APEBOBUAHOM TOMOJIOTUM, WCKAOYAIOWEN UMKAbI MaKeToB. lpoucxoguT 3TO MyTEM aBTOMATUYECKOro
6/10KMPOBAHNA HEHYXKHbIX B AAHHbIM MOMEHT A4 MNOJHOW CBA3HOCTM NOPTOB. [1POTOKON OMUCaH B
cTaHgapre IEEE 802.1D.

NpuHumnn aencremnsa STP:

e B cetu BbibUpaeTcs oauH KOPHEBOW MOCT

o [lanee KaxApl OT/IMYHbIA OT KOPHEBOINO MOCT NMPOCUYUTLIBAET KPaTYAMLIMI NYTb K KOPHEBOMY.
CoOTBeTCTBYHOLLMI NOPT Ha3bIBAaETCA KOPHEBLIM NOPTOM. OH y N1060ro He KOPHEBOTO KOMMYTATOPa TO/IbKO
oAnH!

° NMocne aToro AnA KaxkAoro cermeHTa CeTu MPOCYUTbIBAETCA KpaTqaﬁumﬁ nyTb K KOpHEBOMY
nopty. MocT, u4epes KOTOprﬁ npoxogut 3TOT NYyTb, CTAHOBUTCA HaA3HA4Y€HHbIM AONA aTon ceTwu.
HenocpeactseHHO I'IO/.'J,K!'HO‘-IGHHI:II\;I K CeTn NOPT MOCTa — Ha3HA4YeHHbIM MOPTOM.

e  [lanee Ha BCex mocTax 610KMPYIOTCA BCe NMOPTbI, HE ABAAIOWMECA KOPHEBBLIMW U HAa3HAYEHHbIMM.
B uTore nosyyaetcs ApeBOBMAHAA CTPYKTypa (MatemaTuyeckuit rpad) C BeplIMHON B BUAE KOPHEBOro
KOMMyTaTopa.

Anroputm aencreusa STP:

e [loc/ie BK/OYEHUA KOMYTAaTOPOB B CETb, MO-YMOAYaHUIO Kaxabii () KommyTaTop cumtaet ceba
KOpHeBbIM (root).
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e  3aTemM KOMMYTaToOp HayMHaeT MNocbllaTb MO BCEM MOpTam KoHourypaumoHHble Hello BPDU
nakeTbl pa3 B 2 CeKyHAbI.

e  Wcxopsa m3 gaHHbix Hello BPDU nakeToB, TOT MAM MHOW KOMMyTaTop npuobpeTtaeT cTaTtyc root,
T.€. KOpHSA.

e [locne aToro Bce NopTbl Kpome root port u designated port 6n1okupytoTca.

e [lpoucxoaut nocbiika Hello-naketos pa3 8 20 cekyHAa 6o npu nponagaHnm/BoccTaHOBAEHUA
KaKoro-HMbyab MHKA, C LeNblo NPenaTCTBUA NOABJAEHUA NeTeNb B CETU.

1.1.3 Rapid Spanning Tree Protocol (RSTP)

Rapid STP (RSTP) xapaKTepusyeTcs 3HauMTEeNbHbIMU YycOBeplleHCTBOBaHMAMKU STP, cpeau
KOTOPbIX HEOBX0AMMO OTMETUTb YMEHbLLIEHNE BPEMEHU CXOANMOCTU N HoNee BbICOKYIO YCTOMYMBOCTD.

MpuHUMN paboTbl B 0OLWMX YepTax Moxoxk Ha STP: BbibupaeTcA KOpHEBOM KomMmyTaTop, K
KOTOPOMY, KaXKAblA U3 y4acTBYIOLLMX B NOCTPOEHMM AepeBa KOMMYTATOp, ULLET KpaTyanlunii mapupyT (c
YYETOM MPOMNYCKHOM CNOCOBHOCTM KaHasa) yepes cocegHMe KOMMYTATopbl (MAM Hanpamyto). JIMHUK, He
nonasLUMe B MapLLPYT, NEPEBOAATCA B PEXMM OXUAaHMA N HE UCNONb3YIOTCA ANA Nepeaayum AaHHbIX, NOKa
paboTaloT OCHOBHble /IMHUU. B cnyyae BbIxOAa@ M3 CTPOS OCHOBHbIX JIMHUIA, OMWUAAWOWME JIMHUK
MCNONb3YIOTCA ANA MNOCTPOEHUs asbTePHATUBHOM TOMOMOrMKM, MOC/Ee 4Yero ogHa W3 SIMHUKA CTaHOBUTCSA
aKTUBHOMW, a OCTa/IbHble NPOAOJIKAOT HAXOAUTHLCA B PEXKUME OXKUAAHUA.

1.1.3.1 ®yHKUMA 3aWwmuTbl KOPHA «root guard»

®YHKUMA 3aLMTbl KOPHA obecrneynBaeT BO3MOXKHOCTb 334aTb PacnooXKeHWe KOPHEBOTO MOCTa
B CeTU. 9To obecneymBaeT YyBEPEHHOCTb B TOM, YTO MOPT, HA KOTOPOM aKTUBU3MPOBAHA QYHKLMA 3aLMUTbI
KOPHSA, ABNAETCA HasHayeHHbIM. O6bIYHO BCE NOPTbI KOPHEBOTO MOCTa ABAAOTCA Ha3HAYEeHHbIMM, eCK ABa
nnn 6onee NOPTOB KOPHEBOFO MOCTa HE COeAMHEHbl BMecTe. ECAM MOCT NoJsiyyaeT BbICOKOMPUOPUTETHbIE
STP anemeHTbl AaHHbIX NPOTOKOAA ynpaBneHua moctamu (BPDU) B KopHeBOM MOPTY, A8 KOTOPOro
BKAtOYEHA QYHKUMA 3alMTbl KOPHSA, 3aliMTa KOPHA NepeBoauT MNopT B cocToAHue STP, HasbiBaemoe
HEeCornacoBaHHOCTbIO  KopHA. COCTOAHME  HecornacoBaHHOCTM  KOPHA  aHa/NIOTMYHO  COCTOAHMIO
npocaywmsaHua. TpaduK yepes NOpT B TAaKOM COCTOSHUM He nepecblnaeTcA. Takum obpasom, 3awmTta
KOPHS 3a43aeT PacnooxKeHne KOPHEBOro MOCTa. PYHKLMIO 3aLWmTbl KOPHA HEOBXOAMMO BKAOUYUTL Ha BCEX
nopTax, KOTOPble He AO0MKHbI CTaTb KOPHEBLIMMU.

1.1.3.2 HactpoiKa npotoKkona RSTP
Pexxnm RSTP BKAtOYaeTCA Ha KaXKaoM NOPTY OTAENbHO, MO YMOAYAHUIO OH BbIKAOYEH.

Bo Bknagke meHwo “3.2.3.12 [lyHkm /JEth/mopm/config” napameTtpy Reservation HeobxoavMmo 3agaTb
3Ha4veHune RSTP.

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

| Description

| Speed Auto

| Duplex Auto

| Link Auto

| FlowControl Disable

| Reservation RSTP

| Learning Enabled

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

YcTaHaB/MBAET peXxum paboTbl pe3epBUpPOBaHMS.
Reservation
No — HeT pe3epBUPOBaHMA (MO YMONYAHUIO);
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RSTP — pe3epBupoBaHue no npotokoay RSTP.

[ns HacTpolikn 1 npocmoTpa napametpoB RSTP ncnonbayercs 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:02.08.16 09:30:32.307 : [rstp] Eth port [1] changed state to Block

B nyHKTe Interfaces Bbl MOXeTe MOCMOTPETb POAWN MOPTOB YCTPOWMCTBA, WX CTaTycbl, Bridge ID rnaBHOro
YCTPOICTBA 06CNYKMBAIOLWEro AaHHbIA CermeHT ceTw, Bridge ID KopHeBOro ycTpolCTBa, a Tak»Ke BblbpaTb
nopT Ana 6osiee TOHKOW HACTPOMKN.

Mpumep 1:

MycTb 2 ycTpoicTBa NOAKAOYEHBI APYT K APYry ABYMA MOPTaMU, Ha 3TUX NOPTax BKAOYEH npoTokon RSTP.
Bridgeld 1 yctpoiictBa: 8000-54a54b681130

Bridgeld 2 yctpoiictBa: 8000-5a003b190d9%%e

YcTponcTeo 1 byaeT ABNATLCA KOPHEBbLIM, T.K. UMEET MeHblunit Bridgeld.

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

[>.. Role State Bridge Root

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

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

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

Mpumep 2:

3aaamMm YyCTPOMUCTBY 2 MeHbLUMIA BridgePriority, npuyem Takon, utobbl Bridgeld ctan meHblue, yem Bridgeld
1 ycTpoiictea. CnefoBaTtenbHO, YCTPOUCTBO 2 ByAeT ABAATLCA KOPHEBLIM B CETH.

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

|>.. Role State Bridge Root

| 0 Alternative Discarding 1000-5a003b190d%e 1000-5a003b190d9e
| 1 Root Forwarding 1000-5a003b190d%e 1000-5a003b190d9%e

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

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

Bonee noapobHo Bce napameTpbl RSTP 419 NOPTOB YCTPOMNCTBA MOMKHO MPOYUTATb B MYHKTE
“3.2.4.5 lNyHkm /System/RSTP/Interfaces/nopm”, napameTpbl RSTP Ans BCero yctponctsa onucaHbl B
nyHKTe “3.2.4.6 MyHKkm /System/RSTP/global”.

1.1.4 IGMP (Internet Group Management Protocol — npoTtoKon ynpasneHus
rpynnoBoir (multicast) nepepauveit AaHHbIX B CeTAX, OCHOBAHHbIX Ha
npotokone IP)

KoHeyHble nonb3oBaTtenu, KOTOpPbIle XOTAT NOJ/1y4aTb NaKeTbl MHOFOGAPECHOI‘/JI PacCbiNIKN, 40/1KHbI
MMeTb BO3MOXXHOCTb COO6LU,VITb 6AnKanLWLIMM MapLwpyTnu3aTopam O CBOEM XeJlaHUU CTaTb Y1EHOM rpynnbl
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MHOTOaApeCHOM PacCbiIKM U NOy4YaTb NaKeTbl, NpeAHa3HaYeHHble 3TOM rpynne. MexKceTeBoil NPOTOKON
ynpasnieHua rpynnamu - Internet Group Management Protocol (IGMP) - ncnonbsyetca gns nogaeprkaHus
Y/NleHCTBA B rpynne MHOroaApecHom paccblikun. IGMP TakKe Mcnosnb3yeTcAa ANA COrfacoBaHMA paboTbl
HECKOJIbKMX MAapLUPYTU3aTOPOB MHOTOaZpPECHOM PacCblIKKM, YTO NPOM3BOAMTCA NyTem Bblbopa OAHOrO
MapLlIpyTM3aTopa B KadvectBe '"Beaywero". 3TOT MapLlUpyTM3aTOp OTCAEKMBAET YNEHCTBO B rpynnax
MHOTOaApeCHOM PacCbi/IKK, KOTOpble WMMEIOT aKTMBHbIX 4neHoB B ceTu. IGMP wucnonb3yetca pna
onpeaeneHus, OKEH N MApPLLUPYTU3aTOP NepesasaTtb B MOAK/AKYEHHbIE K HEMY NOACETU NPUHMMAEMble
nakeTbl MAN HeT. MapLpyT1M3aTop, NPUHAB NAKET rPYNMNOBOM PaCCbIIKK, NPOBEPAET MO €ro UCTOMHMUKY, eCTb
M xoTA 6bl OAWH YNeH FPynnbl MHOTOAAPECHOM PACCbIIKM, KOTOPbLIA CAenan 3anpoc Ha MpUem 3TUX
naketoB. Ecamn ga, To nakeT npogsuraetca. Ecam He cywecTByeT HM O4HOIO Y/eHa rPynnbl MHOrOaApPeCcHOM
paccbiNKKM, To NakeT oTbpacbiBaeTcA.

Onepauuu IGMP

IGMP paboTaeT /ioKanbHO. MapLlipyTnsaTop rpynnoBOM PacCbl/IKK, KOTOPbIN NOAKAOYaeTCs K
CeTn, UMmeeT CMUCOK aZPecoB rPYMNnNoBOM PACCbIZIKM FPYMM, MO KpaliHen mepe, C O4HUM U3BECTHbIM Y1eHOM
B 3TOM ceTwn.

[nsa Kakaom rpynnbl €CTb 0AMH MapLUPYTU3aTOP, KOTOPbIN paboTaeT B pexunme pacnpeaeneHms
NaKeToB, NpeaHa3HauyeHHbIX ANSA 3TOW rpynnbl. ITO O3HAYaeT, YTO ecAn ecTb TPWU MapupyTusaTopa
rPynnoBOM pacCblKM, TMOAKAIOYEHHbIX K CeTM, MX rpynnosble uaeHTUdMKaTopbl (groupids) —
€4MHCTBEHHbIE.

XOCT UM mapLipyTM3aTop rpynmnoBoi paccbiIKM MOFYT MMETb YNEHCTBO B rpynne. Korga xoct
MMeEeT YNIEHCTBO, 3TO 03HAYaEeT, YTO OAMH U3 ero NPOLLEeccoB (MpPUKNagHasA NporpaMmma) noayyaeT NaKkeTbl
rpynnoBoM pacCblIKM OT HEKOTOPOM rpynnbl. Korga maplwpyTusatop MMeEeT YNEHCTBO, 3TO O3HAYaeT, YTo
CeTb, NOAKNIOYEHHAA K OQHOMY U3 ee ApYrux MHTepdelncos, NoaydYaeT 3TW NAKeTbl FPynnoBOM PaCCbUIKK.
Mbl FOBOPMM, YTO XOCT UAM MapLIPYTU3aTOP MMEIOT MHTepec B rpynne. B oboux cayyaax — xocte u
MapLIpyTU3aTOpe — COXPAHAETCA CMMCOK rPynmnoBbiX WMAEHTUGUKATOPOB M TPAHCAMPYETCA MX 3anpoc K
pacnpegenstowemy MapLupyT13aTopy.

O6veauHeHue rpynn

XOCT MAM MapLupyTU3aTOP MOTYT MPUCOEAMHUTLCA K rpynne. XocT NoALep’KMBAeT ChuCOoK
NPOLECCoB, KOTOPbIE MMEIT YNeHCTBO B rpynne. Korga npouecc xo4eT NpUCcoeanHUTLCA K HOBOM rpynne,
OH MOCbINIAaeT CBOM 3anpoc XocTy. XocT fobasnseT nmsa npowuecca U umsa Tpebyemoli rpynnbl K ee CrnCKy.
Ecnv 3TO — nepBoe BXOXKAEHME AJ1A STOW KOHKPETHOM rpynmbl, XOCT NOCbIIaeT coobLieHne YieHcTsa. Eciu
3TO He MepBoe BXOXAEHWE, MOCbILIATh 3TO COObLEHME He HAaf0, TaK KaK XOCT — YXKe YeH rpynnbl; OH yKe
noayyaeT rpynnoByH PacCbINKy ANA 3TOM rpynnbl.

MapLwpyTu3aTop TakKe O0BCAYKMBAET CMMCOK TPYMnoBbIX MAEHTUOUKATOPOB, KOTOPbIA
MOKa3blBAET YNEHCTBO A/1A CeTel, MOAKMOYEHHbIX K Kaxaomy uHTepdeicy. Korfa nossnseTcs HOBbIM
WHTepec B rpynne Ans Aoboro ns aTux MHTepPGEncoB, MapwpyTM3aTop OTCbIIAeT COobLeHNe YNeHCTBa.
ApyrMmn cnoBamm, MmapLUpyTM3aTop 34eCh AeACTBYET NoA06HO XOCTY, HO ero CMUCOK rpynnbl 6oaee WUPOK,
NOTOMY UYTO OH HAKanAMBAET YJEHOB, KOTOPblE COeAUHEHbI C ero uHTepdelicamu. O6paTuTe BHUMaHUE, YTO
Co0bLLEHNE YNEHCTBA PACCbINAIOT U3 BCeX MHTepPdECcoB, KPOME TOro, OT KOTOPOro NPUbbLIBAET 3anpoc.

1.1.4.1 IGMP Snooping — NMpocaywusanune IGMP coobweHui

Koraa c onpefeneHHbIX MOPTOB Ha KOMMYTATOP NPUXOAAT COOBLLEHMA O NOAKIOYEHMMU K KaKOW-
TO rpynne — UCTOYHUKY MHOroaZpecHon rpynnoBoi paccbinku (IGMP Report), KommyTaTop “noHumaet”,
YTO 33 3TMUMMW MOPTAMU KAUEHTbI M A406aBAAET UX B CMMCOK HUCXOAALLMX NOPTOB ANA 3TOM rpynnbl. Ecam ke
Ha KaKOM-TO NOPT KOMMyTaTopa, npuwao coobuieHne IGMP Query, TO 3HaYUT 33 3TUM MNOPTOM UCTOUYHMK
multicast-Tpaduka n KommyTtaTop 406aBAAET 3TOT MOPT B CNUCOK BOCXOAALMX NOPTOB.

Takum obpasom, Bxoaawmin multicast-noTok gaHHbIX, 6yAeT TPaHCAMPOBATLCA He BO BCE NOPTbI,
a TO/IbKO B T, B KOTOPbIX KAMEHTbI NOANMCLIBAZINCL Ha HErO.
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1.1.4.2 IGMP Snooping Proxy — lMpokcuposaHue coobweHnii IGMP

MexaHu3M, NO3BOMAKLWMN COKPaTUTL KoamdectBo IGMP coobuweHuit B cetu. Mpu obblyHOM
CXemMe, MapLpyTU3aToOp-UCTOMHMK multicast-Tpadumka, oTnpasnser nepuogudeckn IGMP Query B
UHTepdENC, U KOMMYTATOP NepecbllaeT ero BCEM aKTUBHbIM MYAbTUKACTOBbIM KauMeHTam. Te B CBOMO
oyepenb AO/IKHbI BbicnaTb B oTBeT IGMP Report. A nogaBneHna Taknx BeepHbIX PacCbi/IOK, KOMMYTaTop
MOXKeT npoKcupoBaTb |GMP-nakeTbl, OTCbinan, Hanpumep, OAMH eAMHCTBEHHbIM IGMP  Report
MapLLpyTnsaTopy cpasy nocne IGMP Query, BMecTo Toro, 4Tobbl paccbliaTb €ro KANEeHTaM.

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

Ecnu B npegenax o4HOro KOMMyTaTopa ecTb Heckosibko VLAN, nosib3oBaTeNn KOTOPbIX AO/KHbI
noay4aTb OAMH U TOT e MyNbTUKACTOBbIM TpadumK, TO OT MapLLIpPyTU3aTOPa-UCTOYHMKA multicast-TpaduKa K
KOMMYTaToOpy NOMAYT HECKO/bKO Konuii ogHoro TpaduKa B pasHbIXx nonb3osatesnbckux VLAN. MVR
no3BonseT wusbexaTb 3TOro, MY/NAbTMKACTOBbIN TpaduK nepedaétca OT MaplupyTU3aTopa TOJIbKO B
mynbtukactoBom VLAN'e, a Ha KOMMYTaTOpe OH PenMUMPYETCA BO BCE MOJb30BaTeNbCKME. TemM cambim
CHMMAETCA Harpy3Ka C BblLWECTOALLErO MapLIPYTM3aTOPa, U MEHbLLE YTUAMUIUPYETCA NHUA.

1.1.5 SNMP (Simple Network Management Protocol)
SNMP - 3TO NPOTOKO/ YNpaB/ieHMsA CETAMM CBA3U Ha OCHOBE apxmTeKTypbl TCP/IP.

JTOo TexHonoruA, npusBaHHas obecneynTb YNpaB/ieHWE M KOHTPOAb Hag YCTPOMCTBAMMU U
NPUNOXKEHUAMM B CETU CBA3M NyTEM oOMeHa, ynpasaawwen uHPopmaumen mexay areHTamu,
pacrnofiaraloWwMMmNCa Ha CeTeBbIX YCTPOMCTBAX, M MeHegXKepamu, PaACMOSIOKEHHbIMW Ha CTaHLMAX
ynpasneHus. B HacTosiwee Bpema SNMP asnaetca 6a30BbiM NPOTOKOIOM ynpasseHus cetn Internet. SNMP
onpeaenser CeTb Kak COBOKYMHOCTb CETEBbIX YMPABAAOLWMX CTAHLMIA U 3/1€MEHTOB CeTU (rNaBHble MaLUWHbI,
WA3bl M MapLIpyTM3aTOpPbl, TePMMHa/bHble CcepBepbl), KOTopble COBMecTHO obecneymBaloT
AAMUHUCTPATMBHbIE CBA3WN MEXAY CETEBLIMM YNPABAAIOLMMM CTAHLMAMM U CETEBLIMM areHTaMu.

O6blyHO Npu MUcnonb3oBaHMK SNMP NpUCYTCTBYIOT yNpaBasemMble U ynpasBastowme cuctemsl. B
COCTaB YNpPaBNsieMON CUCTEMbl BXOAMUT KOMMOHEHT, Ha3blBaeMblii areHTOM, KOTOPbIM OTNpaBaseT OTYETHI
ynpasastowein cucteme. Mo cywectey SNMP areHTbl nepepaloT ynpaB/ieHYecKylo MHPOPMaLMIO Ha
YNpaBAAoLLIME CUCTEMbI KaK NMepeMeHHble (Takme Kak «CBO60oAHaA NaMATb», KMMA CUCTEMbI», KKOJIMYECTBO
paboTaloLLMX MPOL,ECCOBY).

Ynpasnawowaa cuctema MOXKeT noayuymtb MHGOpmauMio 4vepes onepauum npoTtokona GET,
GETNEXT n GETBULK. AreHT MoOXKeT camocTosTenbHO 6e3 3anpoca OTnpaBuTb AaHHble, WUCMOJb3yA
onepaumio npotokona TRAP wuan INFORM. VYnpasnatowmue CcUCTEMbl MOMYT TaKXe OTnpaBaATb
KOHOUIypauMoHHble OOHOBAEHMSA WAM KOHTPOAMpYlOWME 3anpocbl, Mcnonbdys onepauuto SET ana
HEMocpeACcTBEHHOrO ynpaBaeHMA cuctemoit. Onepaumm KOHOUTYPUPOBAHUA U YNPaBAEHUA UCMONb3YHOTCA
TONIbKO TOrAa, KOrAa Hy»KHbl M3MEHeHMA B ceTeBOW MHpAcTpyKType. Onepaummnm MOHUTOPUHra 06bIYHO
BbINO/IHAIOTCA HA PerynspHoOn OCHOBeE.

MNepemeHHble goctynHble Yepe3 SNMP opraHu3osaHbl B nepapxuu. ITU nepapxmm n gpyrue
MeTaZlaHHble (Takue Kak TUM U onrcaHne nepemMeHHon) onncbiBatoTca basamu Ynpasnawouwein MHpopmaumn
(aHrn. Management Information Bases (MIBs)).

1.1.5.1 Hactpouka SNMP
MynbTunnekcop-kommyTtaTop Sprinter TX nogaep»umsaet npotokon SNMP v1, v2c, v3.

BK/AlOYEHME U OTK/AOYEHME AAHHbIX NMPOTOKOJIOB MOXHO MNPOM3BECTW, YCTAHOBMB NapameTp
Enabled B 3HauyeHWe Yes B COOTBETCTBYIOLLEM HY)XHOW BepCUMM MNyHKTe MeHo “3.2.4.11
/System/SNMP/<Bepcus npomokxona>".

Enabled BknoueHne/oTKA04EHNE ShMP.
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Yes - Bk/loUeH (Mo ymon4aHuio);

NoO - OTK/IIOYEH.

[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 gns yteHus (no ymondanuto “public”).
WriteCommunity Hactpolika umeHn SNMP community gns 3anucu (no ymonyanuio “public”).

YT106bI HacTpoUTb OTNpPaBKy yBegomaeHnn (SNMP-trap'oB) ¢ ycTporicTBa(areHta) — MeHegxKepy,
HY}KHO 3a4aTb B NyHKTe "3.2.4.9 [TyHkm /System/SNMP/traps"

ServeriP Afpec cepBepa, Ha KOTOPbIM OTAPABAATb COOOLLEHUS.
Community 0O6uas cTpoKa (Nnapo/ib) B cooblieHnu.

Bepcua coobuieHus (vi/v2c/3).
Version
Mo ymonyaHuio: v2¢

1.1.6 VLAN (Virtual Local Area Network)

BupTyanbHOM NOKa/NbHOM CeTblo HasbiBAeTCA rpynna YCTPOMCTB, MMEIOWMX BO3MOMKHOCTb
B3aMMOAENCTBOBaTb MeXK Ay CO6OM HanpAMYIO HA KaHa/IbHOM YPOBHE, XOTA GU3NYECKU MPU 3TOM OHU MOTYT
ObITb NOAKAOYEHbI K Pa3HbIM CETEBbIM KOMMYyTaTopamM. M HaobopoT, ycTpoicTBa, HaxoAAWMecA B Pa3HbIX
VLAN'ax, HEBMAMMbI APYr AR APYra Ha KaHa/libHOM YPOBHE, [aXKe €C/IM OHU MOAKAIOYEHbI K OAHOMY
KOMMYTaTOpy, U CBA3b MEXAY 3TUMM YCTPOMCTBAMM BO3MOXKHA TOJIbKO Ha ceTeBOM U 6o0siee BbICOKMX
YPOBHSAX.

B coBpemeHHbIx ceTax VLAN — rnaBHbIA MEXaHU3M A/15 CO34aHMA OTMYECKOM TONOAOTNN CETH,
He 3aBucAwen oT eé dPusnyeckor Tonosnormmn. VLAN'bl  MCnonb3ylOTCs ANA  COKpaLeHuA
LWIMpoKOoBeLLaTesibHOro Tpaduka B cetu. MmeloT 6onbllioe 3Ha4YeHMe C TOYKM 3peHus BesonacHoctH, B
YacTHOCTU Kak cpeacTBo 6opbbbl ¢ ARP-spoofing'om.

Ha Tekywmit mOoMeHT peanmsauma pasnmyHbix Tunos VLAN onucaHa B cneundukaumm |EEE
802.1Q. BupTyanbHble NOKanbHble CETW, MOCTPOEHHble Ha ocHose cTaHAapTta IEEE 802.1Q, wcnonb3yioT
OOMNOJIHUTENbHbIE MOAA Kagpa ANA XpaHeHuA WHpopmaumm o npuHagnexHoctm K VLAN npu ero
nepemeLLeHnn Mo ceTu.

HekoTtopblie onpeagenexus IEEE 802.1Q.

Mopm e pexcume «TpaHk» - GU3MUYECKUIN KaHal, NO KOTOPOMY nepenaerca Heckonbko VLAN
KaHa/i0B, KOTOpble pa3/inyaloTca Teramu (MeTkamu, 4ob6aBaseMbiMM B NaKeTbl). TPaHKM 06bIMHO CO34at0TCA
MeKay «TernpoBaHHbIMM nopTamm» VLAN-yCTpOACTB: CBUTUY-CBUTY AN CBUTY-MApPLLIPYTM3ATOP.

UNoenmudgpukamop VLAN (VID) - Homep BUPTYanbHOM NOKaNbHOM CETHU.

Noenmudgpukamop nopma VLAN (PVID) - dusnyeckmini nopT KOMMYyTaTopa, UCNoNb3yeTca And
TOro, 4tobbl onpenennTb, B Kakoh VLAN KommyTaTop HanpasWT BXOAAWMN HEMAPKMPOBAHHbIN Kaap ¢
NOAKNIOYEHHOTO K MOPTY CErMeHTa, KOrAa Kaap HyKHO nepegaTtb Ha APYroi NopT (BHYTPU KOMMyTaTopa B
3aroJIoBKM BCEX HEMaPKUPOBAHHbIX KafapoB aobasnsetca maeHtudukatop VID, pasHbiit PVID nopTta, Ha
KOTOPbIA OHM ObIM NPUHATBI). ITOT MEeXaHM3M NO3BO/IAET OAHOBPEMEHHO CYLLECTBOBAaTb B OA4HOM CeTU
YCTPOICTBaM C noaaep:KKok n 6e3 noaaepku ctaHaapta IEEE 802.1Q.

Default PVID - nenTndukatop VLAN HaszHavyaemblit Ha BXxoae ANA NOAy4YeHUA HETErMPOBAHHbIX
KaZpoB.
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0O603HaueHue uneHcrea B VLAN

[na storo CyLWecCTBYHOT C/ieayrouine peweHnA:

e o nopty (Port-based): nopTy KommyTaTopa Bpy4Hyto Ha3zHadaeTcs oamH VLAN. MocTtpoeHune VLAN
Ha OCHOBE MOPTOB OCHOBAHO TO/IbKO Ha A06aBAeHUM AOMNONHUTENIbHOW WMHPOPMAUUM K aZpPecHbIM
Tabanuam KOMMYTaToOpPa U HE NCMOJIb3YeT BO3SMOMXKHOCTU BCTPAMBAHUA MHGOPMALLMM O NPUHAZNEKHOCTU K
BMPTYaNbHOM CeTU B nepefasBaemblii Kagp. B cnyyae ecnn ogHomy NOpPTY AOJ/KHbI COOTBETCTBOBATb
HeckonbKo VLAN (Hanpumep, ecnm coegnHeHme VLAN npoxoAmuT Yepes HECKO/IbKO CBUTYEl), TO 3TOT NopT
[O/IKeH 6bITb Y1eHOM TpaHKa. CBUTY byaeT f06aBAATb MeTKM gaHHoro VLAN KO BCEM MPUHATBIM Kagpam
HEe UMELWMX HUKaKnX meToK. VLAN nocTpoeHHble Ha H6a3e NOpTOB UMEIT HEKOTOPbIe orpaHuyeHmsa. OHu
OYeHb MNPOCTbl B YCTAaHOBKE, HO NO3BOANAIOT NOAAEPHMBATb ANA KarKAoro noprta Tonbko ogHy VLAN.
CnepoBaTenibHO, TaKoe pelleHne mManonpuemsemo nNpu MUCNob30BaHUU KOHLEHTPATOPOB UM B CETAX C
MOLLHbIMM CepBepamMu, K KOTOPbIM 0OpaLLaeTca MHOFO MoJsib3oBaTesielt (CepBep He yAacTCA BKAKOYUTb B
pasHble VLAN). Kpome Toro, BHOCUTb u3meHeHua B VLAN Ha ocHOBe MOPTOB AOCTAaTOYHO CJIOXKHO,
NMOCKOJIbKY MPU KaXKAOM U3MeHEHUUN TpebyeTca dpM3nYecKoe nepekatoHeHne YCTPOMCTB.

e no MAC-agpecy (MAC-based): uneHctBo B VLANe ocHoBbiBaeTcs Ha MAC-aapece pabouyei cTaHUuu.
B Takom cnyvae cBUTY umeeT Tabanuy MAC-agpecoB Bcex ycTpolcTB BMmecTe ¢ VLANamM, K KOTOpbIM OHU
npuHagiesxar.

o [lo AONOAHUTENbHLIM MONAM Kagpa, oA XpaHeHuA uMHPopmauum o npuHagnexHoctn K VLAN.
CnocobHocTb AobasnieHus TeroB nossonset nHpopmaunm o VLAN pacnpocTpaHATLCS Yepe3 MHOMKECTBO
802.1Q-coBMeCTUMbIX KOMMYTaTOPOB MO OAHOMY (PU3NYECKOMY COeAMHEHUIO (MaructpanbHOMYy KaHany,
Trunk Link); cnocobHocTb 106aBNATL U U3B/IEKATb TErM M3 3aro/IOBKOB KagpoB MO3BOJIAET UCMO/b30BaTb B
CEeTN KOMMYTATOPbI U CETEBbIE YCTPONCTBA, KOTOPbIE HE NoaaepKuBatoT cTaHaapT IEEE 802.1Q;

e o npotoKkoay (Protocol-based): paaHHble 3-4 ypoBHA B 3arosoBKe MakeTa WMCMO/b3YyHOTCA, YTOObI
onpegenutb yYneHcteo B VLANe. Hanpumep, IP mawmnHbl moryTt 6biTb nepesegeHbl B nepsbii VLAN, a
mawmnHbl AppleTalk Bo BTOpon. OCHOBHOM HeAOCTAaTOK 3TOFO MeToAa B TOM, YTO OH Hapyllaet
HEe3aBMCMMOCTb YpPOBHEM, Mno3Tomy, Hanpumep, nepexon ¢ IPv4d Ha IPv6 npuBedeT K HapyLeHWUto
paboTocnocobHocTH ceTu.

e MeTogom ayTeHTUdMKauum (Authentication based): YctpoictBa moryT 6biTb aBTOMAaTMUYECKU
nepemeuieHbl B VLAN, OCHOBbIBasicb Ha AaHHbIX ayTeHTUMKaLMWM NOSb30BATENA MW YCTPOWCTBA Npwu
MCNoNb30BaHMM NpoTokona 802.1x

1.1.6.1 Hactpoika VLAN

Ha yctpoiicteax Sprinter TX (MINI) c oaHum nHTepdelicom Fast Ethernet (mapkupoBka Sprinter
TX MINI.2E1.1FE.AC220) n Sprinter TX (SFP) oTcyTcTByeT ynpaBasemblii CBUTY, U OHU He NoaLeprKuBatoT
nonHoe KoHdurypuposaHme VLAN'oB. Ecnv B KOpHe MeHI0 oTcyTcTBYytT nNyHKTbl VLAN, ATU, EthGlobal
3HAYMT YCTPOMCTBO HE3 CBMTYA M yKa3aTb TEMM MOXHO TO/IbKO s E1 u ans ynpasneHums.

[Ons 3ajaHuA pexuma nopta HeobxoamMmo neperTn B MeHto B NyHKT ”3.2.3.15 [lyHkm
/Eth/nopm/VLAN" v BbibpaTb Hy}KHOe 3Ha4eHne gna napameTpa Role.

multi - nutepdeic nponyckaeT Bce Kaapbl; PeXMm No yMONYaHUIO, NCNONb3YEMbIA, ECIN ABHO He yKa3aH
Apyrov pexxum. TNonanTuKa Ucnosb3oBaHUA WHTepdelicoB onpenenseTca BHEWHMM 060pyaoBaHUEM,
HanpuMmep, MapLLpyTM3aTopamm 3-ro ypoBHSA, CBA3bIBAIOLLUMU MYNbTUMIEKCOPbI-KOMMYTATOPbI;

access - WHTepdelic UCNoNb3yeTca ANA nepefadn Nojb30BaTeNbCKMX AaHHbIX. [lakeTbl € Apyrum
naeHtTnomkatopom VLAN ID He KommyTupytoTca B 3TOT MHTepdelic. MakeTbl, nocTynawowue B 3TOT
nHTepdelic, Ternpyotcs c MaeHTMOUKATOPOM, PaBHbIM YKazaHHOMY napameTpom VLAN ID;

trunk - wHTepdelic NponyckaeT TONbKO TErMPOBaHHbIE Kagpbl, STOT PEXMM WUCMONb3yeTca ANA CBA3U C
OPYrMM MyAbTUNNEKCOPOM—-KOMMYTAaTOPOM HenocpeaCcTBEHHO;

QinQCustomer - KNNEHTCKMI NopT, Gperimbl Ha BXOAE BCErAa TErMpytoTcs BTOpbIM Terom (ecav 6es Tera, To
nepsbiM); 802.1Q OTKNIOYEH.
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QinQProvider - nopT, Ha BXxoAe KOTOPOro MNPUHMMAIOTCA TONbKO ¢pelimbl ¢ ProviderTag, KoTopble
KOMMYTUPYHOTCA B COOTBETCTBMMU € Tabanuein vian’os.

Tak »ke MO»KHO 3a4aTb rpynnol VLAN'os, Tag, Untag, Member v Ter ana QinQ pexxknma
Tagged - cnUCOK BNaHOB, KOTOpble ByAyT BbIXOAUTb U3 NOPTA TEIMUPOBAHHbIMW. Ecnn nopT B pexkmume trunk,
TO BXogaLme Gpelrimbl AOMKHbI UMETb METKY M3 3TOrO CrNUCKa;
Untagged - cncoK BNaHOB, KOTOpble ByayT BbIXOAUTb M3 NopTa 6e3 Tera;
Member - cnncoK BnaHoB, KOTopble ByayT BbIXOAMTb U3 NopTa 6€3 N3MeHEeHMA METKM (B TOM COCTOSIHUM, B
KOTOPOM OHM BOLUIM B APYroM NopT);
QinQTag — Ter (ethertype), KoTopbii ycTaHaBAnBaeTca gnsa ¢penmos B pexkume QinQ.

Ona 3apgaHma VLAN’a nopta nsmenute napametp DefVLAN.

Ona 3apaHma VLAN’a ynpaBneHus HeobxoaMmo nepertn B MeHt no nytm “3.2.5.6 lyHkm
/IP/stored-config”, nameHutb napametp DefaultVlanID u coxpaHuTb KOHOUrypaLMio Knasuiwamm “ESC+S”.
Mocne nepesarpysKku, yCTPOMCTBO ByAeT AOCTYNHO Ans ynpasnaeHua B gaHHom VLAN'e. Ina HemeaneHHOro
mameHennsa VLAN'a ynpaBneHuAa 3TOT napameTp HeobXxoAMMO W3MEHUTb B NyHKTe “3.2.5.3 [lyHKm
/IP/current-config”. (BHUMAHMUE!!! BoamorKHa noTepsa gocTtyna K ycTpoictay uepes Ethernet)

[ns npocmoTpa U pydHoi KoHourypauum tTabanuybl VLAN 0B nepengute B MEHIO B NYHKT “3.2.6
JVLAN”. Ona co3ganuna VLAN Haxkmute codeTaHue Knasuw “ESC+C” u seeaute VLANID, nocne HaxmuTe
“Enter”. MNocne pobasneHua Tabaunua otobparkaetr cnucok VLAN'oB u Hactporikm IPAddr, NetMask,
Gateway. [na Bo3amorkHocT ynpasaeHna VLAN’amu, Hy»HO, 4Tobbl B napameTtpe «Cpu» B meHwo ”3.2.6.1
/VLAN/VLANID”, 6bln0 ycTaHOB/NEHO 3HadeHne «Management» (Takoe 3HauyeHuWe napameTpa Mo
YMOYaHUIO).

1.1.7 NAT (Network Address Translation — npeobpa3soBaHue ceTeBbiX agpecoB)

NAT - 3to mexaHu3am B ceTax TCP/IP, no3sonsawowmii npeobpasosbiBaTh IP-aapeca TpaH3UTHbIX
naketoB. Takke nmeet HasBaHus IP Masquerading, Network Masquerading u Native Address Translation.

®dyHKumnoHmnposaHue NAT

MNpeobpasoBaHne agpecoB metogom NAT  MOXeT NpousBOAUTLCA  MNOYTU  Ntobbim
MapLUPYTU3MPYIOWMM YCTPOMCTBOM — MapLIpPyTU3aTOPOM, CEPBEPOM [AOCTYNa, MEKCETEBbIM 3KPaHOM.
Hanbonee nonynapHbim asnsetca SNAT, cyTb MexaHM3Ma KOTOPOro COCTOUT B 3aMeHe aapeca MCTOYHMKA
(aHrn. source) npu NPOXOXKAEHUM MaKeTa B O4HY CTOPOHY M 06paTHON 3aMeHe agpeca HasHaveHuA (aHrA.
destination) B oTBeTHOM nakeTe. Hapsay C agpecamm WCTOYHWMK/Ha3HauyeHue MOrYT TaKKe 3aMeHATbCA
HOMEpa NOPTOB UCTOYHMKA M HAa3HAYEHWA.

MpuHMMaAa nakeT OT IOKAaNbHOrO KOMNbIOTEPA, POoyTep CMOTPUT Ha IP-agpec Ha3HayeHuA. Ecam
3TO /JIOKaNbHbIN aApec, TO MaKeT NepecblIaeTca APYromy JIoOKaibHOMY KomnbtoTepy. Ecan HeTt, To naket
HaZlo nepecniaTb HapyXy B MHTepHeT. Ho BeAb O6OpaTHbIM aApPecom B MaKeTe YKasaH JIOKa/bHbIM agpec
KOMMblOTEPa, KOTOPbIA M3 MHTepHeTa OyaeT HepocTyneH. [osToMy poyTep «Ha feTy» NpousBoauT
TpaHchaumio IP-agpeca u nopta M 3anOMMHAET 3Ty TpaHcasuMio y ceba Bo BpemeHHOM Tabauue. Yepes
HEKOTOPOE BpeMs MOC/Ie TOro, KaK KMEHT U cepBep 3aKoHYaT 0OMeHMBATLCA MaKeTamu, poyTep COTPeT y
ceba B Tabanue 3anncb 0 N-OM NOPTE 33 CPOKOM AABHOCTH.

Momumo source NAT (npefocTaBieHWs NO/b30BATENSIM JIOKAJIbHOM CETU C BHYTPEHHMMMU
aapecamu gocTyna K ceTu MHTepHeT) Yacto npumeHsaeTca TakxKe destination NAT, Koraa obpaleHuna nssHe
TPAHC/MPYIOTCA MeXCETEBbIM 3KPAHOM Ha KOMMbIOTEP M0/Ib30BaTeNA B JIOKA/IbHOM CeTU, MMeoLL i
BHYTPEHHMUI afpec U NOTOMY HeOCTYMNHbIA U3BHE CETU HenocpeacTBeHHO (6e3 NAT).

CyuwiectByeT 3 6a30BbIX KOHLEMNLUMW TPaHCAALMM aapecoB: cTaTudeckas (Static Network Address
Translation), auHamuuyeckas (Dynamic Address Translation), mackapagHas (NAPT, NAT Overload, PAT).
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CraTnueckuii NAT - oTobparkeHne He3aperncTpupoBaHHoro IP-agpeca Ha 3aperncTpMpoBaHHbIN
IP-agpec Ha OCHOBAHWUWN OAMH K 0AHOMY. OCOBEHHO MONE3HO, KOTAA YCTPOMCTBO AONKHO ObITb AOCTYMNHbIM
CHapy»u ceTu.

OnHammyeckmin NAT - oTobparkaeT He3aperncTpupoBaHHbIi IP-agpec Ha 3aperncTpmMpoBaHHbIf
agpec OT Trpynnbl 3aperucTpupoBaHHbiXx |P-agpecoB. [OuHamuueckuin NAT TaKKe ycTaHaBAMBaEeT
HenocpeacTBEHHOE OTOOpaXKEHME MeXKAY HEe3aperncTpMpoBaHHbLIM M 3aPerMcTPUPOBaHHbIM aapPecom, HO
OTODpaXKeHNE MOMKET MEHATbCA B 3aBUCMMOCTM OT 3aPEerMcTpMpoBaHHOrO agpeca, AOCTYMHOrO B nyne
ajpecos, BO BpeMa KOMMYHUKaLMW.

MeperpyskeHHbii NAT (NAPT, NAT Overload, PAT, mackapaauHr) - dopma anHamuyeckoro NAT,
KOTOPbI 0TOOpParKaeT HECKO/IbKO HE3aperMcTpMpoBaHHbIX a4pecoB B € ANHCTBEHHbI 3apPerMcTpUpPOBaHHbIM
IP-agpec, Mcnonb3ya pasnMyHble NopTbl. M3BecTeH Takke Kak PAT (Port Address Translation). Mpu
neperpysKe Kaxkabl1 KOMNbIOTEP B YAaCTHOM CETU TPAHC/AUPYETCA B TOT *Ke Camblii aapec, HO C Pas/IMYHbIM
HOMepOM nopTa.

1.1.7.1 Hactpo#Ka nepegaum notokos E1 c ucnonbsosaHmem NAT

Mpegnonoxum, yto nposaaep E1 Bbigenset 2 notoka E1, KoTopble HeobxoauMMo nepesatb Ha
1 1 2 ycTPOMCTBO (CM. CXEMY HUXKe).

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

2E1

Mposaigep E1
ATC
PucyHok 1.3

MynbTMnNAeKcopbl-kommyTaTopbl Sprinter TX HeobxoAMMO HacTpouTb caegylowmm obpasom
(byHKumMa pgoctynHa ¢ Bepcumn MO - LPOS 1.0.9.4SR4):

B nyHkTe “3.2.5.3 /IP/current-config” 3apatb IP-aapec (NetworkAddr) v wnwos (DefaultGateway):

MynbTunaekcop-kommyTtaTop 1:

NetworkAddr - 192.168.2.201
DefaultGateway - 192.168.2.7

MynbTUNIEKCOP-KOMMYTATOP 2:

NetworkAddr - 192.168.2.200
DefaultGateway - 192.168.2.7

MynbTUnNAeKcop-KommyTaTop 3:

NetworkAddr - 192.168.1.201
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DefaultGateway - 192.168.1.1

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

MynbTnaekcop-kommyTaTop 1:

RemotelP - 192.168.1.201

RemoteChannel - 0

WANIP - 192.168.1.3

MynbTnnaekcop-KoMmmyTaTop 2:

RemotelP - 192.168.1.201

RemoteChannel - 1

WANIP - 192.168.1.3

MynbTnaekcop-kommyTaTop 3 - nopt 0:

RemotelP - 192.168.1.3
RemoteChannel - 0
SIPPort - 5062
TDMPort - 41004

MynbTUnaeKcop-KommyTaTop 3 - nopT 1:

RemotelP - 192.168.1.3
RemoteChannel - 0
SIPPort - 5061
TDMPort - 41003

Ha NAT Router'e Heo6x0aMM0 NPOBPOCUTL MOPTLI, HANPUMEP, KaK MOKA3aHO HUKeE.

Well-Known Applications:

User Defined IZ]

1.1.8 LLDP - Link Layer Discovery Protocol

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

Link Layer Discovery Protocol (LLDP) — npOTOKON KaHanbHOro ypoBHA, KOTOPbI/ Mo3BoaseT
CeTeBbIM YCTPOMCTBAM aHOHCMPOBATb B CeTb MHPOpMaLMIO O cebe M O CBOMX BO3IMOMKHOCTAX, a TaKXke
cobupaTtb 3Ty MHOPMALMIO O COCeAHMUX YCTPOMUCTBAX.

YcTpoicteo, ncnonbsytouwee LLDP, xpaHUT MHbOPMaLMIO O cOoceanx, HO He nepeHanpasaneT eé
Aanblue (HE3aBUCUMO OT TOrO NOALEPKUBAET SIN YCTPOMCTBO NpoTOKoA LLDP).
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NHbopmayma 06 mynbTMnneKcopax-kKommyTaTopax Sprinter TX, KoTopas MOXKeT nepenasaTbCcs C
nomoupto LLDP:

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

e WpeHtTudumkatop nopta (Port ID) - mopT BCTpeYHOro YCTPOMCTBA, Yepes KOTOPbIA OHO
oTtnpasnaeT LLDP coobuieHus;

e  Umsa ycTpouncTea (System Name) - umsA BCTPEYHOro yCTPOMCTBa;
e Ynpasnatowuii agpec (Management Address) - IP-aapec BCTpeYHOro ycTpomncTBa;
1.1.8.1 NpuHumn paboTtbl npoTtokona LLDP

MpoTokon paboTaeT TONIbKO MeXKay HenocpeacTBEHHO NPUCOeANHEHHbBIMW YCTPOMCTBAMU. ITO
3HAYUT, YTO, HaMPUMeEp, Ha PUCYHKeE:

Sprinter TX
0 ﬁ}:f 1
0 1
( 2 ,fi"}’ . - /}L}A
A5 R q B
L R
. ~
Sprinter TX Sprinter TX
PucyHok 1.5

»  Sprinter TX (2) nonyunt LLDP uHdopmaumio ot aByx coceaeii: Sprinter TX (1) uepes gsa nopra u
Sprinter TX (3) uepes oanH noprT;

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

»  KommyTtaTtop Sprinter TX (3) nonyumt LLDP nHdopmaumio TonbKo oT Sprinter TX (2).
CoobuieHus LLDP moryT nepenaBaTtbca Yepes NopThl, KOTopble 3ab10KMpoBaHbl STP.
1.1.8.2 HacTpoiiKa npoToKona LLDP
BKkntoyeHune npotokona LLDP npovsBogmMTca ANnA BCero yCTPOMCTBA, NO YMOIYAHUIO OH BK/HOYEH.
[na HacTpoWKM NnapameTpoB HEOHBXOAMMO NePenTH B NYHKT MeHto “3.2.4.4 /System/LLDP/config”.
Bk/toueHne/oTK0ueHne npoTokoa LLDP.
Enabled Yes - BK/IlOYEH (MO yMONYaHWUIO);

NoO - OTK/IIOYEH.

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

Mo ymonyaHwuto: 30 cek.

MHoXuUTenb, Ha KOTopbI yMmHOXKaeTca TXInterval pns nonyyenua TTL.

TTL - Bpems B Te4EHME KOTOPOTO coces byaeT XxpaHUTb nHGopmMaumio oo

TXHoldMultiplier .
ycTpolicTBe.

TXHoldMultiplier moxeT npuHMMaTb 3Ha4yeHus oT 2 go 10.
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Mo ymonyaHuto TXHoldMultiplier nmeeT 3HaueHWe 4, COOTBETCTBEHHO, coceaHUEe
ycTpoiicTBa byayT xpaHuUTb MHPOpmaumio B TedyeHne 120 cek.

Tak e B nyHkTe “3.2.4.3 /System/LLDP/Interfaces/mopm” HeobxoAuMO yKasaTb napameTp
Admin - npyHMMmaTb, NepeaaBatb, UAM U NPUHUMATL M Nepeaasatb LLDP coobuieHua, 1 ykasaTtb AaHHble
TLVs. Mo ymon4yaHuUto BCe NOPTbl HAaCTPOEHbI AN1A Npuema u nepeaaum scet LLDP nHbopmaumm.
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2 PYHKUMOHMPOBAHME MYNbTUMNIEKCOPA-KOMMYTATOPA

2.1 MocnepoBaTenbHOCTb BKAOYEHUA

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

MopxnoueHne MynbTUNNEKCOpa-KOMMmyTaTopa Sprinter TX pekomeHAyeTca npoBOAUTb B
cneayrouwen nocnenoBaTeIbHOCTH:

1. MoAKAUYUTL KAeMMY 3a3eM/IeHMA, Pacro/OMKEHHYID Ha 3agHel naHenn Kopnyca, K
BHELLHEeMY 3aLUUTHOMY 3a3eM/IEHUIO.

2. Tlogknountb Kabenb MUTAHMA K KJAEMMHOMY COeAMHUTEN0 Ha 3agHel naHeau
MYJIbTUNNEKCOPA-KOMMYyTaTopa.

3. MogaTtb HanpAaxeHne NnnTaHnAa Ha MYJZIbTUNIEKCOP-KOMMYTATOP. (I'Iocne BK/TKOYEHUA NMUTAHUA
dBTOMaATUYECKN NpOonN3BoaAUTCA CaMOTeECTUPOBaHME 06OPYL],OBaHVIFI.)

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

5. MoAKNoYMTb BUAKKU Kabenei BHEWHUX GUINYECKMX SIMHUIA K COOTBETCTBYIOLLMM pa3bemam
NHTepdENcoB MyabTUMNIEKCOpPa-KoMMyTaTopa. Mocse NoakaloueHnn Bcex Kabenei (Npu ycnoBMM WTATHOM
paboTbl BCEX NIMHMIA CBA3M) CBETOAMOAHAA MHAMKAUMA [0/KHA COOTBETCTBOBATb HOPMAJ/IbHOMY PEXMMY
paboTbl. B MHOM cnydae HeobX0AMMO NMPOU3BECTM ANArHOCTMKY COCTOSHUA MYNbTUMNIEKCOPa-KOMMYyTaTopa.

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

2.2  Hauvano pab6otbi

Mocne YCTAaHOBKM MY/NbTUMNEKCOP-KOMMYTATOp He TpebyeT KaKuMx-nMbo nepuoamyeckunx
npoueayp obcnyxusaHua. OpHaxKabl HACTPOEHHbIM, OH paboTaeT aBTOHOMHO. TeKylliee COCToAHMe
MYNbTUNNEKCOPa-KOMMYTaTOpa NOCTOAHHO OTOBpPaKaeTca C NOMOLLBI0 CBETOAMOAHbIX WHAMKATOPOB Ha
nepegHei NaHean, KPOMe TOro, OHO MOXKET KOHTPOIMPOBATLCA YAAEHHO Yepes CeTb.

Ons npaBuabHOM paboTbl MyAbTUMNIEKCOP-KOMMYTATOP L0/KEH ObiTb CKOHOUIYpPUPOBaH.
YcTpolicTBa MOTYT MOCTaBAATLCA MNPeABapUTENbHO CKOHGUIYPUPOBaAHHbLIMU ANA MPO3payHOl nepesayn
notokoB E1 B cxeme “ToYKa-TOYKa” (Mexay OAHOMMEHHbIMU UHTepdencammn coeguHEHHbIX Mexay coboi
MY/bTUMNEKCOPOB-KOMMYTaTOPOB).

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

Moaaep:kneatoTca cneayowme GyHKUMM yNpaBaeHNa U MOHUTOPUHSA:

® NpPoOCMOTP cucTtemHoW UHbopmauum (Bepcua MO, ¢aitnoBas CTPyKTypa, KOHUrypaums
YCTPOKCTBA);

® ynpaB/eHWe N0/b30BaTENbCKMMU UHTEPDECAMM;
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® npocmoTp

cTaTyca

M CTaTUCTUKU ANA  MoJib30BaTeNbCKMX  UHTepdeicos ©n  ans

MY/IbTUMNEKCOPA-KOMMYTaTOPa B LLe/1IOM;

® YCTAaHOBKa AMNArHOCTUYECKUX NeTeb.

2.3 UHpuKauua Ha nepegHeit naHenun

Ha mynbTunnekcopax-kommyTtatopax Sprinter TX nocne nogayn NUTAOLWLErO HanpsXKeHuA
XenTblt uHamnkatop SYST Ha nepegHelt naHenu oTobparkaeT COCTOAHME MYNbTUMJIEKCOPa-KOMMYTATOpa.
Bo3MorKHble cocTosiHMA MHAMKaTopa SYST npuBeaeHs! B Tabaumua 2.1

Tabnuua 2.1 — UHamnkatop SYST

CBeyeHune nHgukatopa SYST

Yactoe muraHue

OpgHa scnblWwKa, naysa

[lBe BCMbIWKMK, nay3a
YeTblpe BCMbIWKK, Nay3a

MeaneHHoe muraHue

JAVHHaA BCNbIWKa, nay3a

[Be ANVHHbIe BCMbIWKMY,
naysa

NocToAHHOE cBeYeHue nnm
€ro oTcyTcrsue

CocTtoAHMe MYZIbTUNIEKCOPA-KOMMYTATOPA

Mpouecc HavaNbHOM 3arpy3KM U AMArHOCTUKN MyIbTUNIEKCOPa-
KOMMyTaTopa

BbIMnonHeHa Haya/ibHas 3arpy3Ka, MyabTUMNNEKCOP-KOMMYTATOpP FOTOB K
pabote

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

MynbTURIEKCOP-KOMMYTATOpP paboTocnocobeH, Ho Heobxoanmo
3aMeHUTb INTUEBYIO BaTapenKy

MuTatowee HanpaXXeHne Uan TemnepaTypa BHe JONYCTUMbIX Npesesios

OTKa3 ynpasastoLLero MMKponpoLeccopa

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

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

Tabnunua 2.2 — UHankaTopsbl MHTepdencos Ethernet

CocTosHue uHtepdeiica
Ethernet

CoeguHeHue He
YCTaHOBNEHO

CoeanHeHue YCTaHOB/NEHO

NpeT nepenaya AaHHbIX
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CBeyeHune XKentoro atopa ACT
nHankatopa LINK BEYEHMNE KEeNTOro NHANKATOP

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

Ecnm mynbTUNAEKCopbI-KOMMYTATOPbl COeANHEHDbI, MHANLMPYIOTCA COCTOAHUA KaK NIOKANbHOrO,
TaK n yganeHHoro uHtepdelicos E1. BoamorKHble cocTonaHuA nHTepdenca E1 npuseaeHs B Tabanua 2.3.

Tabnunua 2.3 — MHankatopsl MHTEepdeincos E1

CoctoaHue uHTepdelica
E1 nokanbHoOro
MY/bTUNAEKCOpPa-
KOMMyTaTOpa

OTKAIOYEH (pexkum
Power down)

OTKNtOYEH (pexum
Listen)

TecToBbIV PEXUM, €CTb
CUrHan Ha Bxoje

TecToBbIN peknm, HeT
CMrHana Ha Bxoge

YcTaHoBANEH Wwnend, ectb
CUrHa/ Ha BXxoae

YcTaHoBeH wnend, ectb
CUrHaN Ha Bxoae

YcTaHoBNEH Wnend, HeT
CUrHasa Ha BxoJe

YcTaHoBNEeHUE
coeauHeHUA, HeT
CUrHana Ha Bxoge

YcTaHOBNEHME
coeauHeHus, ecTb
CUrHanN Ha BXxoae

YcTaHOBNEHME
coeAnHeHus, olnbKa
coeguHeHuA

HopmanbHoe
bYHKUMOHMpPOBaHMe

RAI

JInHMA oTKAOYEHA (HeT
CUrHana Ha Bxoae
npUeMHUKa)

HopmanbHoe
GYHKLMOHNPOBaHUE

CoctosaHue nHTepdelica
E1l ynaneHHoro
MY/IbTUNNEKCOpPa-
KOMMyTaTopa

Jioboe
Joboe
Joboe
Moboe
HopmanbHoe
dYHKLUMOHNPOBaHUe
HeT curHana Ha Bxoae

Moboe

He HalioeH

He HanpeH

Moboe

HopmanbHoe
bYHKUMOHNPOBaHME

HopmanbHoe
bYHKLMOHNPOBaHME

HopmanbHoe
dYHKLMOHNPOBaHME

JInHMA oTKAtoYEHa (HeT
CUrHana Ha Bxoae
NPUeMHMKa)

CseyeHue 3eneHoro
nHamkatopa LINK

BbikntoyeH

BbikntoyeH

Yactoe muraHue

YacTtoe muranHume

Yactoe muranHume

Yactoe muranHume

Yactoe muranHume

BbikntoyeH

BbikntoyeH

BbikntoyeH

MocTtosaHHOE
cBeYeHue

MocToaHHOE
cBeveHune

BbikntoueH

MocToaHHOE
cBeveHune

CBeYeHune Kentoro
nHamkaTtopa FAIL

BbikntoyeH

Peakune BcnbiwKm

Yactoe muraHue

NocToAHHOE cBeyeHune

BbikntoueH

Yactoe muraHue

lNocToAHHOE cBeyeHue

PepaKune BcrblWwKn

PepgKune BcnbiwKm

PegKune BcnbiwKM

BbikntoyeH

KopoTKan BcnbilwKa,
naysa

Yactoe muraHue

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

2.4 KoH¢wurypauma

[na npaBuabHOM paboTbl MyabTUNIEKCOpa-KoMMyTaTopa Sprinter TX B ceTu, ux Heobxoanumo
Haanexalmm obpa3om ckoHbUrypupoBaTh. Bce HacTpoiKu coxpanatoTesa B dpaiine /mnt/flash/system.cfg B
BMAE CTPYKTYPUPOBAHHOIO A€peBa, BbINONHAIOWErocs Npu cTapTe YycTpoicTBa. [Ns coxpaHeHwus
WN3MEHEHW, BHECEHHbIX B KOHOUIypauuio ycTpoicTBa He0bX0AMMO HaXKaTb coyeTaHue Knasuw “ESC+S”.
ChopmupoBaHHbIN dainn moxKeT b6bITb 3anucaH B Katanor mnt/flash yepes ceTb no npoTokony FTP.
Copepxumoe ¢alina c Tekyweih KoHouUrypaumein MoXKeT bbiTb BbIBEAEHO B OKHE TEPMMHANA HaxKaTuem
Knasuw “ESC+M”.

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

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

e dev

e  drivers

. mnt
o flash
o mem

e proc

e svc

e  system

® sys

2.4.2 Pabota c ¢pannoson cucremom

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

2.4.2.1 Pabota no npotokony FTP

MynbTUnAeKcop-KoMmyTaTop Sprinter TX coaepXuT BCTPOEHHbIM FTP-cepsep,
obecneunBatowmii HarnagHYO U yaobHyto paboTty c ero ¢ainnosol cuctemon. YteHne n 3anucob ¢aiinos
npounssoguTca nNpu nomolum FTP-kaneHTa. Mporpamma AoAKHa UCNO/Ib30BaTb NACCUBHbBIN peXknum obmeHa
(passive mode). Hanpumep, B Internet Explorer aToT pexkum yctaHasanBaeTca Tak: Tools->Internet Options-
>Advanced->Use passive FTP; B Total Commander Hago npw co3gaHum HoBoro FTP coegMHeHuMA ycTaHOBUTb
ranoyky Ha Use passive mode for transfers. [loctyn kK FTP cepBepy MmeeT TO/NbKO NPUBUAETMPOBAHHbIN
nonb3oBaTenb admin.

2.4.3 MNonb3oBaTenu v naponu

[na BbINONHEHMA KOMaH4, KOHOUrypauuum W AMAarHOCTMKM, a TaKXKe A0S U3MEHeHMa W
06HOB/MIEHNA MNpOrpaMmHoOro obecrneyeHUA BO3MOMEH KaK JIOKalbHbIA, TaK M yAaneHHbld AOCTyn K
MyNbTUMNNEKCOpY-KoMmyTaTopy. O6a BuMAa [OCTyna CcoAepskaT eAMHbld  MeXaHM3m  3alWuTbl  OT
HEeCaHKLUMOHNPOBAHHOro AO0CTyMNa, OCHOBAHHbIA Ha MAEHTUOMKALMM MO UMEHWU MONb30BaTeNA U MapPOoIo.
YCTpOICTBO NoadepXnBaeT MAEHTUOUKALMIO TPeX Pas/NMuyHbIX MO/Ab30BaTeNeit: NPUBUAETMPOBAHHOIO C
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nMeHem admin 1M HeNnpPMBUNErMPOBAHHbIX C UMeHamu operl u oper2. MpuBMAEIMPOBaHHLIM NO/Ib30BaTE/Nb
MOXET  WM3MEHATb  HaCTPOMKM  ycTpoWcTBa M 0BHOBAATL  MporpammHoe  obecneyeHwue,
HeNnpUBMAErMPOBaHHbIE NOJIb30BATE/IN MMEIOT OrPaHMYEHHbIE BO3MOXHOCTM MO HACTPOWKe YCTPOMCTBA, U
MOTYT NPOCMaTPUBaTb AMArHOCTUYECKME COOBLLEHUA.

B Tabsamua 2.4 npuBeaeHbl yCTaHOBAEHHbIE NPOU3BOAMTENIEM NAPOJIM MO YMONYAHUIO.

Tabnuua 2.4 — CnncoK nonb3osaTtenen

Mma nonb3osartens Maponb
admin admin
operl operl
oper2 oper2

Mepes aKcn/yaTaumeln ycTPOWCTBa B LenAaX 6e30NacHOCTM HEOBXOAMMO U3MEHWUTL 3TU MapPOAU
KOoMaHZol passwd. HoBble NMaposnM MoryT NpeacTaBsTb NOCNAeA0BaTENbHOCTb IATUHCKUX BYKB M LUUdpP
ANMHON 10 18 CMMBOIOB BKAOYUTENBHO.

Echn naponb 3abbIT, eAuHCTBEHHbIM crnocobom JocTyna K YCTPOMCTBY ABAAETCs cbpoc
No/Ib30BaTe/IbCKMX YCTAHOBOK Ha MNpeayCTaHOB/EHHble. [Mapoin npu 3TOM MPUMYT YKa3aHHble Bbilwe
3HayeHus o ymonadaHuto. Kpome atoro, IP agpec ycTpolictBa byaeTt ycTtaHoB/eH paBHbiM 192.168.0.24, a
Macka noacetn — 255.255.255.0.

Ecan Bam HeobxogumMo MosiyunTb AOCTYN K MyabTUMAEKcopy-KommyTaTopy Sprinter TX (MINI,
11, 12, 20), To ecTb BepHyTb 3aBOACKME YyCTaHOBKM IP agpeca, napons w T.M., BbIKAOYUTE YCTPOWCTBO.
HaliguTte Ha 3agHelt naHenu Sprinter TX (MINI) unn nepegHei naHenu Sprinter TX (11, 12, 20) maneHbKoe
oTBepcTMe. He npoBogAWMM npegmeTom, Hanpumep, 3yOOUMCTKOM, HAXKMUTE pPACMOJIOKEHHYIO B
OTBEPCTUM KHOMKY. YAEP!KMBAA KHOMKY, BKAOYMTE MUTAHME YCTPOICTBA. YAEpKUBaliTe KHOMKY HaxKaToMn
ewe 2-3 cekyHapl. Haxkmute knasmwm “ESC+Q” pna BbiIXo4a M3 MEHIO B PEXMM KOMAHOHOMN CTPOKKU U
BbINOIHATE KOMaHAy mnt. 3aTem BbINONAHUTE KOMaHAy menu. [Janee HeobxogMmMo NPOU3BECTU NOAHYHO
npoueaypy KoHpurypaumm yctponcrtsea. JocTyn K ycTpoincTBy ocywectsnanetca no IP agpecy 192.168.0.24.
[na coxpaHeHUs KOHOUrypaLmm HEOBXOAMMO B MEHIO HAXKaTb codeTaHMe Knasuw “ESC+S”.

Ecnv Bam HeobxoAMMO NOAyuynUTb AOCTYN K My/bTUNAEKCOopy-KommyTaTopy Sprinter TX (SFP), To
€CTb BEpHYTb 3aBOACKME YCTAaHOBKM IP agpeca, napona u T.n., OTKAKOYMTE YCTPOMCTBO (M3BEKUTE €ro u3
KommyTaTopa). Ana Sprinter TX.1E1 noakntounTe 3arnywky B Buae RJ-45, noctaBndaemyto B Komnaekre. Ons
Sprinter TX.2E1 ycTtaHoBuTe DIP-nepekntoyatens Ha ycTponcTse B nonoxeHune "RST". Moaknounte Sprinter
TX (SFP) K KommyTaTopy ¢ SFP Kop3uHoi. HaxkmuTe Knasuwu “ESC+Q” Ana BbIXOZ4A U3 MEHIO B PEXUM
KOMaHZHOM CTPOKM M BbINOJAHUTE KOMaHAy mnt. 3aTeM BbINOAHUTE KOMaHAy menu. [anee Heobxogumo
NPOM3BECTU MOJIHYIO NpoLeaypy KoHPuUrypauum yctponcrea. [ocTyn K ycTponcTBy ocywectsndetca no IP
appecy 192.168.0.24. ina coxpaHeHUs KOHOUrypaumMm HeoH6X04MMO B MEHIO HaXKaTb COYETaHME KaaBULL
“ESC+S”. U3BnekuTe Sprinter TX (SFP) n3 kommytatopa u ana Sprinter TX.1E1, usBnekute 3arnyLiKy M3 Hero.
Onsa Sprinter TX.2E1 yctaHoBuTe DIP-nepekntoyatenb Ha YCTPOMCTBE B MOJIOMKEHWE MPOTUBOMNONOXKHOE
"RST".

3arnywky Ana mynabTUnaekcopa-kommyTaTopa Sprinter TX SFP.1E1, MOXHO M3roToBUTb, 06KaB
BUTYIO Mapy B KOHHeKTOp RG-45, n npunass amop LUoTTKM mexay KoHTakTamu 1 1 2 ¢ nto60i NonsapHOCTbIO.

e
~ || —
R = s Avopa WoTtTkm
0 ||
e
- [ e,
PucyHok 2.1
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MHbopmauusas o naponsx MyabTUMAEKCcopa-KommyTaTopa Sprinter TX xpaHuTca B daline
“/mnt/flash/config.sys” B 3awmndposaHHOM Buae. B anroputme wWndpPoBaHMUA UCMO/b3YETCA CEPUNHbINA
HOMEp KOHKPETHOro YCTPOWCTBA, MO3TOMY MpM MNepeHoce 3Toro dakina Ha Apyroh MynbTUNAEKCcop-
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 CuctemHble napameTpbl

B 37O/ rnaBe ONMCbIBAOTCA OCHOBHbIE MapamMeTpbl My/bTUTIEKCOpPa-KoMMyTaTopa Sprinter TX.

2.5.1 BcTpoeHHble KaneHaapb M Yachbl

MynbTUNAEKCOP-KOMMYTAaTOP MMEET BCTPOEHHbIE Yacbl PEaNbHOrO BPEMEHM W KaneHZapb C
6atapeliHbim nuTaHnem (Ha Sprinter TX (SFP) HeT 6atapelikun). OHM MCNONBL3YIOTCS ONS YKA3aHMA BPEMEHMU
BO3HWKHOBEHUA COBbLITMI B KypHane. Mpu Kaxkgom CTapTe MyAbTUNIEKCOP-KOMMYTAaTOp 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-KoMmMyTaTopax Sprinter TX MOXXHO U3MEHUTb B
MeHI0 B NyHKTe “3.2.4.17 /System/time”, HacTpausaa napameTtpbl Time u Date, a Takxe ¢ nomoubto SNMP
areHTa.

2.5.2 CumBonbHOe nmsa

Ka)ablit  MynbTUMNNEKCOP-KOMMYTAaTOp MOMeT WMeTb CUMBO/JbHOE WMA, BbiBOAMMOE B
MoACKa3Ke KOHCOM 1 obieryatolee naeHTMOMKaLMIO MyAbTUNIEKCOPa-KOMMYyTaTopa.

2.5.2.1 HacTpoiika CMMBOIbHOrO UMEHMU

Nms mynbTunaekcopa-kommyTaTopa Sprinter TX MOXKHO M3MEHUTb B MEHIO BO BKnagke “3.2.4.7
/System/global”, nuamensa napameTtp Name, a Takxe c nomoLbo MeHto n SNMP areHTa.

2.5.3 Appec B cetn

Kaxaplli  MyNbTUNNEKCOP-KOMMYTAaTOp WMMeeT OAMH CcucTeMHbIM Ethernet uHTepdeiic,
NOAK/NIOYEHHbI K BCTPOEHHOMY KOMMYTATOpPYy BTOPOro ypoBHA. [aa 3Toro uHTepdelica 3agaHbl MAC
aapec, IP agpec, macKka 1 W3 N0 YMOAYaHUIO. M3roToBMTENb YCTaHABANBAET KaXK40My MYNbTUMNAEKCOPY-
KOMMYyTaTOpy YHUKanbHbl MAC-agpec, 3aBUCALLMIA OT annapaTHOro CepuiHOro Homepa ycTpoicTea. Mpu
nameHeHnn MAC-agpeca ycTpoiicTBa Heo6XoAMMO CneAuTb 3a HecoBnaZeHWeM afpecoB Yy PasANYHbIX
y3/10B CETW.

2.5.3.1 Hactpoiika agpeca B cetTu

IP agpec, MacKy M LWI03 N0 YMONYAHMIO AN MyAbTUNAEKCOPa-KoMmmyTaTopa Sprinter TX MOXHO
7 "

MU3MEHUTb B MeHI0 B NyHKTax “3.2.5.3 /IP/current-config”, “3.2.5.6 /IP/stored-config”, a Tak¥e C NOMOLLbIO
SNMP areHTa.

Ons noboro n3 VLAN-oB, IP agpec, macky v W03, MOXHO 3a4aTb pa3Hble B NyHKTe "3.2.6.1
/VLAN/VLANID".
2.5.4 [loBepeHHbIe y3/bl

Mo coobpakeHnam 6e30MacHOCTU YCTPOWCTBO MOKeT BbiTb AOCTYMHO TO/IbKO C Bbl6paHHbIX
YNPaBAAIOLMX KOMMNbIOTEPOB (KOMMbIOTEPOB MMEIOLLMX ONpeaesieHHble agpeca B ceTn). s onpegeneHus
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CNMCKa O0BEPEHHDbIX Y3/10B MOXHO UCMOJZIb30BAaTb KOHKPETHbIE IP-ap,peca, BCe agpeca TEKYLIJ,eﬁ noaceTun
(MCI'IOJ'Ib3VETC‘r'I agpec n maCKa CeTun My.ﬂbTMI'IﬂeKCOpa-KOMMYTaTOpa), a TaKXXe BCe y3/ibl BCEX ceTen.

2.5.4.1 HacTtpoiiKa AoBepeHHbIX y3/10B

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

HacTpoiika goBepeHHbIX Y3108 A0cTynHa ¢ Bepcum MO: LPOS 1.0.9.4SR3.

B [JaHHOM NyHKTe Bbl MOXeTe pefaKTUpPOBaTb CMWUCOK A0BepeHHbiX y3noB. C 3TUX y3noB
paspelleH A0CTyn K ycTpouctsy. ANA BKAOYEHUA/OTKAOYEHUA HeobXoAMMO HacTpamBaTb NapameTpbl
TrustAll n TrustLocal, KoTopble HaxomAaTca B nyHKkTax “3.2.5.3 /IP/current-config” w “3.2.5.6 /IP/stored-
config”.

BK/toueHMe/OTKNOYEHNE CMIMCKA AOBEPEHHDBIX Y3/10B, KOTOPbI MOXKHO 334aThb B
nyHKkTte “3.2.5.4 IP/hosts”.

Yes - nosepAatb Bcem. [py 3TOM 3HaUeHUM AOCTYN MMEIOT BCe He 3aBUCMMO OT CNMCKa
TrustAll [0BEPEHHbIX Y3108 (MO ymoN4aHuio).

No - pa3zpeluaeTt goCTyn K YCTPOMCTBY TOJ/IbKO Y3/1aM HaXO4ALMMCA B CIIUCKE
[OBEPEHHbIX y3/10M. TakKe Npu 3TOM 3Ha4YeHUM yunTbiBaeTca napametp Trustlocal.

DoctynHo ¢ Bepcum MO: LPOS 1.0.9.4SR3.

BKAtoyeHne/oTKAoUYEHNE AOBEPEHHDIX Y3/10B U3 JIOKA/IbHOM CETH.
YuuTbiBaeTcs, Korga napametp TrustAll umeet 3HaueHne No.

TrustLocal Yes - noBepeHHbIMM ByAyT NOKaNbHbIE Y3/bl U U3 cMcKa hosts (No ymonyaHuio).
No - poBepeHHbIMM ByayT TONLKO Y3/bl U3 CNKCKa hosts.

ADoctynHo c Bepcum 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 0.0.0.0 255.255.255.255
| 1 0.0.0.0 255.255.255.255 | 20 0.0.0.0 255.255.255.255
| 2 0.0.0.0 255.255.255.255 | 21 0.0.0.0 255.255.255.255
| 3 0.0.0.0 255.255.255.255 | 22 0.0.0.0 255.255.255.255
| 4 0.0.0.0 255.255.255.255 | 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 0.0.0.0 255.255.255.255 | 26 0.0.0.0 255.255.255.255
| 8 0.0.0.0 255.255.255.255 | 27 0.0.0.0 255.255.255.255
| 9 0.0.0.0 255.255.255.255 | 28 0.0.0.0 255.255.255.255
| 10 0.0.0.0 255.255.255.255 | 29 0.0.0.0 255.255.255.255
| 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>

L0G:02.08.16 10:44:31.484 : [SID=8] Control session started by admin from 192.
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Y106b!1 L,06aBUTL HOBbLIN y3€/1 B CMUCOK, BbibepeTe cTpokKy ¢ 0.0.0.0 v 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>

LOG:02.08.16 10:46:23.546 : [SID=8] /IP/hosts/l/Network changed to 192.168.0.1
Network YctaHasamsaer IP agpec y3na.
Mask YcTaHaBanBaeT MacKy NoaceTu 414 3TOro y3na.

BHUMAHMUE! M3meHeHue crniucka adpecos 0osepeHHbIX Y3708 Yepe3 telnet-ceccuto moxcem ripusecmu K eé
paspeigy 6e3 803MOXHOCMU 80CCMAHOB/EHUA COEOUHEHUA C 3mo20 Y3/, ecau OH UCK/AYeH U3 4Yucnaa
008epeHHbIX.

2.5.5 Taimayr

Ecan nonb3oBaTeslb HE BBOAMT KOMaHAbl B TeYEHWE ONpeaeNeHHOro BPeMEHU, coeanHeHue
yepes nocnefoBaTe/IbHbI MOPT C MOMOLLbIO KOHCO/IbHOM NPOrpaMmbl, WAM YyAaZeHHO 4Yepes3 CeTb, C
MCNo/sib30BaHMEM NMpoToKona telnet, bygeT pasopBaHO MyNbTUMNIEKCOPOM-KOMMYTAaTOPOM. Mo yMONYaHUIO
Bpemsa TalimayTta cocTasnneT 15 muH.

2.5.5.1 Hactpoiika TaumayTta

Ha mynbTunnekcopax-kommyTtatopax Sprinter TX Bpema TalimayTa MOKET 6bITb U3SMEHEHO Yepes
MeHI0 B NyHKTe “3.2.4.16 /System/telnet”, nameHas napametp Timeout.

2.6 E1 uHtepdenc

E1 nHtepdeiic — aTo nHTEepdelic 060pya0BaHMA B COOTBETCTBUM CO cTaHAapTom ITU-T G.703.

MynbTUNIEKCOP-KOMMYTAaTOP COAEPKUT OOMH, [Ba, YeTblpe, BOCEMb, LWeECTHaAUaTb Wau
ABaauath YeTbipe MHTepdeica E1 ana nepesaym AaHHbIX CO CKOpOCTbio 2048 K6UT/C, B COOTBETCTBMM CO
cneunomkaumein G.703. dmsmyecknin MHTepdenc — CUMMETPUYHBIN, C CONPOTUBAEHUEM ANHUM 120 Om.

Ona nepepaun notoka E1 Heo6xogMMO HACTPOWUTb BUPTYaNbHOE COEAMHEHME MeXay
nHTepdencamm ABYX MYAbTUMNIEKCOPOB-KOMMYTAaTOpPOB. HacTpoiika coeAuHeHus npou3BOAMTCA Npu
MoMOLLM NYHKTa MeHto “3.2.2.1 /TDMoP/nopm/config”.

B cnyyae, Korga mynbTUNNEKCOPbI-KOMMYTaTOPbl COeANHEHbI APYT C APYrOM HenocpeacTBEHHO
WnKn Yyepes KommyTtaTopbl Ethernet, noTok E1 moyKHO nepeaasaTtb BHYTPU Kagpos Ethernet, 6e3 3aronoskos
IP. Mpu 3Tom obecneymBaloTca MWMHUMAIbHOE BPEMA 33aLEP’KKU, U MUHUMMaNbHblE MNOTEPU MOOCHI
NPONYyCKaHWA KaHana. [MOTOK [AaHHbIX, MNOCTynaloWwMi C Ka)KAoro M3 aKTUBHbIX WHTepdencos E1,
pa3buBaetca Ha Kagpbl PUKCMPOBAHHOW A/IMHbI, CHAbXaeTcA 3aro/IOBKOM YPOBHA  afanTauuu
BUPTYasbHOrO coeauMHeHna U 3aronoBkom Ethernet ¢ ykasaHnmem MAC-agpeca MynbTMRIEKCOpa-
KOMMYTaTOpa HasHadeHuAa. [AnA Kaxporo mM3 mcnosb3yemblx MHTepdencos E1 Kaxporo vM3 ycTpoicTs
HeobxoAMMO yKa3aTb IP-agpec MybTUNAEKCOPA-KOMMYTaTOpPa HasHaYeHUsa n Homep ero uHTepdelica E1, ¢
KOTOpbIM OyAeT YyCTAaHOB/IEHO BMPTYyasibHOE COeAMHEHMeE, a TaKkKe HeobxoaMMo yKasaTb MAEHTUPUKATOP
VLAN ans KagpoB, TPAHCNOPTUMPYHOWMX AaHHbIM noTok E1l. NaeHTMdUKaTOp paBHbIA HyAO YKasbiBaeT
MY/bTUNNEKCOPY-KOMMYTATOPYy Ha OTCYTCTBME HEOOXOAMMOCTM TErMpoBaTtb Kagpbl. ECM B TpaHCNopTHOM
CeTV nepearTca He TONbKO Kagpbl ¢ TDM-gaHHbiMK, TO cneayeT 3agaTtb nosae npuoputeta 802.1p
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MapKupoBaHHoro Kagpa 802.1Q. 3HayeHWe 3TOro noas AO/KHO obecneyvMBaTb HaUBbLICWIMN NPUOPUTET
Kagpam ¢ aaHHbimm TDM. Hencnonb3yemble MHTEPENCHI MOXKHO BbIKNHOYUTD.

Ecnn HEeCKONBbKO YCTPOMCTB COEAMHEHDI B TOMNONOMMKU TUNA «3BE34a» UM KLEMNOoYKa», HAacTPOWMKa
BbINO/IHAGTCA aHaNOMMYHO CAYYal0 «TOYKa-TOUKa» [ANA KasKaoi napbl uHTepdeiicos. Heobxoanmo
BbIAE/IUTb KAXKAOMY YCTPONCTBY MHAMBUAYANbHble MAC- 1 IP-agpeca 1 onncaTb BUPTyaNibHble COEANHEHMUA
BCEX BK/IOYEHHbIX MHTepdenco EL1. Kaxaplh M3 atux MHTepdencoB MoXKeT bbiTb coeguHeH C obbiM
ApYyrum nHtepdencom ntoboro MynbTUNIEKCOPa-KOMMYTATOPA B CETU.

Bce nHTepodeiicbl E1 mynbTunaekcopa-KkommyTaTopa 0603HaYaloTCca AECATUYHbIMW YMUC/IaMU B
nopaake Bo3pacTaHUs, HAa4YMHaA ¢ HyAa. [na paboTbl ¢ NOAKAHAIOM HEOOXOAMMO YKa3aTb HOMepa Tanm-
CNOTOB, UCMOJIb3YEMbIX B MOAKAHane, B cneaytowem dopmare:

HOMep WHTepdelica: AnanasoH TaliM-CNOTOB (HayasbHbIA TAMM-CNIOT — KOHEYHbIM TalM-Cc/ioT)
WX CMIUCOK TaliM-C/I0TOB Yepes 3anATyto

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

Ecain Homepa TaliM-CNOTOB He YKasaHbl, TO UCNOAb3YytoTcs Bce 32 Talm-ciioTa.

2.7 Ethernet uHrepdeiic

Ethernet nHtepdeiic - nHTepdeic obopyaoBaHUA B COOTBETCTBUM CO cTaHaapTom IEEE 802.3.

My/IbTUNIEKCOP-KOMMYTATOp  coaep>KuT uHTepdencol Ethernet 10/100/1000Base-T ans
nepeaaun gaHHbIX co ckopocTbio 10, 100 nam 1000 M6ut/c B cooTeBeTcTBMM cO cneumduKkaumen IEEES02.3.
Ethernet-uHtepdelic mynbTMRAEKCOPa-KOMMYTaTOpPa MOXKET paboTaTb B pexMme aBTOCOr/1IacoBaHMSA, a TaK
e MO03BOAET BPYYHYKD YCTAaHOBWUTb CKOPOCTb M PEXMM Aynaekca AAA KaKAoro wHTepdeiica B
OTAE/IbHOCTH.

BHUMAHUE! Hecoomeemcmesue ycmaHOB0K cKopocmu u Oyrnzaekca Ha nopmy Ethernet
MyAbMUNAEKCopa-KoMmmymamopa U nopmy nooKao4Yaemo2o 060py008aHUS MoMem npusooums K
6710KkuposKe 8cmpoeHHo20 Ethernet Kommymamopa u He803MOMCHOCMU repedayu OAHHbLIX KAK 4Yepes
HenpasusbHO CKOHU2YPUPOBAHHbLIU Mopm, mak u Yepe3 Opyaue nopmeoi!

BHUMAHMUE! [Tepedaua E1 nomokos 4yepe3 uHmepgelic Ethernet ycmaHosneHHbIl 8 pexcum
nonydyrnaeKkca moxcem MpueooumMs K OWUBKAM CUHXPOHU3AUUU U 8bICOKOMY yposHto BER ecnedcmesue
4acmo 803HUKAOWUX Konauzuli 8 samoli KoHgpuzypayuu!

MyHKT meHio “3.2.3.12 /Eth/nopm/config” HacTpanBaeT pexxmum paboTbl BbIBPaHHOrO NakeTHOro
WHTepdeica, CKOpOCTb, AynaeKc.

NHTepdelic moxKeT paboTaTb B 04HOM U3 CAEAYIOLINX PEXMMOB:

down MHTEepPdENC BbIKNOYEH;

MHTedeEI‘;IC NPONYCKa€eT TO/IbKO TErMpoBaHHbIE Kadpbl, 3TOT peXM UCNOJ1b3yeTCcAa ANnA
CBA3UN C APYTMM MYZTbTUNZTIEKCOPOM-KOMMYTAaTOPOM HENOCPEACTBEHHO,

trunk

NHTepdenc NponycKaeT BCe Kaapbl; PeXXnm no ymoayaHuIo, UCNOJb3YEeMbIA, EC/IM ABHO
He yKa3aH Apyroi pexkum. MoanTMKa MCNoab30BaHUA MHTepdENCOB onpeaenaercs
BHELWHNM 060pya0BaHMEM, HANPUMEP, MAPLLPYTM3aTOPaMM 3-To YPOBHS,
CBA3bIBAOLLMMU MYNbTUNIEKCOPbI-KOMMYTATOPbI;

multi

nHTepdelic ncnonblyerca ANA nepesaym noab3oBaTeNbCKUX AaHHbIX. MaKeTbl C Apyrum
naeHTnpmkatopom VLAN ID He KOMMYTUPYLOTCA B 3TOT MHTepdeNc. lNakeTbl,
nocTynatoLiume B 3ToT UHTepdeNic, TerMpyoTca ¢ UAEHTUPUKATOPOM, PaBHbIM YKAa3aHHOMY
napameTpom VLAN ID;

access
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KJIMEHTCKUIM NOpT, Gperimbl Ha BXOo4e BCEraa TernMpytoTcs BTOPbIM Terom (eciv 6es Tera,

QinQCustomer To nepebimM); 802.1Q OTK/NIOYEH;

NopT, Ha BXOZE KOTOPOro NPMHMMAKTCA TONIbKO ppeimbl ¢ ProviderTag, KoTopble

KOMMYTUPYHOTCA B COOTBETCTBMMU € Tabanuein vian’os.

QinQProvider . . . . .
ProviderTag - Ter, KOTOpbIN yCTaHaB/MBaeTcA Ana ppeinmos B perkume QinQProvider.

2.7.1 OcobeHHOCTH ucnonb3oBaHua Ethernet nntepdeitcos 6e3 Combo-nopros

Ha HuKe npeacTaBNeHHbIX WAMIOCTPAUMAX MOKasaHbl MpuMMmepbl  Mcnonb3oBaHua Ethernet
NHTepdEcoB, B C/lyYyae, eCIM Ha My/bTUMNIEKCOpPe-KOMMYyTaTope MNPUCYTCTBYIOT 2 uHTepdeica Gigabit
Ethernet u 2 untepdeiica SFP/CSFP 1Gb.

B SFP-kop3uHbl Cnhot 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 3agerictayetca CSFP nopt NeO

Mogyns Mogyne
CSFP SFP
Cnor 2 Cnot 3

] i '

L] 1 L]

L] 1 ¥

] i (]
= — = —
= = = [
(=5 [« o o
[=] =} [=] (=]
(= = c =

1

SFP-kop3aUHs!

T =
B e

o omemmeed

:

:

:

Y Y
Unmepdpelcer Ethernet

B Cnot 2 ycraHosneH moaynb CSFP, 8 Cnot 3 moaynb SFP
PucyHok 2.2
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Mogynes Moayne
SFP SFP

Cnot 2 Cnot 3

Eth-0 Eth-1

nopt 0 | ===-1
I
nopt0 | ==---1

nopTt 1
nopt 1

1

SFP=kopauHs

e |
|

oo

= R LT PR

Wnmepgbelcsl Ethernet

B Cnot 2 1 3 yctaHoBneHbl moaynan SFP
PucyHok 2.3
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Mogynes Moayne
CSFP CSFF

Cnot 2 Cnot 3

Eth-0 Eth-1

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

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

1

SFP=kopauHs

e |
|

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

Yy v
Wnmepgbelcsl Ethernet

B Cnot 2 1 3 yctaHoBneHbl mogynun CSFP
PucyHok 2.4

2.7.2 OcobeHHOCTH ucnonb3oBaHuna Ethernet uurepgeiicos c Combo-nopramu

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

B Takom cnyyae MopTbl Ethernet No5 n CSFP-nopT N2l B Cnote 1 o6pasytoT Combo-noprT.

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

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

e Ecnn B SFP/CSFP-cnot 1 He ycTaHOBAEH MoAy b, 1Mbo ycTaHoBeH SFP-moaynb, To 3aaeicTeyeTca
Ethernet 10/100/1000Base-T nopt N5

Moaynk Mogyne
CSFP CSFP
Cnot 0 Cnot 1
T T S R T
Voo Vo ' ' ] '
A A1 Yo | iE b
= = = = 1 ' ' 1
[=X (=1 (=} (=} [] ] L] []
= o Q Q 1 ] ' 1
= c= = c [] ] ] []
L] ] ] 1
11 "‘ I‘ 11 A
' ' ! 1 ' ' H '
3 Xt
' 1 ISFP vy fCombo-t ' ' .
: : -K-DPSUHM: _., nopr * ! ' ’
P ) : : ; : ;
o : : A A
A A 4 \ 4 \ 4 ¥ ¥ \ 4
Mumepghetcel Ethernet

Mopm 1 SFF/CSFP Cnoma 1 He
zadadcmayamcd, Npu Hamsuu

namukopda 8 Efhermet Neb

MopT 1 SFP/CSFP Cnota 1 He 3aaeicTByeTca, NPy HaaMunm natykopaa s Ethernet Ne5
PucyHok 2.5
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PucyHok 2.6
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PucyHok 2.7
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3 JIoKanbHblii W yJaneHHbIXW AOCTYN K  MyAbTUNAEKCOpY-
KOMMYTaTopy.

BO3MOXKEH KaK /OKanbHbIM, TaK W yAaneHHblh [OCTYN K My/IbTUMNNEKCOPY-KOMMYTATOpY.
Monb3oBaTe/IM M Mapo/IM YCTAHOB/IEHHbIE MO YMOJIMAHUIO nepeuncneHbl B Tabavua 2.4 — Cnucok
nonb3oBaTene.

JToKanbHbIM JOCTYN K YCTPOWMCTBY OCYLLECTBASAETCA Yepes MociefoBaTeNbHbIM NopT. [aa 3Toro
HY)XHO COEeAMHWUTb YCTPOMCTBO M MNOC/AEAOBATENbHLIN MOPT YNPaBAAKOLWErO KOMMbloTepa Kabenem u
3anycTUTb Ha ynpaBAAlOWEM KOMMNbIOTEPE TEPMMUHANbHYIO MPOrpammy, NOAAEPXHKMBAIOLLYIO 3MYNALMUIO
ANSI TepmuHana, Hanpumep, Hyperterminal w3 coctaea Windows, nporpammbl CTOPOHHMUX
npoussoguTenemn, Takme Kak: PuTTY, SecureCRT u gpyrue.

MapameTpbl HACTPOMKK NOcCAeAO0BaTeNbHOro NopTa Komnblotepa — 115000 kK6ut/c, 8 but, 6e3
YyeTHOCTH, 6e3 KOHTPONA Nnepeaaumn.

Mocne 3amnycka TEPMMHANbHOM NMPOrpPaMMbl, B OTBET Ha MPUIAalleHNEe CUCTEMbI, HY>KHO HabpaTb
MMA NONb30BaTeNA, a 3aTeM Napob, MOC/E YEro OTKPOETCA MEHI0 KOHPUTypUpoBaHUA.

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

YAaneHHbIN AOCTYN K YCTPOMCTBY ocyLLecTBaseTcA Yepes ceTb IP no npotokoay telnet nam HTTP.
[na 3Toro Hy)KHO MOAKNOYMTL OOMH M3 abOHEHTCKMX WMHTepdelicoB Ethernet K cetn n ybeanTbea, yto
CBETOAMOAHbIE MHAMKATOPbLI MOKA3bIBAOT HAaZIMUYNE COEANHEHUSA.

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

Ona nopkntoveHns no npotokony telnet, HeobxoAMMO 3anyCTUTb HA YNPaBAAIOLLEM
KoMMbloTepe Ntobyto nporpammy — KaneHT telnet, Hanpumep, Hyperterminal, telnet ns coctasa Windows,
SecureCRT, PuTTY. Heobxogmmo ykaszatb IP agpec mynbTMnaeKcopa-KOMMyTaTopa, MNPy 3TOM B MNYHKTE
“3.2.5.4 /IP/hosts” mynbTUNAEKCOpa-KOMMYTaTopa, B CBOKO odepeapb, A0/KeH bbiTb paspelleH AOCTyn K
HeMy YMpaBAslOLLEro KOMMbiOTepa C AaHHbIM [P agpecom. MOMKHO paspewnTb OOCTYN TOMbKO C
onpeaeneHHbIX KOMMbIOTEPOB, CO BCEX KOMMbIOTEPOB JIOKAJbHOM CETW, UAM C Noboro KomnbioTepa.
JOoCTyMHOCTb  My/IbTUM/IEKCOPA-KOMMYTaTOpa MOMKHO MNPOBEPUTb KOMaHZOM ping C  y[AaneHHoro
KOMMblOTEpa.

Hactpoitkn nporpammbl telnet gonkHbl BKAtoYaTb amynaumio ANSI TepmuHana u nepeso
CTPOKM MOCJie BO3BPaTa KapeTKu.

Mocne 3anycka KaveHTa telnet B OTBET Ha NpUrnalleHWe CUCTEMbI HYXKHO HabpaTb vmsA
Nnonb30BaTeNA U Napo/ib, NOC/E YETO OTKPOETCA MEHIO KOHUTYPUPOBaHWS.

[anee MOXKHO KOHPUIYpUPOBaTb MYNbTUMNIEKCOP-KOMMYTATOP Yepe3 MyHKTbl MEH!o,
OMnUcaHHbIe HUXKe.

Ecnv nonb3oBatenb He KOHOUIypupyeT YCTPOMCTBO B TeYEHWE OMNpeaesieHHOr0 BpPeMEHMU,
coeanHeHune telnet 6yaeT pa3opBaHO MyNbTUMNIEKCOPOM-KOMMYTAaTOPOM M3 COObpakeHUn besonacHoCTH.
Mo ymonuyaHuio BpeMs TaliMayTa COCTaBAsEeT 15 MUH U MOXKET BbITb U3MEHEHO Yepes NYHKT MeHto “3.2.4.16
/System/telnet”.

YteHune 1 3anucb ¢palinos NPorpammHOro obecnedveHms nNpu yaaneHHom 4oCTyne NpomM3BOAUTCS
no npotokony FTP. [1nA aToro 3anyctute Ha yaaneHHOM KOMMbtloTepe nporpammy — KameHT FTP, Hanpumep,
Internet Explorer. Mporpamma AonxkHa ucnonb3oBaTb passive mode (B |IE cooTBeTcTBYOWME YCTAaHOBKM
Tools > Internet Options > Advanced > Use passive mode). JlIornH 1 naponb Ans A0CTyna K ANPEKTopun
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/mnt/flash ToT e, 4To U ANA NpUBMNErMPOBAHHOIO AOCTYNAa K ycTpoicTey. Moadep)KMBalOTCA YTeHMe,
3anucb U yganeHue ¢aiinos.

3.1 KomaHabl TepMUHANIbHOIO ynpaBaeHus

B aToM pasgene onucaHbl KOMaHAbl YNpaBAeHWUAs W AWArHOCTMKM, AOCTYMHble C JIOKa/bHOro
TepMunHana (KOHCOAM) YCTPOWCTBA WM yAaneHHO no npotokony telnet. Ona Habopa 3TMX KOMaHA
HeobXoAMMO YCTAHOBUTb COEAMHEHWE C MY/bTUMIEKCOPOM-KOMMYTAaTOPOM Yepes Moc/ien0BaTesbHbIN
NnopT MAK Yepes ceTb NO NPOToKoJy telnet. BBOA KOMaHAb! AO/KEH 3aBeplaTbCs KAaBulLei BO3BpaTa
KapeTku <CR>. CnpaBKy No BCEM AOCTYMHbIM B AaHHbIi MOMEHT KOMaHAaM MOXKHO MOY4YUTb, Habpas «?»

CnpaBKy Mo MCNOJ/Ib30BaHMIO KOHKPETHON KOMaHAbl MOXKHO NOMYy4YUTb, Habpas
UMSA_KOMAHObI<KTAB> nnu

UMSA_KOMAHObI<?>

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

KomaHga CTPOro 3afaHHas Moc/ienoBaTe/IbHOCTb CMMBOJIOB, OMpedenslollan AanbHenwune
napameTpbl 1 CMbIC/ BbIMOAHAEMOrO AeNCTBUA (KOMaHAbl PErMCTPOHE3aBUCUMbI);

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

MNpun oNncaHMmn CMHTAKCUCa KOMaHA MCNO1b3YIOTCA cneayowme 0603HaYeHMs:

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

® B KBagpaTHbIX CKOOKax [] yKasbiBatoTcAa Heobs3aTeibHble NapaMeTpbl;

e cumBOA “|” 0bo3HaYaeT noruyeckoe “nnn” — BbIbop Mexay pasNUUYHbIMU NapaMeTpamu;
®  KAlouyeBble C/I0BA BbIACNAIOTCA MUPHbIM LWPUDTOM.

Tunbl NapameTpoB KOMaHA:

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

IP-agpec —A.B.C.D — 3agaeTcA B BUAE YeTbIpeX AeCATUYHbIX YNCEN, Pa3aeNeHHbIX TOUKaMMU.
Macka cetn — A.B.C.D — 3agaeTca B BUAE YeTblpex AeCATUYHbIX Yncen, pasaeeHHbIX TOYKAMU.

MAC-agpec — HH-HH-HH-HH-HH-HH — 3apaeTtcAa B BuMae wecTn rpynn 4vmcen, pasaesieHHbIX
cumBonamum “-“ Kaxpgasa rpynna cocTouT U3 ABYX LWECTHAALATEPUYHbBIX YMCEN.

MocneaHve nNATb BeAEHHbIX KOMaHZ4 XpaHaTca B 6Gydepe. YToBbl BOCMNO/b30BAThbCA paHee
BBEJEHHOM KOMaHAoM, HeobXoAMMO HaxaTb Knasuwy “IN (Bepx) nam “I” (BHU3).
3.1.2 CoobuweHusa 06 owmnbKkax

B Tabnumua 3.1 - CoobuieHna 06 ownbKax npmeeneHbl coobeHns o6 owmnbKax, KoTopble MOryT
BbIBOAUTHLCA BO Bpems paboTbl C KOMaHAHOM! CTPOKOW.
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Tabnunua 3.1 - CoobuieHns 06 owmnbkax

CoobleHne 06 owmnbKe

syntax error: invalid
parameter

syntax error: omitted
parameter

syntax error: invalid type
syntax error: missed value

syntax error: invalid
delimeter

privileged comand: no
rights enough

is not recognized as a
command

open error

OnuncaHue owmnbKn

HeBepHbIN NapameTp

nponyLeH napameTp

HEeBEPHbII TUM NapameTpa
nponyLeH napamerp Kato4a

nponyuweH o6a3atenbHbIN
pasgenurens

KOMaHAa HedoCTynHa
NoJib30BaTesto

KOMaHZAa He bbina
naeHTMdULMpoBaHa, BBeAeHa

owmnboyHas KomaHaa

OTKpPbITUE painna He yaanochb

PekomeHayemble AelicTBUA

BBECTW NPaBUJIbHbII NapameTp

BBECTW NPOMYLLEHHbIM NapameTp

BBECTU NapamMeTp NpaBuibHO

BBECTW MPOMYLLEHHbI NapamMeTp

BBECTW NPOMYLLEHHbIN pa3aennTens

C NOMOLLbIO KOMaHAbI SU BOUTU Mo,
umeHem admin

€ nomoLbto cnpasku “?” cnegyet
NPOBEPUTL KOPPEKTHOCTb BBOAMMOW

KOMaHZAbl.

BBECTW NpaBuabHOE UMs daina

3.1.3 CucremHblie KOMmaHAbl

3T KOMaHAbl MO3BO/IAOT NPOCMOTPETb WAU U3MEHUTb NapameTpbl ONepauyoHHON CUCTEMbI,
cBefeHus 06 yyYeTHbIX 3anucax Nonb3oBaTes1el, NapameTpbl TEPMUHANIBbHON CECCUMU U T.N.

OTO6pa3MTb CMUCOK TEKYLWNX OTKPbITbIX CEaHCOB CBA3MN.

nOCMOTpeTb CNUCOK aKTUBHbIX CECCUA.

LPOS > aaasess

user | addr | port

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

aaasess
CuHTaKcuc:
aaasess
Mpumep:
LPOS >
aaatest

MpoTecTnposatb AAA ayTeHTMdUKALMIO.

CuHTaKcuc:

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

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

port Homep nopta

rem YpaneHHasa cTOpoHa

Mpumep:

MpoTtectnposatb coeanHeHune ¢ TACACS+ cepsepom.

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

Login complete via 0

Login complete via 1

Login complete via 2

LPOS >

arp
OTobpasuntb Tabaumuy cootsetctemsa MAC u IP agpecos.

CuHTaKcuc:

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

MNapamertpbl:
-a nokasaTtb Tabnuuy;

-C OYUCTUTb Ta6nv1u,y;

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

cd

M3meHUTb TEKYLWMIA KaTanor Ha nogkatanor dirname Tekyllero KaTtanora (monyckaercs

“ n

ncnonb3osatb “/”, “.” n “.” ANA yKasaHUA Ha KOPHEBYIO, TEKYLLYIO U POAUTENbCKYIO ANPEKTOPUN
COOTBETCTBEHHO).

CuHTaKcuc:

cd <dirname>

Mpumep:
MepeiTn B KaTanor mnt U3 KOPHEBOTO KaTanora.

LPOS > cd mnt

cls
O4YMNCTUTb IKPaH TEPMUHANA.

CuHTaKeuc:

cls

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

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

exec-config

exit

list

McnonHUTb KoMaHAabl MHTepdEica KOMaHAHOM CTPOKM U3 daiina.

CuHTaKcuc:

exec <String filename>

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

NcnonHuTb daiin KoHdurypaumm B popme system.cfg.

CuHTaKcuc:

exec <String filename>

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

LPOS > exec /mnt/flash/system.cfqg

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

CuHTaKcuc:

exit

lMoKa3aTb CNMCOK NapameTpoB.

CuHTaKcuUc:
list [path to attribute]

MNapameTtpbl:
path to attribute  nyTb 40 UHTEPECYIOLWMX NapamMeTPOB.

- nogaepxusaeT npumeHeHue wildcard (wabnoHoB 3ameHbl),

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

- NOACKAa3Ka Mo BO3MOXHbIM MapameTpam, Npu HaxXatum «TAB»

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

statistics Directory

MNpumep 2:
BblBOA, CNMCKa NapameTpoB ¢ UcnosibaoBaHmem wildcard

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

FrameSize

JBSize 4

/tdmop/1/config

FrameSize

JBSize 4

/tdmop/3/config

FrameSize

JBSize 4

Npumep 3:

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

Show attribute 1ist

[String path to attribute

E1

Envir

Eth

EthGlobal

]

MNpumep 4:
BbiBOA, cnMcKa NnapameTpoB

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

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

Description

Speed Auto
Duplex Auto
Link Auto
FlowControl Disable
Reservation No

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

CuHTaKcuc:

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

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

debug BKAOUYNTL/OTKNIOUNTL PEXMM OTNAAKM

Mpumep:

LPOS > log -f ethstat

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

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

mail

OTn PaBUTb NOYTOBOE C006LLI,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>

Napamertpbi:
--binary oTnpaBnaTb dGalinbl B BUHAPHOM perKUME;
--stat OTNpPaBUTb CTaTUCTUKY,;
-f nyTb 40 GannoB BAOKEHMUA, pa3genuntenb mexay damnamm “;” — Touka
C 3anAToM
-p SMTP nopT, focTynHble 3HavyeHus [1..65535];
-r IP-agpec yaaneHHoro cepsepa (SMTP-cepBepa);
-s Tema coobLeHusn;
-v VLAN SMTP-cepBepa, AnanasoH 3HayeHui [0..4094];
body TeKCT coobuieHnsn. Ecnun He yKasaH, To 6epeTcs U3 NoToKa stdio;
from e-mail agpec oTnpasuTens;
pass naposb;
to e-mail agpec nonyyatens;
MNpumepsbl:

LPOS > mail -r 192.168.0.221 from sprinter228@nsc-com.com to
sprinter22l@nsc-com.com -s test subject body test body
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LPOS > mail -r 198.168.0.221 from sender@domain.com to
recipient@domain.com pass mypassword body text body --stat -f
system.cfg,;log

mapmac
MokasaTb TabanLy KOMMYTaLUM NAKETOB.
CuHrakcuc:
mapmac [-c] [-f] [-m part of MAC] [-p ports]
Napamerpbi:
- OUYNCTUTbL TabANLY OT aBTOMATMUECKM A06aBNEHHbIX aPECOB Mac-aApecos;
-f oTobparkaeT Bce mac-agpeca, B TOM Yncie gobaBneHHble aBTOMaTUYECKH;
-m YyaCTb Mac-aApPecoB, KOTOPbIE NMOKa3blBaTb; EC/IM MAc-agpec He 3a4aH, TO
nokKasblBaeTcsa Tabanua mac-agpecos;
-p duNbTp TabAnLbl ANA BbIBOAA Ha 3KPaH MO YKa3aHHOMY CMUCKY NOPTOB;
MNpumep:
MNMokasaTb Tabamuy mac-agpecos ana nopta 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
35 FO-79-59-5C-17-01 0 7 0
37 FF-FF-FF-FF-FF-FF bcast 0 7 0,1,cpu
MocmoTpeTb BClo 6asy MapLupyTM3aumum
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-C2-00-00-00 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 MHTEpdhENC meHto.
CHHTaKCUC:
menu
mirror
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3epkanunposaHue Tpaduka B pann /mnt/mem/mirror.pcap. He Bkntouaer 8 ce6s TDMoP
Tpadpdpuk. @daitn MOXKHO NPOCMOTPETb C nomowbto nporpammbl  Wireshark 1 npoumnx
aHa/IM3aTopoB ceTeBoro TpaduKa.

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

Napamerpbi:
- MaKCMManbHaa gavHa ¢peiima, 4onycTMMble 3HaYeHua [64..1600];

clear OYMCTUTL NPeablAyLLYO CECCUIO 3epKanMpoBaHua Tpadumka;
enable BKNOYUTL 3epKaNMpoBaHMe TpadKKa;

save 3anucatb pesynbTat B daiin;

Mpumep:

OuncTMTb  Npegblaylyto  Ceccuro  3epKanumpoBaHuma  TpadPuKa, BKAIOUNTD
3epKannpoBaHue, nodoXKaaTb HEeOobXOAMMBIA MPOMENKYTOK BPEMEHM M COXPaHWUTb B daiin
pe3ynbTar.

LPOS > mirror clear

LPOS > mirror enable

LPOS > mirror save

Saved to /mnt/mem/mirror.pcap

ps
MoKasaTb MHPOPMaLMIO O AEeNCTBYIOLLMX NPOLECCAX YCTPOWCTBA.

CuHrakcuc:
ps
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 Jlock 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%
El daemon susp sleep 47 0 0.841%
statistics susp sleep 12 0 0.080%
rstp susp lock 137 0 0.470%
DyingGasp susp sleep 623 1 0.008%
ftpdeamon susp event 707 1 0.008%
httpdaemon susp event 705 1 0.008%
SNMPTraps susp lock 45 0 0.040%
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SNMPAgent susp Jlock 521 1 0.006%
telnetdeamon susp event 648 1 0.009%
console ready unsuspended 0.000%
monitoring susp sleep 12 0 2.096%

BbIBOAUT UMSA TEKYLLEN AMPEKTOPUMN.

CuHTaKcuc:
pwd

YCTaHOBUTb YaCTU TEKYLLEN KOHOUTYPALMU, 3HAYEHUA MO YMONYAHUIO.

CuHTaKcuc:

reset-config [relative path]

Mapametpsbl:

relative path YacTb NyTV HacCTPOEK, TEKYLLME 3HAYEHNA KOTOPbIX HY}KHO COpPOCUTL
Ha 3HAYEeHUS MO YMOJIYAHMUIO.

MNpumep:
COpoCUTb HAaCTPOMKM Ha 3HAYEHMA MO YMONYaHUIO A4/1A BToporo uHtepdelica E1

LPOS > running-config

set E1/2/config/Enable No
set E1/2/config/Unframed Yes

LPOS > reset-config E1/2
Reverted 2 changed. Failed to revert 0
LPOS >

BbIBECTM TEKYLLYO KOHOUIYypaLMIo yCTPOMCTBA B BUAE KOMaHA UHTepdelica KoMaHOHOM

CTPOKMW. Mo ymonyaHuio, B BbIBOA KOMaHAbl NoMasgatoT NapameTpbl, CO 3HAYEHUAMM OT/IMYHBIMMU
OT 3HAYEHWN MO YMOIYAHUIO.
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CuHTaKkcumc:
running-config [-f dest filename] [filter Filter string] [full] [-r relative path]

MNapametpbi:
-f dain gns coxpaHeHua pesynbTaTa paboTbl KOMaHAbI;

filter  dwnbTp Ana 06O YAaCTM UMEHU BbIBOAMMBIX NapaMeTpOB;
full NMoKa3aTb NOJIHYO KOHOUTYpaLMIo;

-r NMOKa3aTb MNapamMeTpbl MO OTHOCUTE/IbHOMY NYTU, YKa3aHHOMY NOC/1Ee K/HO4Ya

MNpumep:
BbiBECTN KOHOUIYypaLumio C npumeHeHnem ¢uabtpa no crpoke /3"
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save-config

set

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

BbiBecTn KoHuUrypaunio uHtepdeiicos Ethernet c oTHocutTenbHbIMK NyTAMMU

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

CoxpaHuTb TeryLLyto KoHourypaumio B /mnt/flash/system.cfg

CuHTaKcuc:

save-config

Mpumep:

LPOS > save-config

Saving configuration to /mnt/flash/system.cfqg
Saved

YCTaHOBUTL 3HAYeHMe napameTpa.

CuHTaKcuc:

set <attribute> <value>

MNapameTtpbi:
attribute nyTb Ao napameTtpa(os);
- noaaepxusaeT npumeHeHue wildcard (labnoHOB 3ameHbl), TaKUX KaK
«*» 1 cnuckos, Hanpumep: «[0-1,3]»
- MOACKa3Ka No BO3MOXHbIM MapameTpam, Npu Haxkatnm «TAB»
value 3HaYeHuWe NapameTpa;

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

LPOS > set VLAN/32/Name VLAN-32

MNpumep 2:
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N3meHUTb pasmep Oxutrep-bydepa Ha 0,1,2,4 KaHanax go 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

show

BbIBECTM Ha KOHCOJIb COAEPKMMOE YKa3aHHOro dainna.

CuHTaKcuc:

show <filename>

Napamerpbl:
filename

Npumep:

umsa daiina ana BbiBoAa;

BbiBOA cogepkmmoro daina system.cfg.

LPOS > show system.cfqg

#System{

#global {
Set Name=LPOS,

}

stat

[Moka3aTb co
BbIBOAMT TON

CuHTaKcuUc:
stat [--cont]

cToAaHue uHTepdeincoB ycTpoictea. KomaHaa 6e3 ykasaHWA napameTpos
bKO HE HY/IEBbIE CYETUMKMN.

[--new] [--rate] [--step [1..96]] [-c columns] [-i [1..1000]] [-m modules] [-p

ports] [-t type]

Napamertpbi:

--cont
--new
--rate
--step

-C

-i

-p
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0BHOBANATbL CTAaTUCTUKY Kaxkayto cekyHay. "Ctrl+C" ana sbixoaa

HayaTb HOBbIN MHTEPBA CHATUA CTaTUCTUKM

oTobparkeHne 3HauyeHul B opmate eaUHUL, B CEKYHAY

WHTepBan rPynnMPOBaHUA CTaTUCTUKM, KOIMYECTBO MHTEPBA/IOB B rpynne

cnucok ¢unbTpoB ctonbuoB ana otobpaxkeHua (rx,0k — oTobpasut Bce
CTON6LbI B UMEHM KOTOPbIX MPUCYTCTBYET UAn rx unm Ok)
rnybuHa MCTOPUKN CTAaTUCTUKKN B MHTEPBaANax, AManasoH 3HayeHuin [1..1000]

Cnncok ¢mMAbTPOB MMEH MOAyNel CTaTUCTUKM 1A BblBOAA, Hanpumep: E1,
Eth, TDMoP (moxHO 3amaBaTb NOOY0 4YacTb HaUMEHOBaHUA MOAyAs,
Hanpumep, npu ¢unbtpe th, oTobpasuTca cTaTUCTMKa, OTHOCAWAACA K
moaynto Eth)

CNUCOK GUNbTPOB Ha NOPTbI 411 BbIBOAA CTaTUCTUKK, Hanpumep: 0, 1, sfp...

Cnucok ¢punbTPOB HaMMeHOBaHUI Tabauy, ANa BbIBOAA CTaTUCTUKK: Errors,
Info, Warning, Extend, Hist (in — oTo6pa3uTt Bce TabamLbl B UMEHM KOTOPbIX

51



Sprinter TX P326.30.11-006-62880827-2016

MPUCYTCTBYET in, B A@aHHOM cayyae 310 Tabauubl: Info, Warning)

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

stored-config

BbIBECTM COXPaHEHHYID KOHOUrypauuio yCTpoicTBa B BMAE KOMaHZ MHTepdeiica
KOMaHZHOM CTPOKM. Mo yMON4YaHWIo, B BbIBOA KOMaHAbl MONazatoT NapameTpbl, CO 3HaYEHUAMMU
OT/IMYHBIMM OT 3HAYEHUIA MO YMONYAHMIO.

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

Napamertpbi:
-f dain gns coxpaHeHuA pesynbTaTa paboTbl KOMaHAbI;

filter  dwnbTp Ana 06O YaCTM UMEHU BbIBOAMMbIX NapaMeTpPOB;

MNpumep:
BbIBECTU COXPaHHEHHYIO KOHOUIYypaumio ¢ npumeHeHnem puabTtpa 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

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
MNo3BonAeT 3aHOBO BOMTM B CUCTEMY C APYTMM MMEHEM M0/b30BaTeNs, He pa3pbiBas
TEKYLLEero coeAnHeHus.
CuHTaKcuc:

su [username]

Mapametpbl:
username VMA MNOJIb30BaTeENS ;
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Npumep:
Bxopg B cuctemy nog umeHem admin.

LPOS > su admin
Enter password
LPOS >

whoami
MoKa3blBaeT MMsA TeKyllero nosb3osartena (admin, operl, oper2).

CuHTaKcuc:

whoami

3.1.4 KomaHpab! ynpaBneHua ¢pamnamm

copy
KonupyeT dain B gpyroe Mecto HasHa4YeHus.
CuHTakcuc:
copy <source filename> <dest filename>
Napamertpbi:
source filename nma daina, UCTOYHWMKA 415 KONUPOBAHUSA;
dest filename umsa daitiia HasHaYeHus;
Npumep:
LPOS > copy /mnt/flash/system.cfg /mnt/flash/backup system.cfg
delete
Yaanaet panin nam gupeKkToputio.
CuHTaKcmc:
delete <filename>
MNapametpbi:
filename  vimsa daiina unmn anpektopum;
MNpumep:
Ypanenue daiina backup_system.cfg
LPOS > delete /mnt/flash/backup system.cfg
format
dopmaTtupyet ¢annosyto cuctemy Ha flash. Ypanawrca KypHanbl M COoXpaHeHHas
KOHUrypauma yctporictea. O6pas onepaLMOHHOM CUCTEMbI HE MOBPEKAAETCA.
CuHTaKcmc:
format
mkdir

Co3faeT HOBYIO ANPEKTOPUIO

CuHTaKcuc:
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mkdir <dirname>

NapameTpbi:
dirname  vms co34aBaEMOM AUPEKTOPUM;

Mpumep:
CospgaHue ampektopum htdocs.

LPOS > mkdir htdocs

mnt
MpuMoHTUpOBaHWE GannoBoi cucTtembl K dnew-namatv. HeobxoanMmo Mcnosib3oBaTb
ONA COXPaHeHUA KoOHOUrypaLumm, ecam o sToro ¢paew-namaTb 6bl1a OTMOHTMPOBAHA, HanNpuUMep,
BbINOJIHEHMEM KOMAHAOM umnt UK 3arpy3Koi YCTPOMCTBA C 3aBOACKMMM HACTPOMKaMM.
CuHTaKcuc:
mnt
umnt

OTMOHTMpPOBaTb PannoByto cuctemy oT diell-NamaTH.
CuHTaKcuUc:
umnt

3.1.5 KomaHpabl ynpaBaeHUA NOTOKOM

spregdebug
KomaHga ans oThafku napameTpoB peryastopa CKOpocTH

CuHTakcuc:
spregdebug [-r IP]

MNapamertpbi:
-r IP-agpec cepBepa € NporpammHbIM obecneyeHnem MOHUTOPUHIa NapameTpoB
perynatopa CKopocTy;

Npumep:
LPOS > spregdebug -r 192.168.0.130

3.1.6 CeTeBble KOMaHAbI

nscache
MoKa3aTb/0UNCTUTb KILL pa3peLleHHbIX AOMEHHbIX MMEH.

CuHTaKcuc:
nscache [clear] [show]

NapameTtpbl:
clear O4YUCTUTB K3LW pa3peLleHHbIX 4OMEHHbIX UMEH;

show TokasaTb Kaw pa3peleHHbIX 4OMEHHbIX UMEH.

MNpumep:
LPOS > nscache show
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Name|vlan| IP|ttl
srvtest.domain| 0| 192.168.0.10|31535966
my-pc.domain| 0| 192.168.0.120|31535996

LPOS >

Mocbinaet ICMP-nakeT No yKasaHHOMY CeTEBOMY aApecy U BbIBOAMT B OKHO TEpMMUHANA

BpemaA ero nepegayn tyga m 06paTHO nnun coo6u.|,eHme 06 OTCYyTCTBME OTBETA.

telnet
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CuHTaKcuc:

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

MNapametpbi:

IP adpec  IP agpec uam nms ysna, NMHryemMoro ycTpomcTea

-i 3afaHue CpoKa Xu3Hu naketos (TTL)

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

-n Konunyectso 3anpocos.

-t MpoBepKa cBA3M C yKa3aHHbIM y3/10M [0 NpekpaweHuna. 1A oCTaHOBKM
HakaTb IOOYI0 KNasuLy.

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

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

Npumep:

«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

MoaknoueHue K y3ny no npoTokony telnet.

CuHTaKcuc:
telnet <host> [port] [-v vianid]

NapameTtpbl
host IP-aapec yaaneHHOro KomnbloTepa;
port HOMep nopTa, AoNYyCTUMble 3Ha4eHua [1..65534];
-v naeHtnomkatop VLAN ID;

MNpumep:

55



Sprinter TX

P326.30.11-006-62880827-2016

tracert

LPOS > telnet 192.168.0.225 -v 32

connecting...

Welcome to LPOS 225

login:

Onpep,eneHme MapLwpyTa cneaoBaHUA AaHHbLIX A0 YKAa3aHHOIO y3/1a CETU.

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

MNapametpbi:

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

ums ysna cnepoBaHMmA.

-h MaKcumanbHOe KONMYeCcTBO NEPEXOA0B, ANANA30H 3HaUYEHU I
[1..255].

-v Homep VLAN’a, B KOTOPOM OCYLLECTB/IAETCA TPACCUPOBKA, AMaNa3oH
3HayeHu [1..4094];

-w Bpema oxnpgaHus oteeta (no ymonvaHumio 1000 mc), AmanasoH
3HavyeHui [1..30000];

MNpumep:

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

LPOS > ping 192.168.0.225 -t 2
Echo reply 0.248ms
Echo reply 0.240ms
Ping statistics:
Packets: Sent 2, Received 2, Lost 0 (0% loss)
Approximate round trip times:
Minimum 0.240ms, Maximum 0.248ms, Average 0.244ms

3.1.7 KomaHabl o06HOBNEHMA nporpammHoro obecneyeHua W nepe3anycka
yCcTpoicTBa

reset

Bbi3biBaeT cbpoc M nepesanyck YNpaBAAIOLLIEro MMKPOMPOLEccopa, W HayaabHyto

3arpysky BCeX Yy3/210B MY/IbTUNNEKCOPA-KOMMYTATOpPaA. 3Ty KOMaHAYy MOXET BbINO/IHATbL TOJIbKO
AdAMUHUCTPATOP.

systemupdate

CuHTaKeuc:

reset

O6HoBANEHME NpOrpaMmMHOro obecnedeHmna MynbTUMNIEKCOPa-KOMMYTaTopa

CuHTaKeuc:

systemupdate
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3.1.8 KomaHabl onepauMoHHOM cucTeMbl

passwd

Mo3BoAAET N3MEHUTL Mapo/ib AAHHOIO NOJb30BaTENA UM APYroro nosb3osaTtensa (npwu
yKa3aHuu ero umeHu). Maposib MOMKET COCTOATb U3 TATUHCKUX BYKB U UMDP U MOMKET UMETb OJINHY
00 18 cumBONOB BKAOUMTENBHO. BO M3bexaHue owmboK npu BBOAE Napos/ib BBOAUTCA ABa pasa.
Monb3oBaTenb admin MOXXeT USMEHUTb Napoab NHOH6Oro Nosb3oBaTeNs.

CuHTaKCUC:
passwd [umsa nonv3osamers]

Npumep:
MN3meHeHMe naposia nosb3oBaTtena operl nonbsoBatenem admin.

LPOS > passwd operl
Enter old password
Enter new password

Enter new password again

scpuup
O6HoBNEHME MpOrpaMmMHOro obecneyeHMs MPOLECCOPA, OTBEYAIOLLErO 3a KOHTPO/b
COCTOSIHMA OKpY!KaloLLel cpeabl (TemnepaTypa, Hanpsa»KeHue ...)

CuHTaKcuc:

scpuup <filename>

MNapameTtpbi:
filename  nyTb go daina obHoBNEHUS;

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

3.1.9 CneumanbHblie KOMaHAbI

debug
KOHTpOAb 1 0TOBpasKeHWe KypHana OTNaA04HbIX COOBLLEHNIA

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

Napamertpbi:
-d BbIKNOYUTb OTNALKY;

-e BK/IIOYMTb OTNAAKY;
-m yKasaTb umsa moayna (CP,SIP,IP,ICMP,EMAC,FFS);
clear OUYNCTUTb TEKYLLMIA NOT;

show NOKa3aTb XXYpPHan oThagKku;

Npumep:
OuyncTMTb Npeablaywmnii ceaHc OTAaAKM, BKAOUUTb oTnaaky moayna ICMP, caenatb
TecToBbIl Ping, oTKAOUMTbL OTNaAKY. [TocMoTpeTb pe3ynbTar.
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LPOS > debug clear
LPOS > debug -e -m ICMP
LPOS > ping 192.168.0.225
Echo reply 0.759ms
Ping statistics:
Packets: Sent 1, Received 1, Lost 0 (0% loss)
Approximate round trip times:

Minimum 0.759ms, Maximum 0.759ms, Average 0.759ms

LPOS > debug -d
LPOS > debug show

[4] 04169861.641 Echo request
[8] 04169862.044 IP

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

3.1.10 KomaHabl 0buieit ouarHocTMKm

3T KOMaHAbl NOKa3bIBAOT TEKYLLME 3HAYEHUSA NUTAIOLLETO HaMPAXKEHUSA U TeMNepaTypbl BHYTPU
MY/IbTUMNEKCOPa-KOMMyTaTopa M obecneunBaloT AOCTyMN K »KypHaay, B KOTOPbIM 3anucbiBalOTCA BCe
CUCTEMHbIE COOBLLEHNA MyAbTUMNIEKCOpa-KomMyTaTopa. HypHan cogepKuT 2730 nocnesHux coobLyeHmi
M HaxoguTCA B CUCTEMHOM NaMATM  MYyAbTUMAEKCOPaA-KOMMYyTaTopa, W  Mo/b30BaTeNn, Kak
NPUBUNETMPOBAHHbIN, TaK U HENPUBUNErMPOBAHHbIE, HE MOTYT cTepeTb cooblieHus. Bce aHomanuu B
paboTe MynbTUNIEKCOPA-KOMMYTaTopa, NponagaHne UAN NOSBAEHWE CUTHaNa Ha BHELWHUX MHTepdeicax,
NOAK/NIOYEHNE U OTKAIOYEHME YNPaBAAIOWErO KOMMbIOTEPA ANA KOHOUrypauum MynbTUMNIEKcopa-
KOMMYTaTOpPa, 3aMMCbIBAlOTCA B XKYPHa/ C yKasaHMEM BPeMEHU BO3SHUKHOBEHMS.

envir
MoKa3blBaeT cUCTEMHYO MHOPMaUULo 06 ycTpolicTae.
CUHTaKCUC:
envir
Npumep:
LPOS > envir
Name: 62x, 63x scpu
Ver: 2.4.8.9 [boot 2.1]
SN: 7C 19 17 00
getkey

MokasbiBaeT I'WILI,EHSVIOHHbIVI K104,

CuHTaKcuc:
getkey

MNpumep:
LPOS > getkey
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8C3SIQ2F-OE5VF40L-R9C12KD4-B3F6T1J5
getsign
OTtobparkaeT gaHHble, Tpebyemble A5 reHEPUPOBAHUSA IMLEH3MOHHOTO KoYa
CuHTaKCUC:
getsign
Mpumep:
LPOS > getsign
6BD17JDF-U4L9BH6N-KPSJ6N17-SSEMF2J0
lasterr
MNMoKasaTb NocneaHUn 4amn nocsie cMcTteMHoro cbos.
CuHTakcuc:
lasterr [clear]
MNapamertpbi:
clear OUYNCTUTb NOCNeAHNIN Aamn;
sendpkt
OTnpasuTb onpeaeneHHbIn Nnonb3oBatenem ppenm B ceTb
CuHTakcuc:
sendpkt [-| length] [-n count] [-p port] [-r] [-v vianid]
Napamertpbi:
- AnnHa dpelima, gonyctumble 3HadYeHus [50..1500];
-n Ko/n4ecTBo Gperimos;
-p HOMep NopTa HazHAYEeHUA MYNbTUMNIEKCOPA-KOMMYTATOPA;
-r reHepupoBaTb Cay4YyaHblin MAC-aapec UCTOYHUKA;
-v naeHtTuoumkatop VLAN;
Npumep:
LPOS > sendpkt -1 64 -n 10 -p 1 -v 10
FF FF FF FF FF FF 54 A5 4B 7C 19 17 81 00 00 0A
00 2E 00 01 00 02 00 03 00 04 00 05 00 06 00 07
00 08 00 09 00 0OA 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 !1MLI,GH3VIOHHbIVI K104,

CuHTaKeuc:
setkey <key>

Napamerpbi:

key JINLLEH3UMOHHbIN KNtOY;
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Npumep:
LPOS > setkey 8C3SIQ2F-OE5VF4QL-R9C12KD4-B3F6T1J5
8C3SIQ2F-OE5VF4Q0L-R9C12KD4-B3F6T1J5

sysdump

Cos3pgaeT apxmB C 0T/1a04HOMN MHbOPMaLMeEn Ana CNy*KObl TEXHUYECKOM NoAAEePKKN

CuHTaKcuc:
sysdump

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

3.2 MeHI0 KOHpUrypmuposaHus

[na nonHoro 1 6onee AeTanbHOrO KOHGUIYPUPOBAHMA MMeeTCA UHTEPENC B BUAE TEKCTOBOIO
nepapxmyeckoro meHto. [1a ero 3anycka HeobxoamMmo HabpaTb KOMaHAy menu M HaxaTb «Enter». [na
nepexoga B Tpebyemoe noameHi0 HeobxoAMMO BblBpaTb ero Knasuwamm co ctpenkamm “N (BBepx) nam
“4” (BHM3) U HaxkaTb «Enter». [na Bo3BpaTa B MeHIO BEPXHEro ypoBHA ciedyeT BblbpaTb MyHKT “..”.
MprMep OCHOBHOMO MEHIO NPUBEAEH Ha PUCYHKE.

LPOS Advanced ESC+h - Help
[>..

| AAA

| ATU

| E1

| Envir
| Eth

| EthGlobal
| flash

| IP

| System

| TDMoP

| VLAN

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

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

BepxHAA CTpOYKa yKasblBaeT Ha3BaHue 0To6pa>1<aelv\oro MEHIO U ero NonoXxeHune B CTPYKType
MEHIO.

[na 3anycka meHto Bam Heo6XxoAMMO MOAKNOUUTLCA K YCTPOMCTBY Yepes nocienoBaTes1bHbIN
nopt (MiniUSB), nnbo yepes uHTepodeiic Ethernet.

Mpu “cnonb3oBaHMM NocnefoBaTe/ibHOro UHTepdelrica HeobxoaMma YCTaHOBKA CheLmasnbHbIX
[paliBepoB, KOTOpble MOMHO CKadyaTb C CailToB B ceTu Internet, M nporpamma TepmuHan (Hanpumep,
HyperTerminal, PuTTY).

Mpu ucnonb3oBaHUM gns ynpasneHusa mHtepdeiica Ethernet Ha ynpasnaiowem KomnbloTepe
OO/MKHEH ObITb ycTaHoBAeH KaueHT telnet vnu SSH. Mo ymonuyaHuio ycTpolctBo umeeT IP agpec
192.168.0.24 n macky 255.255.255.0. Yb6eautecb, YTO ynpaBAsAOWMA KOMMbIOTEP HAXoAMTCA B O4HOM
noAceT! ¢ MyAbTUMNIEKCOPOM-KOMMYTAaTOPOM. YCTPOMUCTBO A0O/IKHO OTBEYATb HAa KOMaHAy ping.
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Mocne NoaKNOYEHMA K YCTPOIMCTBY HEOBXO4MMO BBECTU JIOTUH M Naposb. 10 yMoAYaHMIO NOTUH
— admin, naponb — admin. 3atem Bbl yBuaute noackasky LPOS>. Beeaute KOMaHLy menu W HaxkmuTe
«Enter», 4ToObl NONYYNTb JOCTYN K MEHIO YCTPOMCTBA.

[na nepexoda B HyXHblA pa3gen HeobxoAMmo BbIbpaTb ero Knasuwamu co ctpenkamm “4
(sBepx) nam “4” (BHM3) M HaxaTb «Enter». [InA U3MeHeHUs 3HayeHUsA napameTpa HeobxoAMMO BblbpaTb
ero ctpenkamu “P” (Bepx) nam “Jd” (BHU3) 1 HaxaTb «Enter». 3aTem HyXHO AMBO BBECTM 3HaYeHue C
KNaBMaTypbl U HaxKaTb «Enter», nnb6o BbIGpaTb HOBOE 3HAYEHMeE NapameTpa M3 NPeasIOKEHHbIX CTpesIKaMu
M HaXkaTb 2 pasa «Enter».

[na npocmoTpa MyHKTOB MEHI0, KOTOpble He YMELLAloTCA Ha 3KPaH MOXKHO BOCMOJ/b30BaTbCA
KNnaBullammn ynpasneHusa Kypcopom “PM (eeepx) uau “J” (BHU3) nam codetaHnem Knasuw «ESC+P»,
«ESC+N».

Onsa cbpoca cTaTUCTUK MCNONb3yWTEe COYeTaHMe Knasuw «ESC+R». EcAin B KOPHEBOM MyHKTE
MEHIO HaKaTb «ESC+R», To ByayT cObpolueHbl BCe CTAaTUCTUKKU. Jns cbpoca KaKo-TO KOHKPETHOM CTAaTUCTUKM
HEeobXoAMMO MepenTU K Hell B MeHlo U HaxaTb «ESC+R» ana cbpoca. T.e. npoucxoamt cbpoc Bcex
BJIOYKEHHbIX CTaTUCTUK OTHOCUTE/IbHO TEKYLLETO MYHKTA B MEHIO.

[Ons BKAOYEHUS PaCWUMPEHHOro pexuma MeHo (bonee AeTanbHaa HaCTPOMKa) Haxmute
coyeTaHue Knasuwl «ESC+A».

[na npocmoTpa Tekywen KoHoUrypaumm ycTpoicTea (3Ta Ta KOHUrypaums, ¢ KOTOPOM OHO
paboTaeT B AaHHbIN MOMEHT) HeobxoauMo HaxkaTb «ESC+M». OT OCHOBHOM KOHUrypaumm, ¢ KoTopown
YCTPOWCTBO 3arpy)KaeTtca nocse nepesarpyskn, OHa MOXKET OTAMYATLCS, eclM Bbl M3MeHsAeTe, napameTpsbl
HACTPOMKN U He coXpaHseTe Ux B NamsaTb («ESC+S»).

TaKkKe gna bbicTporo Bbibopa MOXKHO MCMOAb30BaTb GUALTP BCEX MYHKTOB. [1a 3TOro BBeAnTe
HYKBbI, COAEPIKALLMECA B HYXKHOM NYHKTE, N NPOMN30MAeT GUALTPALMA NYHKTOB NO Ha3BaHMIO.

Mpumep:

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

B camoit HM3y OKHa oTobpakaeTca nocnegHee cobbiTWe, 3aNMCaHHOE B NIOT.

[na Toro 4ytobbl COXPaHUTL BHECEHHbIE M3MEHEHMS B KOHOUIypauuio A/A TOro, 4tobbl OHO B
cnepyowmii pas 3arpysmaocb MMEHHO C STUMW HacTPOMKamMM UCNOb3yHTe covYeTaHMe KnaBuw «ESC+S».

[lna BbIXOAa M3 PEsKMMa MEHIO 1 Mepexoda B KOMaHAHbIA PEXUM HAXKMUTE CoueTaHue KaasuLl
«ESC+Q» nnn «CTRL+C».

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

3.2.1 NyHKT /E1

MyHKT meHto /E1 cnysKkuUT 4n1A NpoCcMOoTpa TeKywmx ctatycos E1 nopTtos 1 Bbibopa E1 nopra gna
ero ganbHenwen KoHGUrypaLmm u NPoCMoTPa CTaTUCTUKM OLLMOOK.

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

| O Send: Ok Recv: Ok Unframed

| 1 Send: Ok Recv: 0Ok

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.

3.2.1.1 NyHKT /E1/nopt/config
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[aHHbIV NYHKT MEHIO0 N03BOAAET KOHOUTYPUPOBaATL BblOpaHHbIN UHTepdelic E1.

/E1/1/config LPOS Advanced ESC+h - Help
[>.. | CRC4

| —-Status-- | FASOffload Disabled
| StrStatus Send: Ok Recv: Ok

| LinkStatus Up

| SignalLevel

| 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>

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

OtobparkaeT cocTonHNe npuemHuKa/nepegatinka nopra E1.

OK - otcyTtcTBue ownboK B paboTe npuemHmnka/nepeaaTtinka nopra E1;

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

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

CodeErr - Hannune ownbok koamposaHusa (AMI/HDB3) Ha npnémHuKke/nepeaatymke
nopta E1;

PRBSErr - Hannuue owMbOK nceBaoc/y4aiHon ABOUYHOM nocneaoBaTenbHocTn PRBS
StrStatus (PRBS - pseudo-random binary sequence) Ha npuémHuKke/nepeaatunke nopra E1
(BoO3MoOKeH, ecnm Ha nopTy yctaHoBneH dopmat nepegaun PRBS);

TestErr - Hannume ownBoK paboTbl TecTepa E1 Ha NnpuémHunke/nepeaatumnke nopra E1
(BO3MOXKEH, €CcM Ha NopPTY ycTaHoB/EeH popmaT nepegaym Test);

MYfASErr — Hannume oWwMBOK MyNbTUKAAPOBOM CUHXPOHM3ALNMK;
CRC4Err — Hannume ownbok B CRC-4;

RCRC4Err — Hannune ycTaHOBMEHHbIX BUTOB MHAMKAUMKM ownboKk CRC-4 B gBYX NOCnenHUX
HeYeTHbIX Kagpax MyabTudpernma;

RarePulseErr - Hannuve oWNBOK, rOBOPALLMX O TOM, YTO MMMNY/IbCbl MPUXOSAT PEXKE, YEM
MOJIOXKEHO nNpu KogmposaHun AMI/HDB3;

TXlock -Ha nopTy KOpPOTKoe 3amblkaHue (TX+ u TX-);

Unframed - nopt pabotaeT B HeppeiMMPOBaHHOM pPeXMME;
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Loop - Ha NopTy BKAOYEH NOKa/bHbIN Wnend;
Remote loop - Ha NoOpTy BKAOYEH YAaNEHHbIN Wneinod.

RTT - BpemA OT MOMEHTAa NOCbIJIKKX 3anpoca 40 MOMEHTAa NoJliy4eHUA OTBETA.

OTobparkaeT coCTosiHME NopTa.
Up - ecTb coeaMHEHUE;

Down - HeT coeguHeHuA.

YpoBeHb cuUrHana, abm.

TonbKo Npu BKAtOYEHHOM LongLine anroputme NoACTPOMKM YPOBHA CUTHANA HA AJIMHHbIX
nvHuax E1 (6onee 100 m).

Bk/loueHne/oTKI0UYEeHWE airopuTMa NOACTPOMKM YPOBHA CUTHANA Ha ANMHHbIX AMHKUAX E1
(6onee 100 m).

He pekomeHayeTcA BKIOYATb Ha KOPOTKUX AUCTAHLMUAX.

Disabled - otkntoueHo (N0 ymonyaHuio);

Enabled - BkntoyeHo.

OTtobpaskaeT Round Trip Time Bpems OT MOMEHTA MOCbIJIKX 3anpoca 40 MOMEHTa
noJsiy4eHuna oTeeTa.

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

N3mepsaeTca B Ul -unit interval. 1Ul = 0.48MmKc.

OTobparkaeT cTaTyc NpMemMHuKa nopra E1.

OK - otcyTtcTBMe owMbOK B paboTe NnpMemHUKa/nepegatyumnka nopra E1;

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

RAI - npucytcteue curHana RAI B npuHMmaemom/nepesasaemom notoke E1;
LOS - npucytcTBue curHana LOS B npuHMmaemom/nepesasaemom notoke E1;
AZS - npucyTcTBue curHana AZS B npuHumaemom/nepeaasaemom notoke E1;
NOS - oTcyTCTBME CUTHaNa Ha NpueMHuKe/nepeaatymke nopra E1;

CodeErr - Hannuue ownBoK KoamposaHua AMI/HDB3 Ha npMémHMKe/nepeaaTymKe nopTa
E1;

PRBSErr - Hannuve owMboK nceBAoCy4aHON ABOUYHOM nocieaoBaTenbHocTn PRBS
(PRBS - pseudo-random binary sequence) Ha npuémHuke/nepenartumke nopra E1
(B03MOKEH, ecn Ha NopTy ycTaHoBeH dopmaT nepegayun PRBS);

TestErr - Hannume olwnboK paboTbl TecTepa E1 Ha NnpuémHuke/nepeaartumnke nopra E1
(Bo3MOKEH, €c/iM Ha nopTy ycTaHoBAEH popmaT nepesayn Test);

RarePulseErr - Hannuve oWNBOK, rOBOPALLNX O TOM, YTO MMMNY/IbCbl MPUXOSAT PEXKE, YEM
MOJIOMKEHO npu KoamposaHun AMI/HDB3;

MIfASErr — Hannuuve oWnbOoK MyNbTUKAAPOBOM CUHXPOHU3ALNMY;
CRC4Err — Hann4yme owmnbok B CRC-4;

RCRC4Err — Hannune ycTaHOBNEHHbIX 6UTOB MHAMKALUMKM olMB6oK CRC-4 B ABYX NOCAeAHUX
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HEYEeTHbIX Kagpax MynbTUhpenma;
OTobparkaeT cTaTyc nepeaaTymKka nopta E1.
T MoKeT NpMHMMaTbL 3HaYeHnA aHanorudHole RX: NOS, AlS, AZS, LOS, RAI, PRBSErr, TestErr,
Loop, TXLock,MfASErr, CRC4Err, RCRC4Err, Ok.
TXlock -Ha nopTy KOpoTKoe 3amblKaHue (TX+ un TX-);
Description  TekcToBOe onucaHue UHTepdeinca.
BkntoueHne/otkntoueHune E1 nopra.
Enable Yes - BK/IlOYEH (MO YMOAYAHUIO);
No - BbIKNOYEH.
YcTaHOBKa yaanéHHoro wneida Ha nopty E1.
Yes — wnelid yctaHOBAEH — AaHHble NOCTyMNatoLWue Ha BbIXog, nepeaTtynka nopta E1
Loop 33aBOPAYMBAIOTCA M MEPeAaoTca 06paTHO Ha YAANEHHbIN W03, IKBMBAIEHTHO YCTaHOBKE
¢dun3nyeckoit 3arnyLwku B nopt E1.
No — wnend cHAT — nopt E1 paboTaeT B HOpManbHOM pexume (Mo yMoYaHUIo).
BkatoueHne/oTKAoUeHNE KOHTPOA GPENMOBOI CTPYKTYPbI BXOAHOTO noToKa E1.
Yes — ycTaHOBANEH peXxum nepegaym 6e3 KoOHTpons GppenMoBOI CTPYKTYpbI;
Unframed y p pes, pons ¢p PYKTYpbI;
No — yCTaHOB/IEH PeXUM Nnepesayn ¢ KOHTpoaem GpenmoBon CTPYKTypbl (Mo
YMOJIYaHUIO).
JaHHble nepegaBaemMble B IMHUIO.
AZS — TecToBbIN peXXMM — Ha BbIxog, nopTa E1 nogaétca curHan AZS;
AlS — TecToBbIV peXMm — Ha Bbixoa, nopTta E1 noaaérca curHan AlS;
PRBS — TecToBbIN perkMm — Ha Bbixo4 nopTa E1 nogaétca nceBgocayvyanHaa ABONYHAA
SendFormat  5cnenosatensHocTb PRBS, TO ecTb HedpeliMMpOoBaHHbIN TECTOBbIN NOTOK AAHHBIX CO
cKopocTbio 2048 Kbut/c;
Test — TecToBbIN peXMM — Ha BbIxog, nopTa E1 nogaétca dpenmmnpoBaHHbIN TECTOBbIN
noTok E1;
TDMOP — HOopMa/bHbIN pexkum paboTtbl nopTa E1 (Mo ymonyaHmio).
3apaHne UCTOYHUKA CUHXPOHM3ALUMK BbIXOAHOro NoToKa E1. 3aeck ykasbiBaeTcA Ha3BaHue
nopta E1, cayxawero MCTOYHUKOM CUHXPOHMU3ALMKU BbIXOAHOrO NoToKa E1 gaHHOro nopTta
SyncSource  (He pekomeHayertcs).
Mo ymon4aHMIO YCTPOMCTBO paboTaeT B PeKMME BOCCTAHOB/IEHMA YaCTOTbl U BbICTaB/IEHO
3HayeHue: -1.
Bk/toueHne/oTKI0ueHNe pexkuma perncrpaumm PRBS ownbok.
MNpoBepsaeT NOTOK, Kak PRBS-31 nocnepoBaTenbHOCTD.
PRBSCheck
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RxSpeed OTK/IOHEHWE YacTOTbl BXOAALLErO MOTOKA OT BHYTPEHHEMN, B ppb

Cnocob KoanpoBaHWA CUTHaNa.

Encoding HDB3 - 6unonsapHoe KoAMPOBAHWE C BbICOKOM MAIOTHOCTLIO (MO YMOAYaHUIO);
AMI - nooyepenHaa NHBEPCUA eAUHULL.
Mcnonb3oBaHWe LMKAMYECKON NPOBEPKM U3ObITOYHOCTU B MyabTudpenmax. Mo
ymonyanumio sce onumm CRC-4 BbIKNOYEHDI.
Check - nepecuntbiBaTb CRC-4 1 NpoBepPATb Er0 C NepesaHHbIM;

CRC4 Send - cuutaTb M oTnpaBaaTb CRC-4 (npu BrkAtoyeHHoM onumm FASOffload - reHepauwus O-
oro Taim-cnora);

REICheck - npoBepsTb 6UTbl HANKaLUKM ownboKk CRC-4;

REISend - yctaHaBAuBaTb 6UTbl MHANKALUKN OWNOOK CRC-4.

leHepauus 0-oro Talim-cnoTa.
FASOffload Enabled - reHepupoBaTb -0-01 TalM-CNOT;
Disabled - He reHepupoBaTb 0-011 TAMM-CNOT, NepeAaBaTb €ro NPo3payHo C MOTOKOM
TDMoP (no ymonyaHuio).
3.2.1.2 NyHKT /E1/nopt/statistics
JaHHbIM NYHKT MEHIO NO3BOJIAET NPOCMOTPETb CTAaTUCTUKY BblbpaHHOro nHTepdeica E1.

e B meHl oTOOpaKeHWs CTAaTUCTUKU CYETYMKWM, HAUYMHAIOWMECA HA rX, XapakTepusytoT paboty
npuémHuka nopta E1;

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

nopta E1;
/E1/1/statistics LPOS Advanced ESC+h - Help
[>.. | rxMfASErr 0
| Total 65930 | txOk 65930
| Start 01.08.16 16:50:05 | txNOS 0
| Finish 02.08.16 11:08:54 | txAIS 0
| rxOk 65930 | txAZS 0
| rxNOS 0 | txLOS 0
| rxAIS 0 | txRAI 0
| rxAZS 0 | txPRBSErr 0
| rxLOS 0 | txLocks 0
| rxRAI 0 | txFDev 4032
| rxPRBSErr 0 | txCRC4Sec 0
| rxTestErr 0 | txCRC4Rem 0
| rxCodeErr 0 | txMfASErr 0
| rxRareErr 0
| rxFastErr 0
| rxFDev 4011
| rxCRC4 0
| rxCRC4Sec 0
| rxCRC4Rem 0
F

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

L0G:02.08.16 09:20:21.440 : [SID=9] Control session started by admin from 192.
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O6Lee Bpemsa cbopa CTaTUCTUKKM Nepeaaym n Npuéma gaHHbIX yepes nopt E1.

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

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

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

KonnyectBo cekyHA, B Te4eHUe KOTopbIX NpuHMMmaeTca curHan AlS.
KonnyecTtBo cekyHA, B TeYeHUe KOTOoPbIX NpUHUMaeTca curHan AZS.

KonnuyecTtBo ceKkyH/, B Te4eHUe KOTopbiX NpUHMMaeTca curHan LOS (MHAMKaTop OTCyTCTBUSA
CUHXpOHM3auumn G.704).

KonnuecTBo cekyHA, B TeYEHME KOTOPbIX MPUHUMaETCA curHan RAI (MHAMKaATOpP yaaneHHoM
OWMBKKM B E1 NOTOKe yCTaHaBAMBAEMbI CTaHUMEN).

Konuuecteo owmnbok ncesaocnyyaliHoOn ABOMYHOW nocnegosatenbHoctu PRBS (PRBS -
pseudo-random binary sequence), AaHHbIN CYETYMK WMCMONb3yeTcA Koraa Ha nopty E1

ycTaHoBneH ¢dopmat nepegaym PRBS.

KosmyectBo ownbok pabotbl TecTtepa E1, AaHHbIM CYETYMK MCMOJIb3YEeTCA KOrga Ha MmopTy
E1 yctaHoBNeH ¢popmaT nepeaaun Test.

Konnuectso ownbok KoanposaHma AMI/HDB3 Ha npuémHuke nopra E1.

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

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

OTKIOHEHME YaCTOTbl BXOAALLErO MOTOKA OT BHYTPEHHeN, B ppb
Konuuyectso owmnbok CRC-4 Ha npueMHuKe
KonnuecTtBo cekyHA, B TEYEHUM KOTOPbIX 6blIM 06HApYKeHbl oWnOKM CRCA Ha NpUEMHMKe

KonnyectBo ceKkyHA, B TeYEHUM KOTOpbIX B 6uMTax WHAMKaumm ownbok CRC-4 Ha
npuemHuke 6b11n 06HapyKeHbI OLIMOKK

KonnyecTtBo cekyHA, B TEHEHUU KOTOPbIX OblNM 06HAPYKEHbI OLMOOKM MynbTUDPENMOBOM
CUHXPOHU3ALMW Ha MPUEMHUKE

KonnuyecTBo ceKkyHd, B TeyeHMe KOTOPbIX B nepegaBaemom noToke E1 oTcyTcTeytoT
OLLNBKM.

Konunyectso CeKyH/A, B Te4YeEHUE KOTOPbIX HA BbIXO4E nepenartdymka nopta El OTCYyTCTBYET
CUrHas.

WWWw.nsc-com.com
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txAIS KonnyectBo cekyHA, B TeYeHue KOTopblix nepegaerca curHan AlS.
txAZS KonnyecTtBo cekyHA, B TeYeHMe KOTopbIX nepegaerca curHan AZS.

Konunyectso CEeKyHA, B TEYEHNE KOTOPbLIX nNepenaeTtca CUrHan LOS (MH,D,VIKaTop OTCYTCTBUA

txLOS CUHXpoHM3aumn G.704).

KosimyecTBo cekyHZ, B TeYeHMe KOTopbIx nepegaetca curHan RAl (MHAMKATop yaaneHHoM

txRAI > .
olWM6KM B E1 MOTOKe yCTaHABAMBAEMbIW CTaHUMEN).

Konuuyecteo owmnbok nceesaocnyyaliHon ABOWYHOW nocneaosaTenbHoctu PRBS (PRBS -
txPRBSErr  pseudo-random binary sequence), AaHHbI CYETYMK MCNONb3YyeTcA Korga Ha nopty E1
ycTaHoBneH ¢dopmat nepegaum PRBS.

txLocks OWNBKK, perncTpupyemble NpM KOPOTKOM 3aMblKaHMM Ha nepegade (TX+ Ha TX-).
txFDev OTK/IOHEHMEe YacCToTbl UCXOAALLErO NOTOKA OT BHYTPEHHEM, B ppb

KonnyectBo CceKkyHA, B TEYEHUM KOTOPbIX OblinM 06HapykeHbl ownbkn CRC4A Ha

txCRC4Sec
nepegaTtynke

txCRC4Rem KonnyectBo cekyHA, B TeYEHMM KOTOpbIX B 6OuTax uHAMKauum ownbok CRC-4 Ha
nepeaaTynKke 66111 06HapPYyKeHbI OLIMOKK

IXMFASErr KonnyectBo cekyHA, B TeUEHUM KOTOPbIX Bblin 06HApPYKeHbI OLWMBOKKM MynbTUdpPenMoBo

CUHXPOHM3aUMN Ha nepeaatymke

3.2.2 NyHKT /TDMoOP

MyHKT meHto /TDMOP caykut ana npocmoTtpa Tekywmx cratycoB TDMoP noptos u Bbibopa
TDMoP nopTa gna ero ganbHenwen KOHPUrypaumm n NPocMmoTpa CTaTUCTUKMK.

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

| O Working, FT

| 1 Working, PID Sync

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

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

3.2.2.1 NyHkT /TDMoP/nopt/config
[aHHbIN NYHKT MeH0 No3BoNAET KOHPUIypmnpoBaTb BbibpaHHbIN nHTepdeiic TDMoP.

[aHHbIN NYHKT MEHI0 BbIrNAAMT CAeayowmum o6pa3om, Npu cbpoLLeHHbIX HacTPoMKax (no
YMONYaHUIO):

/TDMoP/0/config LPOS Advanced ESC+h - Help
[>.. | Description

| ——-Status-- | JBSize 4

| StrStatus Power Down | LocalTs 0-31

| SIPStatus WaitingInvite | RemoteTS 0-31

| LinkStatus Down | Loop No

| CurrentJB 0 | SpeedReg PID

| Speed 0 | Compression Disabled

| ——-NetConfig-- | KeyFrameInterval 16

| AdminStatus Listen | DoubleSend =1
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| RemoteIP 0.0.0.0 | LostRequest Enabled
| RemoteChannel 0 | ConstSpeed No

| FrameSize 2 | ConstSpeedValue 0

| VLANID 32 | Slip Disabled
| VLANPri 6 | SlipLeft 75

| DSCP default | SlipRight 125

| MaxTimeout 4000 | --NATConfig--

| UselIP Yes | WANIP 0.0.0.0
| GatewayBypass Disabled | SIPPort 5060

| --Config-- | TDMPort 41000
Filter: <Press any letter key to start filtering items>

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

StrStatus OTtobpakaeT cTatyc nepegaym TDMoP.

OTobparkaeT cTatyc coegmMHeHUa no npotokony SIP.
Down - coegUHEHWE He YCTAHOB/IEHO;
Waitinglnvite - oxxnpgaHue npuraaleHuns yctaHoBkuU SIP-coegnHeHuns;
WaitingResponce - oxxngaHue oTBeTa Ha NpuraalleHue ycTaHoBKK SIP-coegmHeHus;
WaitingAck- oxnaaHve NOATBEPKAEHMWSA, YTO OTBET NOYYEH;

SIPStatus . . .
ResolvingHost - onpeaeneHne MAC'a yaaneHHOM CTOPOHbI;

Too much frames in JB — npeBbllEH MaKCUMa/IbHO BO3MOKHbIV pasmep AKUTTep-
bydepa (makcumanbHoe Konunyectso Ethernet dpeimos B jitter-6ydepe,
orpaHuMYeHo Yncaom 512, 1.e. AONXKHO BbINONAHATLCA ycnoBue JBSize/FrameSize <
256);

Connected - coeanHeHue yCtaHOB/IEHO,

CocTosiHMe AaHHOIo CoeaUHEHMS.
LinkStatus Up - coeguHeHWe yCTaHOBAEHO, UAET Npuém 1 nepesadya TDMoP ¢peiimos;

Down - He ocyLecTBaseTcs NpUém unm nepesadya TDMoP ¢peiimos;
CurrentIB OTobpakaeT TEKYLLMIA pasmep oRUTTep-bydepa B MKC.

3HayeHWe BbIXOLHOM YAaCTOTbl MOTOKA Ha MHTepdeince E1. 3HaueHMe faHHOTO
napameTpa ycTaHaB/IMBAETCA HA OCHOBE BHYTPEHHEro a/Ir0PUTMA BOCCTAHOB/EHMUA

Speed 4acTOTbl CUHXPOHM3aLMU. 3HaYEeHMUA MOTYT ObITb Pa3HbIMK Ha ABYX LWAKO3aX AN
OZLHOTO M TOrO e noToka E1, HO Npu 3TOM camo 3HaYeHMe Ha OAHOM LUK03e
NPAKTUYECKUN HE LONKHO USMEHATCA C TEYEHMEM BPEMEHM.

YcTaHaB/AMBAET peXxum paboTbl g5 gaHHOro nopTa. Pexknum paboTbl BbibUpaetca
OTZE/IbHO 4/11 KaXKAoro nopra.

Listen - B faHHOM peXXMME LUI03 OXKMAAET 3aMpPOoC Ha YCTaHOB/IEHNE COeANHEHUA
OT YAANEHHOrO LWAto3a (N0 YMOYaHUIO);

AdminStatus Connect - B JaHHOM PEXUME LIK03 OTMNPABAAET 3aMNpoChl Ha YCTaHOBAEHME
COeAMHEHNUS;

Blocked - nopT 3a610KMpOBaH, YCTaHOBAEHME COEAMHEHMA A8 3TOrO NOPTa
HEBO3MOXHO.

AlwaysSend - npuHyauTenbHa nepeaaya NoToKa, 6e3 co3aaHna coeamHeHus no
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npotokony SIP.
IP-agpec yganéHHoro wnio3a.
Homep nopta E1 Ha yaanéHHOM LW/O3€e, C KOTOPbIM YCTaHaBAMBAETCA COeAUHEHME.

YcTaHaBnMBaeT pasmep pperima B % mc. MoxKeT NpuHUMaTh 3HauyeHua: oT 1 go 63
(31.5mc). Mo ymonuyaHuto paBHO 2.

YctaHoBKa meTku VLAN ID 802.1p 4na nakeToB AaHHOro nopTa, 3a4aéTca Kak
pecatnyHoe ymcno ot 0 go 4095. 0 — o3Ha4YaeT OTCYTCTBME METKMN.

3HayeHue No ymonyauumio: 32.

but npnoputeta B meTke VLAN ID 802.1p. 3apaétca Kak aecatnyHoe yncno ot 0 go
7.

3HayeHue No ymonyaHuio: 6.

Heobxogmmo, utobbl Tpaduk E1 nmen cambiii BbICOKMIA MPUOPUTET B MECTHOM CETU
Ethernet.

YcTaHOBKa 3Ha4YeHuMA Koaa anddepeHuUMpPoBaHHOro 06cayXMBaHUA ANA AaHHOIo
coeanHeHus. docTtynHble 3HadYeHua: 0-63, af[1..4][1..3], cs[1..7], default, ef.

3HayeHue no ymonyanuio: default (0).

default - obecneuyeHune nepecblIK1 Mo BO3MoXKHoCTU (RFC 2474)
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)

CootBeTcTBMA 3HaYeHu DSCP co 3HauyeHnAMM ToS cM. B oNUcaHny napamerpa
«DSCP» B N.1.1.1

AoctynHo c Bepcum MNO: LPOS 1.0.9.4SR36.

YcTaHaB/IMBaeT MaKCMMaibHOE BPeMA 3KCTPanoAALMU B MUIIMCEKYHAAX.
MakcrmanbHoOe Bpems, B Te4eHME KOTOPOro B C/ly4ae OTCYTCTBMA NAaKETOB €
JaHHbIMM NoToKa E1, wnto3 6yaeTt BOCCTaHABAMBATL COAEPKMMOE STUX MAKETOB Ha
OCHOBE NpeaplAyLMX MPUHATbIX MAaKETOB U TEM CaMbliM NOAAEPKUBATL BbIXOAHOW
noTtok E1. MoeT npuHMmaTb 3HaveHua: ot 0 go 7000.

3Ha4veHune no ymonyaHuto: 4000 mc.

BrAtoyeHne/oTKNI0UYEHNE peXnma Nepeadn NakeTos ¢ AaHHbIMKM NoToKa E1 6e3
IP/UDP 3aronoBKos.

[aHHbI pexkMm paboTbl NO3BOSET CHU3UTL MPOMYCKHYH CMOCOBHOCTD
Heobxoaumyto AN nepeaayn notoka E1, npu sHaveHum napametpa «No». PaboTa B
AAHHOM pPeXKMMe BO3MOXKHa TOJ/IbKO B C/lyYae, ECAN LWAKO3bl HAXOAATCA B 0AHOM IP
noAacetu. YCTaHOBKA COeAMHEHMA MEXKAY LUA03aMN NPOUCXOAUT C UCMNOIb30BaHUEM
IP 3aronoBkoB, 6e3 IP 3aronoBKOB NepeaatoTcA TObKO NAaKeTbl C AaHHbIMU MOTOKA
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El.

Yes - BKNoYeHO (Mo ymonyaHuio);

No - OTKNOYEHO.

OTBeyvaeT 3a NpoxoxaeHue notoka E1 mexay pasiMyHbIMM NOACETAMU, MUHYA

W03, anMEHHETCﬂ B TOM C/niy4dae, Korga noAaceTu, no Ccytu, 06pa3y|0T €aANHYI0
JNOKa/IbHYO CETb, 0bmeHnBasChb npuv 3TOM 0B6bIYHbIMU AaHHbIMU Yepes W3,

Disabled - Bbiknto4eHo (Mo ymon4yaHuio);

Enabled - BkntoyeHo.
OnucaHuve nopra.

YcTaHOBKa pa3mepa BbIXOAHOM o4yepeam, B MUAJIMCEKYHOAX.

OH pgonxeH 6bITb 60bLUIe, Yem GAYKTYyaLMA TPAH3UTHOFO BPEMEHMW B CETH.
Hanpumep, ecnn ans cta naketos Bpemsa TpaH3uTa Kosiebnetca ot 2.5 0o 6.5 mc, 1o
bydep gonxKeH 6biTb, X0TA 6bl 4 MC, YTODObI HM OAMH NAKET He 6bln NoTepsaH. Jlyylue,
ecnu bydep euwe 6onblie, TOrAa CMOXKET paboTaTb MeXaHU3M Mepe3anpoca
NnoTepAHHbIX NaKeToB. Bo Bcex cnyyanx, Koraa ANCNepcus BpemMeHn 3a4epKKu
NpeBbIWAeT eaUHULbI MUTUCEKYHA, BEMYNHA Bydepa — KOMMPOMUCC MeKay
33eP*KKOM N KOJIMYECTBOM NOTEPAHHbIX MNAKETOB.

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

CneayeT yunTbIBaTb, YTO MaKCcUMasibHOe KoandecTBo Ethernet ppeitmos B jitter-
6ydepe, orpaHMYEHO YMcIoM 512, T.e. AONKHO BbIMONHATLCA YCAOBUE
1BSize/FrameSize < 256 (HaunHas c 9.4SR28)

Mo ymon4yaHutio 4 mc.

Cnu1cok TaliM-cNoToB, BXOAHOIo NoToka E1 noKanbHOro Wt03a, AaHHbIE KOTOPbIX
6yAayT NnepeAaBaThCA HAa YAANEHHbIN W03 Yepes IP/Ethernet ceTb. CNUCOK Taim-
CN0TOB 3agaeTca nepeyncneHmem (20,11,18,19), ananasoHom (18-20) nam mx

KombuHaumamm (11, 18-20). MopaaoK nepevncaeHmsa TaitmM-CI0TOB B CMIUCKE He
MMEET 3HaYeHus.

3HayeHue no ymonyaHuio: 0-31.
Cnu1coK TalimM-c/I0TOB, BbIXOAHOTO NOTOKA E1 yaanéHHoro wi3a, B KOTOPbIX byayT

pa3smeLlaTbcs AaHHble npuHATbie U3 IP/Ethernet cetn yaanéxHbiM Wwao3om. Cnucok
Talim cNoTOB 3a4a€ETcs aHasornmyHo LocalTs.

3Ha4yeHue no ymonyanuio: 0-31.

YcTaHOBKa nokanbHoro wierida Ha nopty E1.

Yes - wneid ycTaHoBAEH - AaHHble NocTynatowme us anHumn E1 nepeaatorca
06bpaTHO B NIMHUIO;

No - wneid cHAT - nopT E1 paboTaeT B pexkume nepegaym AaHHbIX (MO yMOAYaHUIO);

YcTaHaBMBaeT peXXMm BOCCTaHOB/IEHMA YacTOTbl. MOXET NPUHMMATb 3HaYeHUA:
PID, FT.

BKI’II-O‘-IEHVIE/OTKHIO‘-IEHVIE ckatua E1 notoka. Ckatme ocywiecrBaaeTca 6es noTepb.
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Ecnu cxkaTue BKAOYEHO, TO HEUCMONb3yeMble B KaHasle TaliM-CoTbl He NepeaatoTcs;
Disabled - otkntoueHo (Mo ymonyaHuio);

Enabled - BkntoyeHo.

B cnydyae BKAOYEHHOTO CXaTuA MOXKHO PeryiMpoBaTb MHTEpBaa Mexay

nepegayamu nakeTos co Bcemu Tanm-cnotamum (KeyFramelnterval). Moxxet
NPUHMMaTb 3Ha4YeHus ot 0 oo 65535 dpeimos.

Mo ymonyaHuio nmeeT 3HavyeHne 16 ¢ppelimoB, T.€. MaKeT CO BCEMU TalM-CI0TaMM
byaeT oTnpasaATbCA Yepes Kaxable 16 dpenmos.

3agepKKa nepen oTnpaBKkon Ay6anMpoBaHHbIX GpPenmos;

[vana3oH 3HayeHu ot -1 go 63 dpelimos;

-1 (no ymon4yaHuio) oy6aMpoBaHne OTKAOYEHO;

0 - ay6amMpoBaHHbIN dpenm byaeT OTNPaBAEH C/eAYIOLLUM;

1 - oybanpoBaHHbIN Gppeiim byaeT oTnpasneH Yyepes 1 dpenm;

2 - ny6ampoBaHHbIM dpelim byaeT otTnpas/ieH Yepes 2 ppeinma;

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

Disabled - oTkntoueHo.

BKI'II-OHEHME/OTKJ'II-O‘-IEHME pexnma NOCTOSAHHOM CKOpPOCTH.

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

No - oTKnto4eHo.

BbicTaBAsET 3HaYeHNe NOCTOAHHOM CKOPOCTU. Mcnonb3yeTca, ecin 3HaYeHme
napametpa ConstSpeed NnpuHMMaeT 3Ha4YeHue Yes.

BK/lOYEHNE/OTK/IOUEHNE pPEeKMMA OTCAEXMBAHMA MPOCKaNb3blBaHMA (T.e. Mb6o
nepenosiHeHns, AM60  ONyCTOWEHUA  Axutrep-bydepa) npu  BHeLHeN
CUHXPOHU3ALNN.

Disabled - BbikNto4eHO (Mo yMoN4aHUIo);

Enabled - BkntoyeHo.

JleBan rpaHuMLLa B NPOLEHTAx OT AXKuUTTep-bydepa.
MoeT NnpMHMMaTb 3HaYeHuA B ananasoHe 10-90%.

Mo ymonyaHuio 75%.

MpaBas rpaHMLa B NPOLLEHTAxX OT AxuTTep-bydepa.
MoeT NPMHUMATb 3Ha4YeHuUs B aManasoHe 110-200%.

Mo ymonyaHuio 125%.

IP - agpec WAN nopta NAT poytepa.

Mo ymon4yaHuto 0.0.0.0 - He yCTaHOB/EH.
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SIP nopT ycTpoMncTBa Ha yAaNEHHOM KOHLLE.
SIPPort Mo ymonyaHuto 5060.

Ucnonb3yetca npotokon UDP;

UDP nopT Ha yaaneHHOM yCTponcTBe A1A nepedayun no npotokony UDP/TDMOP.

TDMPort
Mo ymonyaHuto 41000.
PeXXum MHTepnoanpoBaHuUsA (B cayvae OTCYTCTBUA MAKETOB C AaHHbIMW NOTOKa E1, B
TeyeHun BpemeHn MaxTimeout).
PrevData — nepepgaya npeaplayLwmx NPUHATbIX NAaKeToB (MO YMOJIYaHUI0);
AlS — nepegaya curHana AlS.
InterpMode

MpumeyaHue: B KOHCOMbHOM MEHI0, 3ma Hacmpolika He 8xo0um HA 3KPaH,
noamomy ee sy4yuie ycmaHaenueames KomaHAol Set, Hanpumep:

Set TDMoP/0/config/InterpMode AIS

unu yepes Web-unmepgpelic mynemursneKkcopa-Kommymamopa

3.2.2.2 NyHKT /TDMoOP/nopt/state

[aHHbI NYHKT MeHI0 0TobparkaeT TekyLiee coctosiHue BbibpaHHoro TDMoP nHtepdeiica.

/TDMoP/0/state LPOS Advanced ESC+h - Help
[>..

| StrStatus Power Down

| SIPStatus WaitingInvite

| Uptime 0 days, 0 hours, 0 min, 0 sec
| LinkStatus Down

| Timeout 0

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

| RedirectedIP 0.0.0.0

| RedirectedChannel 0

| CurrentJB 0

| Speed 0

| UsedTimeslots 0

| FPS 1000

| EthFrameSize 316

| Bandwidth 2528

| MinJB 0

| MaxJB 0

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

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

StrStatus OTobpakaert cratyc nepegaym TDMoP.

OTobparkaer cTaTyc coeanHeHus no npotokony SIP.
Down - coeguHeHWe He YCTaHOB/EHO;
SIPStatus Waitinglnvite - oxxnaaHue npurnaweHuns yctaHoBku SIP-coeguHeHUs;

WaitingResponce - oxxnaaHvne OTBETA Ha NpUrnaleHmne yctaHoBKu SIP-
coelHeHus;
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WaitingAck- oxungaHue NoaTBepKAEHWA, YTO OTBET NOJIyYEeH;
ResolvingHost - onpeaenenne MAC'a yaaneHHOM CTOPOHbI;

Too much frames in JB — npeBbIlEeH MaKCMMa/IbHO BO3MOMHbIM pasmep AXKUTTep-
b6ydepa (MakcumanbHoe Konndectso Ethernet ppenmos B jitter-6ydepe,
OrpaHMYeHo Ynciom 512, T.e. 4ONKHO BbINOAHATLCA ycioBue JBSize/FrameSize <
256);

Connected - coeanHeHWe YyCTaHOBAEHO.

Uptime Bpems nepenayvm noToKa;
LinkStatus OTobparkaeT COCTOAHUE IMHKA NOPTa;
Timeout CKONbKO BPEMEHU He bblno ppelimoB, Mc

RedirectedMAC MAC-agpec Kyaa 66111 nepeHanpasieHbl Gperimbl
RedirectedIP IP-agpec Kyga bbin nepeHanpaBaeHbl pperimbl

RedirectedChannel Homep KaHana Kyaa 6ol nepeHanpasaeHbl Gppenmbl

CurrentJB TeKyllee 3HaYeHne AKuTTep-bydepa, MKC

Speed TeKyllee OTKNOHEHWE OT ONOPHOM YacToTbl (2048Mu), ppb
UsedTimeslots KonnyectBo TaMM-CN0OTOB, KOTOPbIE B TEKYLLMA MOMEHT U3MEHAIOTCA
FPS Konnuectso ¢pperimoB B CEKYHAY

EthFrameSize 06w pasmep ppenma

Bandwidth TeKyLLan WWpKUHa NOAOCHI NPOMYCKaHUA, KBuTt/c

MinJB MWHUMaNbHBIN (MFTHOBEHHbIN) pasmep AXnTTep-bydepa, MKC
MaxJB MaKcMMmanbHbIi (MTHOBEHHbIN) pa3smep AxKUTTep-bydepa, MK

3.2.2.3 NMyHKT /TDMoP/nopt/statistics
[aHHbIV NYHKT MEHIO 0TOBParKaeT CYETYMKM OWINMBOK BbibpaHHoro TDMoP nHtepodeiica.

/TDMoP/0/statistics LPOS Advanced ESC+h - Help
[ >.. | MinJB 4

| Start 23.07.16 15:20:56 | MaxJB 4

| Finish 02.08.16 11:18:08 | RecommenedJB 4
| Valid 0

| Resend

| Ovf

| Undf

| Ignored

| Interp

| Resync

| SlipAdd
| SlipRem
| Lost

| LostReq
| Restored

O OO OO0 OO ooo
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Fatal

txDiscards
AvgSpeed

AvgJB

O O O

0

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

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

Start Hauano cbopa cTaTucTmKm.

Finish KoHey, cbopa CTaTUCTUKMU.

Valid Konunyecto 6e30wmnb04HO npuHaATLIX TDMOP dpernmos.

Resend Konnuectso ppeimoBs, nepesaHHbIX MOBTOPHO MO 3anpocy yA3leHHOro
MYNbTUMNIEKCOPaA-KOMMYTATOpa.

ovf Konnuectso ppeitmoB, 0TOPOLLEHHbIX U3-3a NepenoHeHNA BxogHoro bydepa.

Undf Konunuyectso cboeB, BbI3BaHHbIX HEXBATKOM AaHHbIX B Bydepe nepesaum.

Ignored Kosnyectso otbpolieHHbix TDMoP ¢peinimos.

e KonunuyectBo ppenmoB, 3aMeHEHHbIX MPU Nepegaye Ha NpeablayLwmii nakeT us-3a
3al€PXKKU UM NOTEPU AaHHbIX B ceTu Ethernet.

Resync KonnyectBo MHULMALMI NpoLecca nepesaym, BOSHUKAET NP PECUHXPOHM3ALMUMN.

slipAdd KonnyectBo NpocKanb3blBaHMA, BO3HUKLLMX M3-32 MasION 3aN0OJIHEHHOCTU AXKUTTEP-
6ydepa. Perncrpmpyetca B ciyvae, KOraa Ucrnoib3yeTcs BHELWHAA CUHXPOHM3aLMA.

SlioRem KonnmyectBo NnpocKanb3biBaHW, BOSHUKLLUMX M3-3a NepenoHeHnA axuTTep-bydepa.

P Pernctpupyertca B cnydae, Korga MCNOAb3YeTCA BHELWHAA CUHXPOHU3aLMA.

Lost KonnuectBo noTepsHHbIX ppernmos TDMoP.

LostReq Konnuectso nepesanpocos ¢perimos TDMoP.

Restored KonnuectBo BoccTaHOBAEHHbIX ppertmos TDMOP ¢ nomolLbo npoueaypbl NOBTOPHOM
nepeaayu.

Fatal KonnuectBo annapaTHbIX OWKOOK.

. KonnyecTBo nakeToB, KOTopble 6blin 0TOpOLLEHbI U He 06paboTaHbl U3-3a

txDiscards o
nepenosiHeEHUA BbIXOAHOM ovepeau.

AvgSpeed CpenHsaa CKOPOCTb.

AvgJB CpeaHuit pasmep axuTtTep-bydepa, MKc.

MinJB MWHUMaNbHBIN pasmep oKuTTep-bydepa, mc.

MaxJB MaKcmMmanbHbI pasmep axuTTep-bydepa, mc.

RecommenedJB PekomeHAyeMbIN pa3smep gxKuTTep-bydepa, mc.
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3.2.3 NyHKT /Eth

[aHHbIN MYHKT MEHIO CAYKMT ANA NPOCMOTPa TeKywmx ctatycoB Ethernet moptoB u BbiboOpa
Ethernet nopTa anA ero ganbHelwen KOHPUIypPaLMM U NPOCMOTPA CTaTUCTUKM.

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

cpu Up 100M Full Forward 23.07.16 15:20:56 0

emac Up 100M Full Forward 23.07.16 15:20:56 0

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

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

HenogKntoyeHHble MOPTbl BblAEAAKTCA KPacHbIM LBETOM. [nA KOHOUrypauum u npocmoTpa
CTaTUCTUKM HEOBXOAMMO BblBPATb HYXKHbIM NOPT.

3.2.3.1 NyHKT /Eth/emac
MopT emac - 370 NOPT U3 CPU B CTOPOHY CBUTYA.

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

| config

| state

| statistics

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

L0OG: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 MOHO 334aTb TEKCTOBOE OMMCaHMe AaA NopTa 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 ONMCaHWe oA NopTa;
PhysAddress dusnyecknin agpec MmynbtTunaeKkcopa-kommytatopa (MAC-agpec);

3.2.3.3 NyHKT /Eth/emac/state
B AAaHHOM NYHKTE OTO6pa)-KaIOTCﬂ CTaTyC, CKOPOCTb nepeaayn n pexXmm aAynaekca nopta emac.

/Eth/emac/state LPOS Advanced ESC+h - Help
[>..
| Status Up
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| Speed 100M

| Duplex Full

| LastChange 23.07.16 15:20:58
| MTU 1522

| RXUtil 1

| TXUtil 1

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

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

CraTyc uHTepdeica.
Status Up - BKIOYEH.

Down - BblIK/IIOYEH.

CkopocTb nepegavn nHtepdeinca.
10M - 10M6wuTt/c.

Speed 100M - 100M6wuT/C.
1G - 1réwur/c.

Auto - aBTOMaTUYecKoe onpeaeneHue.

Perknum obmeHa BbIbpaHHOro MHTepdeinca.
Auto - aBToMaTH4ecKoe onpeaesieHune (Mo yMONYaHUIo).
Duplex Full - nonHOAYNNEKCHBIN PEXKMM: OAHOBPEMEHHAA Nepeaaya u npuem.
Half - nonyaynneKcHbli peXknm: B 04MH MOMEHT BPEMEHM OCYLL,ECTBAAETCA AN60

nepeaaya, 1Mbo npuem.

LastChange [ata v Bpems noc/iegHero M3aMeHeHus.

MTU MaKcrMmanbHbI pasmep dpenma
RXULil 3aHATan NPonycKkHas cnocobHocTb MHTepdeiica Ha NpMemMe, B MPOLEHTAX.
TXUtil 3aHATas NPonycKHan cnocobHOCTb MHTepdeica Ha Nnepeaaye, B NPOLEHTAX.

3.2.3.4 NyHKT /Eth/emac/statistics
B A3aHHOM NYHKTE MEHIO OTO6pa)-KaPOTCFI CYETYUKU OLINBOK AnAa nopta emac.
e B CYeT4YUMKaX, HaYnHatluwmneca Ha rx, OTO6pa)KaI-OTCF| 3Ha4YeHMA NPUHNUMaAEMbIX NMAKETOB,

e B cyeTuMKax, HauMHalolLMeca Ha tx, oToBpPaXkaloTcA 3HaYeHUA NepeaaBaeMbIX NaKeTos;

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

| rxUnicast 9620
| rxNUnicast 296
| rxBroadcast 295
| rxMulticast 1

| rxPause 0

| rxUndersize 0

| rxOversize 0

| rxErr 0

| rxFCSErr 0
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| rxDiscard 0

| rxFiltered 0

| rxGoodOctets 820456

| txUnicast 8789

| txNUnicast 171702

| txBroadcast 1770

| txMulticast 169932

| txGoodOctets 29055565

| free 336

Filter: <Press any letter key to start filtering items>
L0OG:02.08.16 11:26:05.305 [SID=8] Init log

rxUnicast KonnyectBo npuHATLIX unicast nakeTos.
. KonnyecTBo NpuHATLIX He unicast NakeTos, TO ecTb Koan4vecTso broadcast + multicast

rxNUnicast
NnaKeToB.

rxBroadcast  KonuyecTBo NpuHATLIX broadcast nakeTtos.

rxMulticast KonnyecTtBo npuHATbIX multicast nakeTos.

rxPause KonnyecTBo NpMHATLIX pause NaKeTos..

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

rxOversize KonnyecTBo NakeToB ¢ g/IMHON 6onblue makcumanbHol (1522 6aiita) n BepHbim FCS.

rxErr Konunyectso ownboK Ha npueme.

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

rxDiscard Konunyectso nakeTos, KoTopble 6blIn OTOPOLLEHBI M He 06paboTaHbl U3-3a NepenosHeHNs
BXOAHOI ouepean.

IxFiltered KonnyectBo NpuHATLIX NakeToB, KOTopble bblan oTbpoLleHbl M3-3a HeBepHoro VLAN ID
nan orpaHnvyeHna MAC-agpecoB Ha nopTy.

rxGoodOctets KonnyectBo NpuHATLIX 6anT 6e3 OLWNOOK.

txUnicast KonmnuectBo nepefaHHbIX unicast makeTos.

. KonnyecTBo nepesiaHHbIX He unicast NakeToB, TO ecTb KosmyecTso broadcast + multicast

txNUnicast
MaKeToB.

txBroadcast  KonundectBo nepeaaHHbIx broadcast nakeTos.

txMulticast KonunuectBo nepegaHHbix multicast nakeTos.

txGoodOctets KonnuectBo nepeaaHHbIx 6aliT 6e3 oLMBOK.

free KonnyecTtso cBoboaHbIX bydhepoB y onepaLMoHHON cMCTEMbI A8 NpMemMa 1 nepesadn

dpenmos

3.2.3.5 MyHKT /Eth/SFP nopTt
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B A4aHHOM MYHKTE MEHI0 MOXKHO MeperTM K KoHOUrypaumm nopra, NMPOCMOTPETb CTaTUCTUKM
COCTOAHMMI, CHETYMKOB OWINBOK, MHDOpMmaumio o sfp moayne.

/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:02.08.16 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
UMPpPOBOro KOHTPOAA MapameTpoB npousBoguTenoHoctu SFP moayna. [lo3sonseTr oTcnexuBaTb B
peasbHOM BpPeMEHW TaKMe napameTpbl KaK: HanpaXeHue, TeMnepaTypy MOAYAA, TOK CMeLWeHuMa W
MOLLHOCTb Nnasepa, ypoBeHb MPUHUMAEMOro CUrHana, CUrHanbl TPEeBOrM U npeaynpexaeHua. Huxke
noKkasaH npumep oTobparkeHua uHopmaumu, Korga B SFP nopTt noakntoueH Sprinter TX (SFP), 6e3
HacTpoeHHol nepesaun TDMoP. Temnepatypa pasHa 0, T.K. Sprinter TX (SFP), He noaaepskusaet
mamepeHue Temnepatypbl. CurHan LoRXPower nHbopmmnpyeT 0 HU3KOM curHasne nepegade - TDMoP He
nepepaetca. CurHan LoTXPower nHbopmMmnpyeT O HU3KOM cCUrHase Ha BxoAe MHTepdenca E1 - Ha Bxof,
HMYEero He NoAaHo.

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

| Temperature 0

| vCC 0.0000

| TXBias 0.4

| TXPower 0.0000

| RXPower 0.0000

| RXLevel -87.3

| Alarms

| Warnings

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

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

Temperature Temnepatypa, C;

vcc HanparkeHwue, B;

TXBias TOK HaKauKku nasepa, A;

TXPower MoLHocTb nasepa, mBT;

RXPower MolLHOoCTb Ha npneme, MBT;

RXLevel YpoBeHb NPUHMMAEMOTro CUrHana, obm;
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CurHanbl TpeBOru:
HiTemp - BbiCOKaA TemnepaTypa;
LoTemp - HU3Kaa TemnepaTypa;
HiVCC - BbICOKOE HanpAXeHUE;
LoVCC - H1n3Koe HanpAaXeHue;
Alarms HiBias - BbICOKWNI TOK CMELL,EHUA;
LoBias - HU3KWI TOK CMELLLEHMS;
HiTXPower - BbiCOKaa MOLLHOCTb CUTHA/1a Ha Nepeaade;
LoTXPower - H/13KaA MOLLHOCTb CUTHa/Na Ha Nepeave;
HiRXPower - BbICOKaA MOLLHOCTb CUTHA/1a Ha MPUEME;

LoRXPower - H/3KaA MOLLHOCTb CUTHa/Ia Ha NPUeEME;

CurHanbl npegynpexaeHua:
HiTemp - BbiCOKaA TemnepaTypa;
LoTemp - H/3Kaa Temnepartypa;
HiVCC - BbICOKOE HanpAaXKeHue;
LoVCC - HNU3KOEe HanpsaXKeHue;
Warnings HiBias - BbICOKMI TOK CMELLEHUS;
LoBias - HU3KUN TOK CMELLLEHUSA;
HiTXPower - BbICOKaA MOLLHOCTb CUTHA/a Ha Nepeaade;
LoTXPower - HN3KaA MOLLHOCTb CUTHaNA Ha Nepeaade;
HiRXPower - BbICOKaA MOLLHOCTb CUFHa/1a Ha Npueme;

LoRXPower - H/3KaA MOLLLHOCTb CUIHaa Ha Npueme;

3.2.3.7 NyHKT /Eth/SFP nopt/IDProm

B AaHHOM MyHKTE MeHIO0 MOXXHO npocmoTpeTb IDProm SFP-moayna. Mo3sonaeTt oTcnexmsaTb B
peasibHOM BPEMEHW TaKMe MapameTpbl KaK: TUM YCTPOWMCTBA, pPa3beM MOAKAOYEHMA, CKOPOCTb
nepegayv, 4AMHA BOMHbI. HW)Ke NOKasaH npumep oTobparkeHus WHbopmauuu, Korga B SFP nopT
nogkntodeH SFP-moaynb nponssoacrtea APAC Opto.

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

| Type SFP

| Connector SC

| Encoding 4B5B

| Speed 200

| WaveLength 1310

| CPLinkLength

| FBLinkLength 20

| Vendor OEM

| PartNumber AP-B34011-3CDS20
| Revision 1.00

| SerialNumber SF34210700045

| Manufactured 13.03.2011

Filter: <Press any letter key to start filtering items>
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L0G: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 aAroputMa KoamposaHua; MoKeT NPUHUMaTb 3HaYeHUA:
Unspecified, 8B10B, 4B5B, NRZ, Manchester, Reserver.

CKopocTb nepegaun, Mbps;

[nvHa BONHbI HA Nepeaayy, HM;

JanbHocTb nepegaymn megHoro SFP-moaynsa, m;
JanbHOCTb Nepeaayn ontuyeckoro SFP-moaynsa, Km;
Mpownssogutens SFP-moayns;

Homep nnatbl SFP-moayns;

Homep pesusum nnatol SFP-moaynsa;

CepwuiiHblii Homep SFP-moayns;

[ata nponssoacTtea SFP-moayns;

3.2.3.8 NMyHKT /Eth/nopt/PHY

JaHHbIA NYHKT MEHI0 NO3BOAET KOHOUTYPMPOBaATh BblibpaHHbIM Ethernet nopTt Ha ¢pusmnyeckom

ypoBHe.

/Eth/0/PHY LPOS

Advanced ESC+h - Help

[>..

| Loopback No

| Speed 1G

| Aneg Enabled

| PWDown No

| RestartAneg No

| Duplex Full

| AnegDone Yes

| Modes 10Half,10Full,100Half,100Full,1000Half,1000Full
| PartnerModes 10Half,10Full,100Half,100Full, Pause
Filter: <Press any letter key to start filtering items>

LOG:02.08.16 11:43:25.827

[ethstat] Eth CSFP2: Down

Loopback

Speed

BkatoveHne/oTKAOYEHWE 3aBOPOTa NpMeMa Ha nepeaady.
Yes - BkAto4eH;

No - OTK/OYEH (MO YMONYaHMIO).

CkopocTb Nepegaym nHTepdeinca.

000 «HCK KommyHuKaumm Cnbupu», 2017 r.

WWWw.nsc-com.com

80



Sprinter TX P326.30.11-006-62880827-2016

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

Auto - aBTomaTmyecKkoe onpeaeneHue.

BkatoyeHne/oTKNOYEHWE aBTO-ONpeae/ieHUsA CKOPOCTH.
Aneg Enabled - BKntoyeH (Mo ymonyaHuio);

Disabled - oTkntoueH.

CocTosHue uHTepdelica.
PWDown No - nHTepdeic BKAOYEH (MO yMONYaHMIO);

Yes - nHTepdeiic BbIKNOYEH.

lNepesanyck aBTo-onpeaeneHna CKOPOCTH.
RestartAneg Yes - BkntoyeH;

No - oTKAo4YeH (OTKAKOYEH).

Pexknm obmeHa BbibpaHHOro MHTEpdEica.
Auto - aBTOMaTUyeckoe onpeaeneHme (no ymonyaHmio).
Duplex Full - nonHoaynneKCHbIN peXxnm: o4HOBPEMEHHanA nepeaaya u npuem.
Half - nonyaynneKkcHblit pesknm: B 04MH MOMEHT BPEMEHM OcyLLLecTBAAeTCA 6o

nepegada, 1Mbo npuem.

NHdopmmpyeT o Tom, 6b1/10 /1M aBTO-ONpeaeeHUE CKOPOCTU UHTepdElica MK OHa bbina
onpeaesieHa No YMOIYaHMIO.

AnegDone

Yes — aBTO-onpeaesieHne CKOPOCTH YCNELIHO;

No — ckopocCTb 6bl1a onpeaeneHa No YMOAYaHUIO.
Modes Bo3morKHbIe peXxumbl TeKyLLero nHtepoeiica.

PartnerModes Bo3MoOXHble pexnmbl MHTepdECca Ha BCTPEYHOM YCTPOWCTBE.

3.2.3.9 NMyHKT /Eth/nopt/Qo0S

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

| InLimitMGMT Disabled
| InLimitMode All

| InRate 0

| InRateDouble

| OutRate 0

| VlanPriMap 01234567
| DefPri BKO

| Priority tag

| PriOverride

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

LOG:02.08.16 11:43:25.827 : [ethstat] Eth CSFP2: Down
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BkAtoyeHne/oTKA0YEeHWE orpaHMyeHnsa TpaduKa Ana BXOAALLEro MeHeaKMeHT TpaduKa
(mgmt > BPDU, IGMPSnooping...).

InLimitMGMT .

imi Disabled - BbIkNto4YeHO (N0 yMONYaHMIO).

Enabled - BkntoyeHo.
Bxoasawmmn TpaduK, KOTopbii HEOBXOAMMO OFrpaHNYNBATD.
All - Becb (No ymonyaHuto).

InLimitMode = BMuU -broadcast + multicast + unknown unicast.
BMcast - broadcast + multicast.
Bcast - broadcast.

InRate OrpaHuYeHne NponyckHoM cnocobHocTn Ha Bxoae, Kbut/c.
OrpaHnyeHne NPonycKHOM cnocobHOCTU ans Beex 4x odyepesnein.
Mo yMmo4YaHUIO: HUKaKoe 3HaYeHue He 3aAaHo (no ¢akTty aTo - Q0) -orpaHMYeHne
OeNcTByeT ana Bcex 4x ouepeaen.
Q1=2xQ0 - nonoca NPonycKaHWa gna AaHHOM ovyepeam OrpaHNYMBaETCA ABOMHbLIM
3HayeHnem ana odepean QO.
Q2=2xQ1 - nonoca NponyckaHus gna AaHHOM ovyepeam OrpaHNYMBaAETCA ABOMHbLIM
3HayeHnem gna odepean Q1.
Q3=2xQ2 - nonoca NpPonyckaHua Ans 4aHHOW o4yepeamn orpaHMYNBaAETCA ABOMHbIM
3HayeHnem gna odepean Q2.
lpumep:
Hanpumep, orpaHnunm nopt 1M6éwut/c (InRate).

InRateDouble Ecnn InRateDouble He 3aaaBaTb HUKAKOro 3HaYeHUsA (Mo ymondaHuto odepeap QO), To
Bce 4 oyepeam byayT orpaHuyeHsbl 1IM6éuTt/c.
Ecnu 3agaTh InRateDouble paBHbim:
Q1=2xQ0, To oyepeamn 6yayT C pa3HbIM NPUOPUTETOM NO MNPOMYCKHOM CNOCOBHOCTU.
Q1,Q2, Q3 6yayT obpabaTbiBaThCA B ABa pa3a b6bicTpee, yem QO, 06Lan NnponycKkHas
CNocobHOCTb BCEX ovepeaen Tak u octaHeTca 1 M6éut/c.
Ecnn 3apaTh InRateDouble paBHbim:
Q1=2xQO,
Q2=2xQ1, To ouepegm Q2, Q3 6yayT B 4 pasa bbicTpee ob6pabaTbiBaThes, Hem Q0,a Ql B
2 pasa bbicTpee, yem QO.
Ecnn 3apath InRateDouble paBHbIm:
Q1=2xQO,
Q2=2xQ1,
Q3=2xQ2, To oyepenb Q3 6yaeT B 8 pa3s 6bicTpee obpabaTbiBaThea, Yem QO0, Q2 B 4 pasa
6bicTpee, uem QO, a Q1 B 2 pa3a bbicTpee, yem QO.

OutRate OrpaHuyeHne NPoMnyCcKHOM cnocobHOCTM Ha Bbixoge, Kbut/c.
MNepeonpeaenaet NpMoOpPUTET ANA TETMPOBAHHbIX ppeirmos VLAN ID.
Mo ymonyanuto 01234567.

VlianPriMap
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M3meHuBLIMIACA
Mpuopwurter
npuopuTeT B
BXOAALLMUX
COOTBETCTBUM C
TerMpoBaHHbIX
. napameTpom
P VlanPriMap
0 0
1 0
2 1
3 1
4 2
5 2
6 3
7 3
Ewe npumep:
YcTaHoBUM 3HadeHue: 76543210.
Mpuweawmnii ppeinm c npuoputeTom 3, Ha Bbixoge byaet umeTb NpuopuTeT 4.
MpuopuTteT npwu TermpoBaHuu dpermoB meTtkoh VLAN (802.1g) B COOTBETCTBUM CO
cTaHgaptTom 802.1p.
Moa npuopuTeT Bblaennetcsa 3-x 6utosoe none PCP (Priority code point) B 3aronoske IEEE
802.1q.
BKO - Background (camblit HU3KWIA NPUOPUTET).
BE1 - Best Effort.
DefPri EE2 - Excellent Effort.
CA3 -Critical Applications.
VI4 - Video, <100ms lantecy and jitter.
VOS5 - Voice, <10ms lantecy and jitter.
IC6 - Internetwork Control.
NC7 - Network Control (camblii BbICOKUIA NPUOPUTET).
Mo ymonyaHuio: BKO (camelii HU3Kuli npuopumem).
Cnocob ycTaHOBAEHMA NPUOPUTETOB - MOXKET BbITb 0AHUM U3: tag, ip, tagip, iptag, no;
onpezenseT NOpPAAOK onpeaeneHna npuoputeTa Ana BXogawmx ¢ppeinmos.
no - npuopuTteT onpegenaetcs, ucxoga us DefPri.
tag — nna HeTermpoBaHHbIX GpenMoB, NpuopuTeT onpeaenaetca, ucxoas us DefPri; ana
TErMpoBaHHbIX GPeNMOB, NPUOPUTET ONPEAENAETCA, UCXOAA U3 NPaBUA onpeaeneHuns
Priority npuopuTeTa ANs TETMPOBaHHbIX GpenmoB (Mo ymoaYaHuio).

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

ip - ecnun npuwen ¢peim c 3aronoskom IP, To NpUopUTET onpeaenseTcsa, MCxoaa us
npuopuTeTa dpelima, yctaHoseHHoro B none DSCP; ecau npuwen dperim 6e3 IP
3aron0BKa, TO 3a4aeTcA NPUOPUTET NO yMmoadaHuto: DefPri.

tagip - ecnv NpuyLen HeTernpoBaHHbIN Gpelim, To MPUOPUTET ONpPeaenseTca, MCXoaa U3
npuoputeTta ppeima, ycTaHoBeHHOro, Hanpumep, DSCP; eciv npuLien TerMpoBaHHbIA
bpelim, NnpropuTeT onpeaenseTcs, UCXo4a U3 NpaBua onpeaeneHusa NpuopuTeTa ana
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PriOverride

TernpoBaHHbIX ppenmoB.

iptag - ecnv npuwen HeTerMpPoBaHHbLIA Gpeiim, TO NPUOPUTET ONPEeaENAeTca, UCXOAA U3
npuopwuTteTa ¢perima, yctaHoBAeHHOro, Hanpumep, DSCP; ecan npuwen TerMpoBaHHbIA
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 Gpelrimos.

Paccmompum nodpobHee tagip:

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

Ecnu yctaHoBneHo tagip v npuen TerMpoBaHHbIN ¢peiim, To ANa oyepeamn NnpUopuTeT
onpeaensetca, ucxoga ns nona Priority, 3agaHHomy B 3arosioske 802.1Q.

Ecnun yctaHoBneHo tagip v npuwen TerMpoBaHHbIN IP dpeitm, To ana odyepean 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 - 3HaueHune napameTpa DefPri 8 nyHKkTe meHto "3.2.3.9 MyHkm /Eth/nopm/QoS"

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

802.1Q - 3 6uta ana 3agaHuMA npMopuTeTa B 3arososke 802.1Q

VLAN - npuoputeT onpeaensierca, obpawasck K VLAN ID Priority.

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

SAMac - npyoputeT onpeaenserca, obpawasch K Source MAC-address Priority.

Ecnu PriOverride 3apaH, Kak SAMac v B Tabaunue ATU ecTb cTaTUYeCcKana 3anuch C AaHHbIM
MAC-agpecom, TO MpUopuUTeT onNpeaenaeTca, ucxoaa us Priority, yctaHoBneHHOMY
paHHomy MAC-agpecy.

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

Ecnu PriOverride 3apaH, kak DAMac v B Tabanue ATU ecTb cTaTMyeckas 3anmch C
AaHHbIM MAC-agpecom, TO NpUopUTET onpeaensetca, ucxoas us Priority,
yCTaHOBNAEeHHOMY AaHHOMY MAC-aapecy.

3.2.3.10 NyHKT /Eth/nopt/LLDP
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[aHHbIN NYHKT NO3BONAET HacTpouTb MNapamepbl npotokona LLDP pgns otpenbHoro nopra.
MNoapobHoe onucaHue napameTpos, MOXKHO NOCMOTPETb B NyHKTE “3.2.4.3
/System/LLDP/Interfaces/nopm”.

/Eth/0/LLDP LPOS Advanced ESC+h - Help
|>..

| Admin txAndRx

| TLVs All

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

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

3.2.3.11 NyHkT /Eth/nopT/RSTP

[aHHbIN NYHKT MNO3BONAET HAcTpoUTb Mapamepbl npotokona LLDP pgns otpenbHoro nopra.
MNoapobHoe onucaHue napameTpos, MOXKHO NOCMOTPETb B NyHKTE “3.2.4.5
/System/RSTP/Interfaces/nopm”.

/Eth/0/RSTP LPOS Advanced ESC+h - Help
[>.. | DesignatedPort 8001
| Priority 128

| Edge Yes

| AdminCost 0

| P2P Auto

| RootGuard No

| —--Status--

| PathCost 200000

| Role Designated

| State Forwarding

| Partner Rapid

| rxBPDU 0

| rxConfig 0

| rxTCN 0

| Uptime 0 days, 0 hours, 0 min, 8 sec

| PortID 8001

| BridgeID 8000-54a54b7¢c1917

| RootID 8000-54a54b7¢c1917

| DesignatedCost 0

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

L0G:02.08.16 11:50:32.432 : [rstp] Eth port [0] changed state to Forward

3.2.3.12 NyHkT /Eth/nopt/config

JaHHbIN NYHKT MeHI0 N03BOAAET KOHOUTYPUPOBaTb BblbpaHHbIN MHTepdelic Ethernet.

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

| Description

| Speed Auto

| Duplex Auto

| Link Auto

| FlowControl Disable

| Reservation No

| Learning Enabled

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

Auto Refresh: disabled
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Speed

Duplex

Link

FlowControl

Reservation

Learning
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CnumBOsIbHOE ONKUCaHue.

CKopocCTb Nnepegayun uHTepoeiica.
10M - 10M6wuTt/c.

100M - 100M6uT/C.

1G - 1Iéut/c.

Auto - aBTomaTMyecKoe onpeaeneHune (No ymondaHuio).

Pexknm obmeHa BbibpaHHOro MHTEpdeElica.

Auto - aBTomaTMyecKoe onpeaeneHune (no ymoadaHuio).

Full - nonHoAYyNAEKCHbIM PEXNM: OAHOBPEMEHHAA Nepeaada u npuem.

Half - nonyaynnekcHbi peXXnum: B OAMH MOMEHT BpPEMEHM ocyliecTBafeTca Anbo
nepegaya, Mbo npmem.

CoctosaHMe nopTa.

Up — BKAOUMTb NOPT.

Down — BbIKNOYUTb NOPT.

Auto - aBTomaTM4ecKoe onpeaeneHune (no ymoa4aHuio).

PyHKLMA KOHTPOAS MOTOKA. Ecn ycTpoiCTBO He ycneBaeT NPUHMMATbL NepeaaHHble

eMmy ¢peimbl BCTPEYHbIM YCTPOMCTBOM, TO OHO NocbliaeT Pause-dpeiim, yTobbI
NPUOCTaHOBUTL Nepeaayy.

Enabled - BkntoueH;
Disabled - BbIkNto4Y€EH (N0 YMONYAHUIO);

Auto - BK/IlOYaEeTCsA, eC/IM yAa/eHHaA CTOPOHA NoAAepKuBaeT Pause-pperimbl.

Tun pe3epBrpoBaHuA.

No — HeT pe3epBMpPOBaHUA (MO YMONYaHUIO);

RSTP — pe3epBupoBaHue no npotokoay RSTP.

OnHamunuyeckoe gobasneHne MAC-agpecoB B Tabauuy ATU, ¢ KoTopbiXx npuxoaat
naKeTbl B JaHHbIM NOPT.

Enabled - BkntoyeHo (Mo yMOIYaHUIO);

Disabled - oTkntoueHo.

3.2.3.13 NyHkT /Eth/noprt/state

B gaHHOM NYHKTE MEHIKO MOXHO NPOCMOTPETb CTAaTyC, CKOPOCTb nepeaadn, pexmm gyniekca n
BpemAa nocnegHero USMmeHeHuA.

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

| Status Up

| Speed 100M

| Duplex Full

| FlowControl Disabled

| LastChange 23.07.16 15:20:58
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| MTU

| QLen

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

L0G:02.08.16 11:51:43.818 : [SID=8] Configuration saved by user admin

Status

Speed

Duplex

FlowControl

LastChange
MTU

Qlen
RXULil

TXUtil

CraTyc uHTepdenca.
Up - BKAKOYEH.
Down - BbIKNIOYEH.

Auto - aBTomaTMyecKkoe onpeaeneHune (no ymondaHuio).

CKopoCTb Nepeaaun nHTepdeica.
10M - 10M6wuT/c.

100M - 100M6wuT/c.

1G - 1I6éut/c.

Auto - aBTOMaTM4YecKoe onpegenieHne (No yMoa4aHuio).

Pexkum obmeHa BblbpaHHOro HTepdeiica.

Auto - aBTOMaTU4YecKoe onpegeneHue (Mo ymoadaHuio).

Full - nonHoAynAEKCHbIM peXnm: o4HOBPEMEHHas nepeaaya u npuem.

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

nepegava, 1Mbo npmem.

®YHKUMA KOHTPOAS NOTOKa. ECiM yCTPOMCTBO He ycrneBaeT NMpMHMMaTb NepeAaHHble emy
¢bpenMbl BCTPEYHbIM YCTPOMCTBOM, TO OHO NnocblnaeT Pause-dpeim, 4tobbl NPUOCTaHOBUTD
nepegauvy.

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

Auto - BK/tOYaeTCA, ecnu yaaneHHaa CTopoHa noaaepkunsaet Pause-dpperimol.
[aTa n Bpema nocnefHero U3sMeHeHus.

MaKcumanbHbI pasmep ppenma

[nvHa odepeam Ha oTnpaBKy, B 610Kax AaHHbIX

3aHATanA NPonycKkHas cnocobHocTb MHTepdelica Ha Npueme, B MPOLEHTAX.

3aHATaA NponycKHasa cnocobHOCTb MHTepdelica Ha Nepeaaye, B NPOLEHTaXx.

3.2.3.14 NyHkT /Eth/nopt/statistics

[aHHbIN NYHKT MEHI0 MO3BOJAET MPOCMOTPETb CTATUCTUKY MPUHATLIX M NepefaHHbiX Yepes
nHTepdelic nakeTos. Ans cbpoca CTaTUCTUKU UCNONb3YITe codeTaHue Knasuw “ESC+R”.

B cueTumKax, HauMHalLWMmeca Ha rx, OTO6pa)‘KaIOTCF| 3Ha4YeHUA NPUHUMAEMbIX MAKETOB;
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e B cyeTuymMKax, HauMHaloLWwMmeca Ha tx, OTO6pa)-KaPOTCﬂ 3Ha4YeHuA nepegaBaemMbiX NaKeTOoB;

/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
| rxFCSErr 0 | txLate 0
| rxDiscard 0 | hedOct 20
| rxFiltered 0 | he5 127 0
| rxGoodOctets 1024 | hl128 255 0
| rxBadOctets 0 | h256 511 0
| rxFragments 0 | h512 1023 13
| rxJabber 0 | h1024 max 0
| txUnicast 17

| txBroadcast 0

| txMulticast 0

| txPause 0

F

ilter:

LOG:02.08.16 11:51:43.818

<Press

any letter key to start filtering items>

[SID=8] Configuration saved by user admin

rxUnicast
rxBroadcast
rxMulticast
rxPause

rxUndersize

rxOversize

rxErr
rxFCSErr
rxDiscard
rxFiltered
rxGoodOctets
rxBadOctets

rxFragments

rxJabber

KonnyectBo NnpuHATLIX unicast nakeTos.

Konnyectso npuHaTbIx broadcast nakeTos.

Kosmuectso npuHaTbix multicast nakeTtos.

KonnyecTBo NpMHATLIX pause NaKeToB..

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

KonnyecTBo NnakeToB ¢ g/nHOMN 6oblie makcumanbHol (MTU 6aiiT) n BepHbim FCS.
3HaueHne MTU 3agaetca B meHto “3.2.10 /EthGlobal/MTU”

Konunyecteo ownboOK Ha npueme.

KonnuyectBo NpuMHATLIX NAaKETOB C AOMNYCTUMOMN AnnHoN (64 - MTU 6ainT) n HeeepHbiM FCS.
3HayeHne MTU 3agaetca B meHto “3.2.10 /EthGlobal/MTU”

KonnyecTBo nakeTos, KOTopble 6bliM 0OTOpOLLEHbI U He 06paboTaHbl U3-3a NepenoaHeHUA
BXOZHOM ouepeau.

KonnuyectBo NpuMHATLIX NaKeToB, KOTopble bblan oTbpoLleHbl U3-3a HeBepHoro VLAN ID
WUAn orpaHmnyeHma MAC-aapecoB Ha NnopTy.

KonnuectBo npuHATLIX 6anT 6e3 oLnbOoK.
KoanyecTBo NpuHATLIX 6AMT C OLIMBKaMMU.

KoMuecTBo NpMHATLIX NAKeTOB C A/IMHOM MeHblue 64 6aiT U HeBepHbIm FCS.

KoanyecTBo NpUHATLIX MaKeTOB C AIMHOM 60/blle MakcumanbHon (MTU 6aiiT) n
HeBepHbIM FCS.
3HaueHne MTU 3agaerca B meHto “3.2.10 /EthGlobal/MTU”
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txUnicast KonnyectBo nepegaHHbIX unicast nakeTos.
txBroadcast  KonnuectBo nepepaHHbIx broadcast nakeTos.
txMulticast Konnuyectso nepegaHHbix multicast nakeTos.
txPause KonnyecTBo nepesaHHbIX pause NaKeTos.
KonnyectBo nepegaHHbIX NAKeTOB € 4ONYCTUMON ANNHOM (64 - MTU 6aiiT) n HeBEPHbIM
txFCSErr FCS.
3HayeHne MTU 3apaetca B meHto “3.2.10 /EthGlobal/MTU”
txFiltered KonnyectBo nakeToB, OTOPOLLIEHHbIX Ha Nepeaayde 13-3a BbIXOAHbIX MPaABUA
txGoodOctets Konunuectso 6aiT 6e3 ownboK.
txCollisions KosimuecTBo KoM3ui Ha nepeaade.
KonnyectBo nepegaHHbIX MAKETOB, KOTOPble OblIN 334ePKaHbl U3-33 3aHATOCTU
txDeferred . Pea . P AEP
nepegatoLen cpesbl BO BpeMs NepBoit NonbITKK.
txSinale KonunyectBo ycnewHo nepesaHHbIX NAKETOB, BO BPEMSA Nepeaayn KoTopbiX BO3HMK/A
9 TOJIbKO OAHA KONNU3KA.
. KonunyectBo ycnewHo nepefaHHbIX NAKETOB, BO BPEMSA Nepeaayn KOTopbIX BO3HUK/IO
txMultiple ¥ o PeA P PeA P
60/ibllie OAHOM KONAN3UN.
txExcessive KonnyecTBo He nepeaaHHbIX NAaKeTOB M3-3a TOFO, YTO BO3HWMKIO 16 KOAAU3WIA NOSPAA.
txLate KonnyecTBo pas, Korga Konamsua bblna obHapyKeHa nocne nepegaym 512 n 6onee 6uT.
h640ct KonnuectBo nepeaaHHbIX U NPUHATbIX GpernmoB ¢ ANMHOM B 64 HaliTa.
h65_127 Konnuectso nepegaHHbIX U NPUHATbIX GPENMOB € ANMHOM OT 65 Ao 127 6aiiT.
h128 255 Konnuecteo nepeaaHHbIX U NPUHATbIX GPeNMOB ¢ AnnHOM oT 128 ao 255 6aiiT.
h256_511 Konunuectso nepegaHHbIX U NPUHATbLIX GpeimoB ¢ 4nnHOM oT 256 ao 511 6ainr.
h512 1023 Konnuectso nepegaHHbIX U NPUHATbLIX GpelimoB ¢ ganHou ot 512 o 1023 6aur.
h1024_max Konnuectso nepegaHHbIX U NPUHATbLIX GpelimoB ¢ gnuHol oT 1024 6anT.
3.2.3.15 NyHkT /Eth/nopt/VLAN
/Eth/0/VLAN LPOS Advanced ESC+h - Help
| >.
| DefVLAN 1
| DefVLANPri BKO
| Tagged
| Untagged
| Member
| Auto 1,32
| Role multi
| QinQTag 8100
| ForceVLANId No
| RemoveVLANs
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Filter: <Press any letter key to start filtering items>

L0G:02.08.16 11:51:43.818 : [SID=8] Configuration saved by user admin

DefVLAN

DefVLANPri

Tagged

Untagged

Member

Auto

Role

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

VLAN Ha3sHa4yaembl Gppelrimam no yMmoa4aHuto

MpuopuTeT HazHaYaeMbln Gpelrimam No YMoI4aHMIO B COOTBETCTBUMU 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 (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 (camblit BbICOKWIA NPUOPUTET).

Mo ymonyaHuio: BKO (cameblii HusKuii npuopumem).

Cnu1coK BNaHoOB, KOTOpble 6yﬂ,YT BbIXOAUTb U3 MNOPTA TEMMPOBAHHbIMMU.

Ecnn nopt B pexkmume trunk, To Bxoasuwme ¢peiimbl 40/IKHbI UMETb METKY U3 3TOFO
crnucka

CnuncoK BnaHOB, KOTOpPble byayT BbIXoAUTb U3 NopTa be3 Tera

CnucoK BNaHOB, KOTOpble BYAyT BbIXOAWUTL U3 NOPTa 6e3 M3MeHeHUa MeTKM (B ToM
COCTOAHMM, B KOTOPOM OHU BOLL/IW B APYroi NopT)

Cn1cok aBToMaTnyecku fobasneHHbIx VLAN'OB onepaLMoHHOM CUCTEMOM, OHM
b6yayT paboTaTb B pexxnume COOTBETCTBYHOLLEM NapameTpy "Role":

multi — Member;
QinQCustomer — Member;
QinQProvider — Member;
trunk — Tagged;

access - Untagged

Hanpumep, ngentnduratop VLAN, ykasaHHbI B napameTpe DefVlan, byaet
NPUCYTCTBOBATb B 3TOM CMUCKe.

Pexxum pabotbl nopra.

multi - wnHTepdenc nponyckaeT BCe Kagpbl; PeXMm nNo ymon4yaHuio,
MCMNOJIb3YeMbIii, eCNN IBHO HE YKas3aH Apyron pexum. MoanTMka ucnosib3oBaHus
UHTepdelricoB  onpeaenseTcs BHEWHUM  0bopyaoBaHMEM, Hanpumenp,

MapLlpyTMsatopammM  3-T0  YPOBHA,  CBA3bIBAIOWMMU  MYAbTUMIEKCOPbI-
KOMMYTaTOpbl;

access - HTepdeinc NPMHMMAET TO/IbKO He TerMpoBaHHbIE Kagpbl U TETUPYET WX
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meTkon DefVLAN/DefVLANPri.
ITOT peXKUM UCNONb3YETCA A1 Nepeaaymn Nosb30BaTeNbCKUX AaHHbIX.

trunk - vHTepdeiic NponyckaeT TONbKO TerMpoBaHHbIE Kaapbl M3 crnucka Tagged.
ITOT peXkMM UCMONb3YETCA AN1A CBA3M C APYTUM MY/bTUMIEKCOPOM-KOMMYTaTOPOM
HenocpeacTBEHHO;

QinQCustomer - KNMEHTCKMI NOpT, dpenMbl Ha BXoAe BCerga TErMpytoTCA BTOPbIM
Terom (ecnu 6e3 Tera, To nepsbiM); 802.1Q OTKAIOYEH.

QinQProvider - nopT, Ha BXo4e KOTOPOro MPWUHMMAIOTCA TOJIbKO ¢pelimbl ¢
ProviderTag, KOTOpble KOMMYTUPYIOTCA B COOTBETCTBUM C Tabaumuel vian’os.

Mo ymonyaHuio — multi.

3arosioBok 802.1Q ana ¢peinmos B pexxkume QinQ.

QinQTag
Mo ymonyaHuto 8100.
Pexkum npuHyamTenbHol 3ameHbl meTkn VLAN(802.1q) Ha BxoaAwmMx dpeimax, Ha
DefVLAN.
ForceVLANId
No - BbIKNlOYEH (MO YMONYaHUIO).
Yes - BkntoyeH.
RemoveVLANS Cnucok VLAN'oB KoTopble Hago UCKAUYNTb U3 cninckos Tagged/Untagged/Member

(kpome Auto).

3.2.3.16 NyHkT /Eth/nopt/PIRL
OTOT NYHKT NPUCYTCTBYET HE Ha BCeX annapaTHbIX BEPCUAX MYAbTUNNEKCOPOB-KOMMYTaTOPOB.
PIRL - Port Ingress Rate Limiting - orpaHMyeHne NponycKkHOM cnocobHOCTU NopTa ANA BXOAALWErO

TpaduKa. [aHHbIN NYHKT MEHIO CAYKMT AR MPOCMOTPA TEKYLLMX NPaBUA OTPaHUYEHMA BXO4ALLLEro TpaduKa
Ans BblbpaHHoro Ethernet nHtepdelica n Bbibopa NpaBuaa ANsA ero KOHGUrypPUPOBaHMA.

/Eth/1/PIRL 631 228 Advanced ESC+h - Help
|>.. Enabled Rate Class Type

| 0 No 0 Low0O,Midl,Norm2,High3

| 1 No 0 Low0O,Midl,Norm2,High3

| 2 No 0 Low0O,Midl,Norm2,High3

| 3 No 0 Low0O,Midl,Norm2,High3

| 4 No 0 Low0O,Midl,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 NyHkT /Eth/nopTt/PIRL/HOMep npaBuna

[aHHbIA MYHKT MEHIO CAYKWUT O KOHPUIYpUPOBaHUS MNpaBuia OrpaHUYEHUs BXOAALLETO

TpaduKa.

/Eth/1/PIRL/0 631 228 Advanced ESC+h - Help
[>..

| Rule 0

| Enabled No

| Rate 0

| Type

| Class Low0O,Midl,Norm2,High3

000 «HCK KommyHuKaumm Cnbupu», 2017 r. WWW.Nsc-com.com
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L2
0

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

Auto Refresh: disabled

Rule

Enabled

Rate

Type

Class

Counting

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

BKkntoyeHne/oTKNOUEeHUE TeKYLLEro NpasumAa.
No - BbIKNOYEHO (N0 YMONYaHUIO);

Yes - BKNtoYyeHo.
OrpaHUYeHne CKOPOCTH 0 YKa3aHHOTO 3HaYeHus, B Kbut/c.

Tun TpaduKa, NnonagaroLwero Nog orpaHUYeHue.
UnkUcast - HenssecTHbIN unicast Tpaduk
UnkMecast - HenssecTHbIM multicast Tpaduk
Bcast - broadcast Tpadpuk

Mcast - multicast Tpaduk

Ucast - unicast Tpaduk

Mgmt - Managment (RSTP,LLDP, etc)

ARP - arp-TpaduK

TCPD - TCP Data

TCPCtl - TCP Control (TCP-SYN,TCP-FIN)
UDP - udp-tpaduk

NonTCPUdp - He TCP- n He UDP-Tpaduk

Mpuoputet TpaduKa, KOTOPbI HEOHXOAMMO OrPaHNUYNBATD.
LowO - npnopwurtet 0;

Mid1 - npuoputert 1;

Norm2 - npuopurert 2;

High3 - npuopwurter 3;

OrWithType - yuntnBaTh eLie 1 TMn TpaduKa.

Mo ymonyaHuio: Low0,Mid1,Norm2,High3.

Cnocob pacyeTa orpaHUYEeHNA CKOPOCTY.

frames - nepecuet B ppeinmsl,

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

(126aiT)]

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

L3 - Bcero 6aiiT Ha ypoBHe 3 mogenn OSI (Frame DA..CRC32)-18-4(ecnu TerupoBaHHbIi).
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FactRate OrpaHunYeHHas ckopocTb nocne nepecyeta (Counting).

O6uian cyTb TakoBa:

Ectb N npaBuA, Karkaoe 13 KOTOPbIX - OTPaHUYEHME CKOPOCTH.
Bce ¢pelimbl, KoTopble YZAOBAETBOPAKOT 3TOMy NpaBuay (Mo Tuny wauM npuoputeTy), nonagaloT B
orpaHuunTenb, n AMbo nponyckatoTca, AMbo oTbpacbIBatoTCA (€CAM OrpaHUYEHME UCHEPNAHO).

Mpumep:

MycTb y HAac ecTb 2 NpaBwWaa Ha NOPTY:
1. TCPData uau 3it npuoputet. 10MBit/s
2. UDP nau 21t npmoputet. 40MBit/s

Becb TpaduK, KOTOpbI Nonagaet nog npasuao npuoputet 3 nan TCP gaHHble byaeT orpaHmyeH 10M6éut/c.
Becb Tpaduk, KOTOpbI Nonagaet nog npasuao npuoputet 2 nam UDP aaHHble 6yaeT orpaHunyeH 40Méut/c.

3.2.4 TyHKT /System

[aHHbIA MYHKT MeHI0 No3Bo/IAEeT BbiObpaTb A/ MPOCMOTPA U KOHOUIYPUPOBAHMA CUCTEMHbIE
napameTpbl U MPOTOKObI.

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

| EthMirror

| global
| HTTP

| LLDP

| RSTP

| SNMP

| SSH

| syslog
| telnet
| time

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

Auto Refresh: disabled

3.2.4.1 NMyHKT /System/LLDP/Entries

B [aHHOM nyHKTe MeH oTobpaxkaetca Tabnuua ¢ napameTpamu COCEAHUX YCTPOWCTB,
nonyyeHHbiMM Yepes LLDP. U3 Tabaunubl MOXKHO yBUAETbL 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 CSFP3 54-a5-4b-8d-45-37 CSFPO 192.168.0.221

| 3 0 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
[aHHbIV NYHKT NO3BOASET NPOCMOTPETb NapameTpbl LLDP 3anucu.

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

| ChassisID

| RemotePortID
| SysName

| SysDesc

El.1

| ManAddr

| RecvTime

true

54-a5-4b-7c-44-32

SFPO

Sprinter TX (LPOS)

LPOS 1.0.9.4SR33 (08.06.2016) [1l661 ,11177D][631.100]: Eth.2

192.168.0.201
03.08.16 15:22:18

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

LOG:03.08.16 14:29:21.841 : [SID=12] Control session started by admin from 192
Port TeKywmii nopT.
Active AKTUBHOCTb.
ChassisID MAC-agpec NoAKNOYEHHOTO K AaHHOMY MOPTY YCTPOMCTBA.
RemotePortiD MopT ycTpoMncTBa, KOTOPbIM OHO NOAKAOYEHO K AaHHOMY MOPTY.
SysName CncTemMHOe MMA BCTPEYHOrO YCTPOMCTBA.
SysDesc OnuncaHne BCTPEYHOTO YCTPOMCTBA.
ManAddr IP agpec BCTpeYyHoro ycTpoiicTaa.
RecvTime Bpema npuema LLDP coobuyeHuii.

3.2.4.3 NMyHKT /System/LLDP/Interfaces/nopt

JaHHbIM NYHKT no3BosiAeT HacTpouTb LLDP napameTpbl A5 OTAENbHOIO NopTa.

/System/LLDP/Interfaces/0 LPOS Advanced ESC+h - Help
[>..

| Admin txAndRx

| TLVs All

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

L0OG:03.08.16 14:29:21.841 : [SID=12] Control session started by admin from 192

Admin

TLVs

Pexnm paboTbl npoToKona.

tx - nepegasatb LLDP nHpopmauymto.

rx - npuHumMatb LLDP nHpopmaumio.

txAndRx - nepepgaBaTb U NPpUHUMaTbL LLDP nHpopmaumio (Mo ymondyaHuio).
Disabled - BbikntoyeH.

TLV (oT type-length-value) — 6uHapHaa KOHCTPYKLMA U3 Tpex nonaen (Tun, oanHa,
3Ha4YeHwue), rae nepsble ABa UMELOT GUKCUPOBAHHBIN Pa3mep 1 3a4at0T pasmep

AN TPETbEro, YTO NO3BOIAET JIETKO KOAMPOBATh/AEeKOAMPOBaTL N06YI0
NnociAef0BaTe/IbHOCTb AaHHbIX NoJie-3HaYeHue.

All - Bcs LLDP nHdpopmauma (no ymonyaHuio).
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portDesrc - onvcaHue nopra.
sysName - ima yCTpoicTBa.
sysDesc - onvcaHue yCTponcTBa.

sysCap - BO3MOXXHOCTM YCTPOICTBA.

3.2.4.4 NyHKT /System/LLDP/config

[aHHbIV NYHKT NO3BOASET HAacTpamBaTb NapameTpbl npoTokona LLDP.

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

| Enabled Yes

| TXInterval 30

| TXHoldMultiplier 4
Filter: <Press any letter key to start filtering items>

L0OG:03.08.16 14:29:21.841 : [SID=12] Control session started by admin from 192

BkntoyeHne npotokona LLDP npousBoauTtca Oas BCEro YCTPOWCTBA, a He A/1A KaKkaoro nopra
OTAENbHO, NO YMONYAHUIO OH BK/IOYEH.
BkntoyeHne/oTkAoUeHWe npoTokona LLDP.
Enabled Yes - BKNoYeH (No ymonyaHuio);

NoO - OTK/IIO4EH.

YactoTa otnpasKku LLDP-coobuieHunii coceaam.
TXinterval MoKeT NnpuHMMaTb 3HaYeHna ot 5 go 500 cek.

Mo ymonyaHuto: 30 cek.

MHoOXuUTenb, Ha KOTopbI yMHOXKaeTca TXInterval pns nonydeHua TTL.

TTL - Bpemsa B Te4eHWe KOToporo coceq, byaeT xpaHuTb MHPopmaumto 06
yCcTpouncTee.

TXHoldMultiplier
[unana3oH 3HayeHuin ot 2 go 10.
Mo ymonyaHutio 3HayeHue 4, COOTBETCTBEHHO, COCEAHME YCTPOICTBa byayT
XPaHUTb MHPOPMaLMio B TedyeHme 120 cek.
3.2.4.5 NMyHKT /System/RSTP/Interfaces/nopt

B AaHHOM BK/AaZKe MEHK MOMHO HacTpauBaTb napameTtpbl RSTP ana BbibpaHHoro Ethernet

nopra.

/System/RSTP/Interfaces/0 LPOS Advanced ESC+h - Help

[>.. | DesignatedPort 8001
Priority 128

| Edge Yes

| AdminCost 0

| P2P Auto

| RootGuard No

| --Status--

| PathCost 200000

| Role Designated

| State Forwarding

| Partner Rapid
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rxBPDU
rxConfig

rxTCN

Uptime

PortID
BridgelID
RootID
DesignatedCost

0

0

0

0 days, 0 hours, 25 min, 39 sec
8001

8000-54a54b7c1917
8000-54a54b7c1917

0

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

Auto Refresh: disabled

Priority

Edge

AdminCost

P2pP

RootGuard

PathCost

3TOTﬂapaMETpﬂO3BOﬂﬂ€T3aAaTbHpMOpMTeTHOpTa.M3MeHHﬂ3H349HMe,BM
U3MEHAETE WAHC 3TOro NopTa CTaTb Root Port - KOPHEBbLIM MOPTOM. MeHblee
3Ha4yeHue yBseqIn4YmnBaeT LaHC.

Mo ymonyaHuio - 128. AnanasoH 3Ha4eHuin: ot 0 go 240.
BkatoueHne/BbikaoYeHEe pexuma edge port — KpalHMIA MOPT; €C/IN BK/IKOYEH, TO

NepeBoOAMTCA B PEXUM Nepesadun npyu NOAKAIOYEHUN BHELLHEN ceTn, 6e3
334EPKKMU.

Yes - BKAoYeH (N0 ymo4aHuio).

No - BbIKNOYEH.

3afaeT CTOMMOCTb COeaMHEHUA, YeM MeHbLLE CTOMMOCTb COeAMHEHUA — TeM Bbllle
NPUOPUTET NOPTA, 3HAYEHWNE MO YMOSYAHWNIO 3aBUCUT OT CKOPOCTM COEANHEHUA:
10M6wuT/c: Cost=2 000 000

100M6uT/c: Cost=200 000

1réut/c: Cost=20 000

Mo3ToMy AaHHbIN NapaMeTp No ymonyaHuio - 0.

BKAtoyeHune/BblKIlOYEHNE COeAMHEHMA TUNA TOYKA-TOYKa.
Yes - BblK/ItOYEH.
NoO - BbIKNHOYEH.

Auto - aBToMaTU4YecKoe onpegeneHne (Mo yMmoayaHuio).

BktoyeHune/BbiknoYeHMe dyHKUMKM Root Guard.

dyYHKUMA 3aWMTbI KOPHA 0becneynBaeT BOSMOMKHOCTb 334aTb PacMo/IOXKeHMe

KOPHEBOro MOCTa B CETU. ITO obecneymBaeT yBePeHHOCTb B TOM, YTO NOPT, Ha
KOTOPOM aKTUBM3NPOBaHa GYHKLMA 3aLLMTbl KOPHA, ABAAETCA Ha3HAYEHHbIM.

DYHKUMIO 3aLLMTbI KOPHA HEOHXOAMMO BKIHOUUTL HAa BCEX MOPTax, KOTOPblE He
[OJIXKHbI CTaTb KOPHEBLIMMU.

Yes - BbIK/tOYEH.

No - BbiK/NIOYEH (N0 YMONYaHUIO).

CTOMMOCTb COEANHEHUNSA, YEM MEHbLLE CTOMMOCTb COEAUHEHMA — TEM BblllE
NPUOPUTET NOPTa, 3HAYEHME MO YMOYAHUIO 3aBUCUT OT CKOPOCTU COEANHEHUSA:

10M6wuTt/c: Cost=2 000 000
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Role

State

Partner

rxBPDU

rxConfig

rxTCN

Uptime

PortiD

BridgelD

RootID

DesignatedCost
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100M6wuT/c: Cost=200 000
1réut/c: Cost=20 000

HaCTpaMBaTb CTOMMOCTb COEANHEHNA MOXXHO, MEHAA NAapaMETP AdminCost.

Ponb nopra.

NonSTP - pe3epBMPOBAHME BbIKJKOYEHO Ha NOPTY;
Root - KOpHEBO, y4aCTBYET B NEPECHINKE AAHHbIX;
Designated - Ha3Ha4YeHHbIM, TOXKe paboTaeT;

Alternative - LONONHUTENbHbIN, HE Y4aCTBYET B NMePECbI/IKE AaHHbIX, Pe3ePBHbIi
KOpHeBOW;

Backup - pe3epBHbIN, TOXKE He y4aCcTBYET, pe3epPBHbIN Ha3HaUYEHHbI.

Cratyc paboTbl nopTa.

Discarding - otbpacbiBaHWe, MOPT CAYLIAET U HAYMHAET cam oTnpaBasaTb BPDU,
Kagpbl C AaHHbIMU He OTNpaBAadAeT.

Learning - oby4yeHue: nopt caywaeT n otnpasaset BPDU, a Takke BHOCUT
m3meHeHus B Tabanuy MAC-aapecoB, HO AaHHble He NepeHanpaBaserT.

Forwarding - nocbinaet/npuHumaet BPDU, u ¢ gaHHbIMU ONEPUPYET, 1 YYacTBYET B
noaAeprKaH1Mm TabaunLbl mac-agpecoB. To ecTb 3To 06blYHOE COCTOAHNE paboyero
nopra.

Ncnonbayemsbii TN npotokona STP Ha gpyroi cTopoHe.
Konnyectso npuHAaTbIx BPDU naketos.

Konunuectso npuHaTbix C-BPDU (Configuration BPDU). Bo Bpemsi paboTbl
YCTPOICTBA aHOHCUPYIOT cebs M NapamMeTpbl cBOMX NopToB Yepe3 C-BPDU.

Konunuecteo npuHaTbix TCN (Topology Change Notification) BPDU nakeTtoB. 3Tu
nakeTbl OTNPABAAIOTCA NPU 06HaAPYKEHNUM YCTPOUCTBOM M3MEHEHWA B TONO/IOTUN
ceTu.

Bpems paboTbl.

Tekywmit naeHTMdmKaTop nopta. CocTouT U3 npuoputeTa (Priority) u MAC-agpeca
yCTpoMcTBa. Yem MeHblue 3HaYeHWe, TeM BbiLle NPUOPUTET.

Mo»HO HacTpamBaTb, MeHAA NapameTp Priority.

Yem meHbLue PortID, Tem 6o/ibLue LaHC Yy 3TOro NopTa CTaTb KOPHEBbIM.

Tekywmit naeHTudUKaTop ycTpoictea. CoctouT U3 npuoputeta (BridgePriority),
KOTOPbI HacTpauBaeT BO BKAaAKe MeHto “3.2.4.6 /System/RSTP/global” n MAC-

appeca ycrporctea. Yem meHbLe BridgelD, Tem 60/bLUe LWaHC yCTPOIACTBA
BbIUIPATh BbIGOPbLI KOPHEBOTO YCTPOMCTBA U CTaTb KOPHEM.

NpeHTndMKaTop KOPHEBOTO YCTPOWMCTBA.

CTonmocCTb CoOeaAMHEHNA HAa3HAYEHHOrO nopTta.

97



Sprinter TX P326.30.11-006-62880827-2016

NpeHTndMKaTop HasHa4YeHHOro NOPTa - MOPTA, KOTOPbIN 06CNYKMBAET AAHHbIN

DesignatedPort
CErMEHT ceTu.

3.2.4.6 NyHKT /System/RSTP/global

B naHHOM BKagKe MeHI0 HacTpamsatoTca napameTtpbl RSTP ana Bcero ycrpoincTsa.

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

| BridgePriority 32768

| ForwardDelay 15

| HelloTime 2

| MaxAge 8

| RootID this device

| BridgeID 8000-54a54b7c1917

| RootPort this device

| RootCost 0

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

L0G:03.08.16 15:54:43.524 : [SID=12] Control session started by admin from 192

3TOT MapameTp No3BoAET YCTaHOBMTb MPMOPUTET KOMMyTaTopa. MeHsasa 31o
3HauYeHue, Bbl MEHAETE LLIAHC KOMMYyTaTopa BbiUrpaTh Bbibopbl Root Bridge -

BridgePriority KOPHEBOrO YCTPOICTBA. YMeHbLLEHME BEIMUYMHbI YBEMUYMBAET LWAHC.
Mo ymonyaHuio - 32768. inana3oH 3Ha4veHui: ot 0 ao 61440 c warom 4096.
Bpems (B cekyHAax), KOTOpoe NOPTbl KOMMYTATOPa NPOBOAAT B pexknumax Listening
n Learning.
ForwardDelay
Mo ymonyaHuto - 15 cekyHAa. Anana3oH 3Ha4veHui: ot 4 o 30.
2*(Forward Delay - 1) >= Max Age
NHTepBan (B cekyHaax) mexay nepeaadamm BPDU KommyTaTopom.
HelloTime Mo ymonyaHuio - 2 cekyHAabl. [lnana3oH 3HadyeHui: ot 1 go 10.
Max Age >= 2*(Hello Time + 1)
Bpems (B ceKyHO,ax), KOTOPOe KOMMYTATOP XKAET Nepes, Ha4aoM PeEKOHOUTYpaLmm
cetn. Ecam oH He nony4vaeT BPDU B Te4eHWe 3TOro BpemeHu, OH NbITaeTca HavyaTb
pekoHdurypauuio.
MaxAge Mo ymonuaHwuio - 8 cekyHa, [lmanasoH 3HayeHuii: oT 6 o 40.
Max Age >= 2*(Hello Time + 1)
2*(Forward Delay - 1) >= Max Age
NaeHTMdMKATOP TEKYLLETO KOPHS.
RootID
this device - naHHOe yCcTpPOICTBO - KOPHEBOE.
BridgelD NaoeHTudMKaTop AaHHOrO YCTPOMCTBA
RootPort MopT BeAyLLMA K KOPHEBOMY YCTPOMCTBY
RootCost CTonMmocTb NyTN 40 KOPHEBOrO YCTPOMCTBA
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3.2.4.7 NyHKT /System/global

[aHHbI  NYHKT M03BONAET MPOCMOTPETb  CUCTEMHbIE  MNapameTpbl  My/lbTUNIEKcopa-
KOMMYTATOpPa, 334aTb WU U3MEHUTb eMY UMSA U MECTOMOJIONKEHWNE A/1A YNPOLLEHUS ero MaeHTUPUKaumuu,
BbIMNO/IHUTL Nepe3arpyskKy.

Software version LPOS 1.0.9.4SR34RC1 (29.06.2016) [1674M ,11177D]
LicenseValid Yes

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

| Uptime 11 days 0 hours 38 mins

| Contact

| Name LPOS

| Location

| Description Sprinter TX

| Hardware version 634.110

| Modification 4E1.2GE.2CSFP.DC48AC220

| System ID BOOWG3G6

| O0ldSystem ID 634WG3G7

!

!

| Slave

| Update NotReady

| Vendor "NSC Communication Siberia Ltd.", Novosibirsk, Ordzhonikidze

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

L0G:03.08.16 15:54:43.524 : [SID=12] Control session started by admin from 192
Uptime Bpems, npoweaLee nocae NocaegHEro BKAOYEHMA YCTPOICTBA.
Contact YcTaHaBMBAET KOHTAKTHbIE AAHHbIE.
Name YcTaHaBMBaeT UMsA YCTPOICTBa.
Location YcTaHaBAMBAET MECTONONOKEHNE YCTPONCTBA.
Description OnucaHue ycTpoicTaa.

Hardware version ~ AnnapaTHas BEpPCUA YCTPOMCTBA.

Modification TeKkylwaa mogmuduKaLms ycTpoMCTBa.
System ID CuUcTeMHbIN MAeHTUDMKATOP.
OldSystem ID CTapblt CUCTEMHbIN MAEHTUDUKATOP.
Software version Bepcua nporpammHoro obecneyeHums.

[eAcTBUTeNbHOCTb NLEH3NMN.
Yes — nuueH3nAa aencTentesbHa.

No — nuueH3na HeaencTeuUTeNbHa.

LicenseValid BHUMAHMUE!!!

Ona nonHoii paboTOCNOCOGHOCTM YCTPOMCTBA ITOT MNapameTp [LO0JIKeH
NPUHUMaTb 3HauyeHue - Yes. Ecnm yctaHoBMAOCb 3HaueHue No, 3TO 03HAYaET, uTo
JIMLUEH3UA Ha WCMO/Nb30BAaHUE YCTPOMCTBA 3aKOHYMNacb U ee Heobxogumo
npuobpectn. Mo OKOHYAHUIO IMLLEH3UU YCTPOMCTBO paboTaeT HEKOPPEKTHO, a
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MMEHHO, NpeKpaLlaeT nepepasatb NoToku E1.
Slave Cnu1cokK annapaTHbIX BEPCUN MCNob3yeMblX slave-moaynen

3anycTuTb npouecc obHoBneHus, ecnau B Katanore /mnt/flash KommyTaTopa
nmeeTca Gpain c NPOoLINBKON.

NotReady - baina ana obHoBneHus 8 /mnt/flash HeT.

Ready - ectb dpaitn ana obHoBneHua B /mnt/flash.

Update ,
Updating nn - wnpet npouecc O6OHOBAEHUS C WHAMKATOPOM Mporpecca B
NpoLeHTax.
Complete - obHoBneHWe 3aBepleHO, HeobxoAMMO neperpy3nTb YCTPOWMCTBO
KomMaHAoM reset. [Nocne nepesarpysku yCTPOMCTBA, OHO ByaAeT 3arpyKeHo C HOBbIM
nporpammHbIM obecnevyeHmnem.

Vendor Mpown3BoauTenb YyCTPOUCTBA.

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>

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

ReadCommunity Vcnonb3yetca Ana ayTeHTUOUKALUKM NPU YTeHUU (No ymondaHuio “public”);

WriteCommunity Vcnonb3yetca A ayTeHTUGUKaL MM npu 3anucy (no ymoadanHuto “public”);

3.2.4.9 NMyHKT /System/SNMP/traps

B gaHHOM NYyHKTE MEHI0, MOXHO U3MEHATb HAaCTPOMKM OTNpaBKu yBegomaeHuit (SNMP-trap'os)
C ycTpoiicTBa(areHTa) — MeHegKepy.

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

| ServerIP 0.0.0.0

| Community public

| Version v2cC

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

ServerlP Appec cepBepa, Ha KOTOPbI OTNPABAATbL COOOLLEHMSA.
Community 0O6uas cTpoKa (Naposib) B CO0bLLEHUN.

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

3.2.4.10 NyHKT /System/SNMP/users/nonb3oBsatennb

B faHHOM NYHKTE MEHIO Bbl MOXKETE HACTPOUTb NAapPaMETPbI NO1Ib30BATENA SNMP.

Advanced ESC+h - Help

|>..
| UserName
| Enabled No
| WRights
‘ AuthKey * k ok ok ok k k%
‘ PerKey * k Kk Kk kk kK
| MinSecLevel noAuthNoPriv
| Secret
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
UserName Nms nonb3osatens (Makcumym 31 cumeon).
BKkntoyeHuns/oTkAoYEHWE Nob30BaTeNA.
Enabled No - BbIKNtOYEH (MO YMONYaHUIO).
Yes - BKAtOYeEH.
MNpaBa Ha 3anucob.
E1 - napameTpsbl E1;
Net - napameTtpbl Ethernet;
WRights
Mux - napameTpbl MybTUNNEKCOPA-KOMMYTATOPA;
OS - napameTpbl ONepaLMoHHON CUCTEMBI;
Mo ymoi4aHMIO HM OAHO M3 3HAYEHWI1 He YCTaHOB/IEHO.
Maponb ana ayteHTUdMKaLmMm nonb3osatena. MuHnmym 8 3HakoB. [poTokon
AuthKey
ayTeHTuouKaumm - MD5
PrivKey Kntou wndposaHma. MuHumym 8 3HakoB. [NpoTokon KoHpuaeHumanbHoctn — DES
YpoBeHb 6€30MacHOCTU.
noAuthNoPriv - naponv nepenatoTca B OTKPbITOM BUAE, KOHOUAEHUMANBHOCTb AaHHbIX
MinSecLevel ©OTCYTCTBYeT (N0 ymonyaHuio);
authNoPriv - ayteHTUdUKaumA 6e3 KOHOUAEHLNANBHOCTH;
authPriv - ayteHTUdUKALMA U WNdPOBAHNE, MAKCMMAJIbHbIN YPOBEHb 3aLUMULLEHHOCTHU.
Secret 3awmndpoBaHHaA Nocaea0BaTENbHOCTb KAKOYEN.
3.2.4.11 NyHKT /System/SNMP/v1
B AaHHOM NyHKTE MeHI0 Bbl MoXeTe BKAUNTL/OTKAIOUMTL MPOTOKOA snmp vi.
/System/SNMP/v1l LPOS Advanced ESC+h - Help
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| >Enabled Yes
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

BrtouyeHne/Bbikao4eHme snmp vi.
Enabled Yes - BKntoyeH (No ymonyaHuio).

NoO - BbIK/IHOYEH.

3.2.4.12 NyHKT /System/SNMP/v2c

B AaHHOM NYHKTE MeH0 Bbl MOXeTe BKAOUYNTb/OTKAKOUUTL NPOTOKOA shmp V2C.

/System/SNMP/v2c LPOS Advanced ESC+h - Help
[>..
Enabled No

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

Bk/toueHne/Bbikao4eHMe snmp V2C.
Enabled Yes - BKAloYeH,

No — BbIK/IIOYEH (MO YMOAYaHWIO).

3.2.4.13 MNyHKT /System/SNMP/v3

B JaHHOM NyHKTE MeHI0 Bbl MOXeTe BKIOUNTL/OTKIIOUMTL MPOTOKOJ snmp V3.

/System/SNMP/v3 LPOS Advanced ESC+h - Help
[>..
| Enabled No

EnginelID 0000A7AEO0000000000000000

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

BK/toueHue/BbIKkAOYEHME Snmp V3.

Enabled Yes - BKNtoYeH,

No — BbIK/IlOYEH (MO YMONYaHUIO).
EnginedID YHuKanbHbI MAEHTUOUKATOP YCTPOMCTBA.

3.2.4.14 NyHKT /System/SNMP/stat

MMYyHKT MEHI0 4NN OTPaXKeHUA CTaTUCTUKKN paboTbl NnpoTokosa SNMP (cueTtunku 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 | UnsuppSeclevels 0
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| InASNParseErrs
| SilentDrops

| ProxyDrops

| OutPkts

| InTooBigs

| InNoSuchNames
| InBadValues

| InReadOnlys

| InGenErrs

| InTotalRegVars
| InTotalSetVars
| InGetRequests
| InGetNexts

| InSetRequests
Filter:

LOG:03.08.16 15:54:43.524

P326.30.11-006-62880827-2016

0 | NotInTimeWindows 0
0 | UnknownUserNames 0
0 | UnknownEngineIDs 0
4672 | WrongDigests 0
0 | DecryptionErrors 0
0

0

0

0

4343

0

4672

0

0

<Press any letter key to start filtering items>

[SID=12] Control session started by admin from 192

InPkts
InBadVersions

InBadCommNames

InBadCommUses

InASNParseErrs

SilentDrops

ProxyDrops

OutPkts

InTooBigs

InNoSuchNames

InBadValues

InReadOnlys

InGenErrs

InTotalReqVars
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Ko/iMyecTBO NPUHATbLIX NaKeToB
Ko/iMuecTBO NPUHATbIX MAKETOB C HEMNOAAEPKMBAEMOM BEPCUEN
Ko/iMyecTBO NPUHATBLIX NAaKeTOB C HeEBepHOM 06Len cTpokoi (ans vl, v2c)

Ko/iMyecTBO NPUHATbIX MAKETOB C 3aNpPOCOM Ha AaHHblE, HE pa3peLleHHbIX ANs
YKa3aHHOM 06Len CTPOKM

Konuuyecteo ASN.1 nnu BER owmnboK npu AekoanmpoBaHUM NOyYEHHbIX
coobueHni

KonnyectBo oT6pOLLEHHbIX MAKETOB C OTBETAMM Ha 3anpochl MO NpUYMHe
NPeBbIEHNA MaKCMMaNbHOrO pa3mepa NoyYMBLLIErOCA OTBETA C NYCTbIMU
CBA3AHHbIMW NEePeMeHHbIMM

KonnuecTBo oTHPOLLIEHHBIX NAKETOB C OTBETaMM MO NPUYMHE TaliM-ayTa Npu
nepefaye coobLLEHMI NPOKCU-AreHTy

KonunyectBo nepenaHHbIX NaKeTOB

KonnuecTBo NpMHATLIX NAaKeTOB CO 3Ha4YeHMem "tooBig" (chnwkom 6onbuioit) B
none error-status

KonnuecTBo NpMHATLIX MaKeToB co 3Ha4yeHuem "noSuchName" (HeT Takoro
MMmeHwu) B noJie error-status

KonunuyecTBo NpuHATLIX NAKeToB co 3HayeHMeMm "badValue" (nnoxoe 3HayeHue) B
none error-status

KoanyectBo NpMHATLIX MaKeTOB CO 3Ha4YeHMem "readOnly" (TonbKo And YteHus) B
nose error-status

KonnyectBo NpUHATbLIX MAKETOB CO 3HaYeHnem "genErr" B none error-status

KonnuecTso ycnelwHo 3anpolueHHbix MIB-06beKTOB B pe3ybTaTte 3anpocos Get-
Request n Get-Next
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InTotalSetVars

InGetRequests

InGetNexts

InSetRequests

InGetResponses

InTraps

OutGetResponses

OutTraps

UnsuppSecLevels

NotInTimeWindows

UnknownUserNames

UnknownEnginelDs

WrongDigests

DecryptionErrors

KonnuecTtso ycnewHo n3MeHeHHbIx 3HaveHnin MIB-06beKToB B pesyibTaTe
3anpocos Set-Request

KosimyecTBo NpuHATBLIX 1 06paboTaHHbIX 3anpocoB Get-Request (3anpocos ans
NoJly4YeHus 3HaYEeHUA NEPEMEHHOMN UK CTIMCKA NEPEMEHHbIX)

KosimuecTBo NpUHATLIX 1 06paboTaHHbIX 3anpocoB Get-Next (3anpocos g
0b6HapyKeHNA AOCTYNHbIX NePeMeHHbIX U UX 3HAYEHUI)

Konnyectso npuHATbIX 1 06paboTaHHbIX 3anpocos Set-Request (3anpocbl Ha
N3MeHeHue nepeMeHHOM UM CnncKa nepemeHHbIX)

KonunuyecTtsBo oTnpasneHHbIx oTBeToB Get-Response (otBeThl ansa GetRequest,
SetRequest, GetNextRequest, GetBulkRequest 1 InformRequest)

KosimyectBo NpuHATLIX 1 06paboTaHHbIX yBegomaeHui Trap (acCMHXpOHHOe
yBeAOM/IEHMNE OT areHTa - MeHeaKepy)

KonnyecTtso oTnpasBaeHHbIX OTBETOB
KonunyectBo oTnpaBaeHHbIX Trap-yBeAOMAEHWNM

KonnuyecTtBo oT6poLLIEHHbIX 3aNPOCOB NO NPUYMHE HENOAAEPHKMBAEMOTO YPOBHSA
besonacHocTH

Konunyectso OT6pOLL|eHHbIX 3anpocCcoB Mo NpuynHe BbiXxoaa 3a npeaesbl
BPEMEHHOIo OKHa

Konunyectso 0T6p0LLIEHHbIX 3anpocos no npnynHe HenN3BeCTHOro UMeHu
nonb30BaTeENA

KosimuecTBo OT6POLLEHHbIX 3aMPOCOB MO NPUYNHE Hen3BecTHoro EnginelD

Konnyectso OT6pOLU€HHbIX 3anpocoB Mo NpuUYnHe OTCYyTCTBMNA OXKNAAaEMbIX
YMCNOBbLIX 3HAYEHNI

KonnuectBo oTHpOLLEHHbIX 3aNPOCOB MO NPUYNHE HEBO3SMOXKHOCTU
pacwndpoBKM

3.2.4.15 NyHKT /System/syslog

B faHHOM NyHKTE MeHto Bbl MOXKeTe HaCcTpoUTb NapameTpbl NPoToKoNa syslog.

/System/syslog LPOS

[>..

| Enabled
| ServerIP
| Facility

Filter:

LOG:03.08.16 15:54:43.524

Advanced ESC+h - Help

Yes
192.168.0.131
kernel

<Press any letter key to start filtering items>

[SID=12] Control session started by admin from 192

Enabled

Bk/touyeHune/BbiKkNOYEHME NPOTOKoAa syslog.
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Yes - BKNOYEH,

No — BbIK/IOYEH (N0 YMONYaHMIO).

IP-agpec syslog-cepsepa.
ServerlP
0.0.0.0 - He 3a4aH (Mo ymonyaHuto).

Tun 3anpoca. MoxeT NpuHMMaTb 3Ha4YeHus: kernel (no ymonyaHnuio), user, mail,

Aol localo, locall, local2, local3, local4, local5, local6, local7.

3.2.4.16 NyHKT /System/telnet

B faHHOM NYHKTE MEHIO Bbl morKeTe HAaCTPOUTb NapaMeTpbl NPOTOKO/1a telnet.

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

| Enabled Yes

| Timeout 15

| MaxSessions 3

| ActiveSessions 1

| DefaultShell Menu

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

L0G:03.08.16 15:54:43.524 : [SID=12] Control session started by admin from 192

BkntoueHne/Bbikao4eHe npoToKoa telnet.
Enabled Yes - BKAoYeH (N0 ymon4aHuio),

No - BbIKNOYEH.

Bpemsa oXKnpaHus B MMHyTax. 9TO Bpems, Yepes KoTopoe byaeT nponsseaeH
Timeout pa3pbiB cOeAMHEHUA No NnpoTokony telnet npn 6e3nencTemumn noab3osBaTens.

Mo ymonyaHuto - 15 muHym.

MakcmanbHoe KonndecTso telnet-cecui.
MaxSessions MoKeT npMHMMaTb 3HaveHna ot 1 go 10.

Mo ymonyanutio - 3.
ActiveSessions MoKa3blBaeT KOAMYECTBO YCTaHOBAEHHbIX telnet-ceccuin.

060n04Ka ynpaBieHNa YCTPONCTBOM MO YMOYAHUIO.
DefaultShell Menu - meHo (N0 YMOYaHMIO),

Consol - KoOMaHAHbIA PEXUM.

3.2.4.17 NyHkT /System/time

B paHHOM nyHKTe mMmeHO Bbl MmoOXKeTe HacTpouTb [AaTy, BpemMA WU e napameTpbl
cnHxpoHmsaumm ¢ NTP cepsepom.

NTP Ha Sprinter TX paboTaeT B pexume Symmetric Active, NTP Version 3.

/System/time LPOS Advanced ESC+h - Help
\

Time 17:10:06.872
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| >Date 03.08.16

| TimeZone 7

| ServerIP 46.46.160.235

| SyncPeriod 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

YcTaHaBnnBaeT BpeMA Ha MY/IbTUNNIEKCOPE-KOMMYTATOPE.

Time ®opmat 8eoga HH:MM:SS, rae HH —yacbl, MM — mnHyTbI, SS — cekyHAbI, Bce
ymcna AByx3HayHble. Yackl yKasbiBatoTca B AgnanasoHe ot 0 go 24. YKasaHue
CEeKyHA He obAa3aTesibHo.

YcTaHaB/MBAET AaTy Ha My/IbTUM/IEKCOPE-KOMMYTaTopeE.

Date dopmat BBoga DD.MM.YY B KauecTse napameTtpa, rae DD — aeHb, MM — mecau, YY
— roA, BCe YMCna AByX3HauHbIe.

TimeZone YcTaHaB/MBaET YacoBOM NOAC Ha MY/IbTUM/IEKCOPE-KOMMYTaTope.

IP agpec cepBepa, C KOTOPbIM ByAET NPOMCXOANTb aBTOMATUYECKANA

ServerlP
CUHXPOHU3ALMA.
Mepros CUHXPOHM3ALNN B AHAX.
SyncPeriod
Mo ymonyaHuio - 7 OHell.
Bk/touyeHne/BbiKAOYEHME aBTOMATUYECKAA CUHXPOHU3aLMA.
AutoSync Enabled - BbikNto4YeH (MO yMoN4YaHUIo),
Disabled - BbikntoueH.
ForceSvne CMHXpPOHM3aUMA BPEMEHU ceityac. A CUHXPOHU3aUMM HeobXoaMMO HaXKaTb
y «Enter» pna oTKPbITUA NapameTpa, 3aTeM eLle Pas - 418 CUHXPOHM3aLMUN.
NextSync Bpemsa cnepnytoLen 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

Srcingress MopTbl, C KOTOPbIX 6YAYT KONMPOBATLCA BCe BXoAALLME Gperimbl, U OTNPABAATHCA B
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Dstlngress nopr.

MopTbl, C KOTOPLIX BYAYT KONMPOBATLCA BCE UCXOAsALMe GPeENMbI, M OTNPABAATLCA

SrcEgress

9 B DstEgress nopr.
Dstingress MopT, B KOTOPbLIN BYAYT KONMPOBaTbCA BXxoAdAwwMe ppermbl U3 Srcingress nopTos.
DstEgress MopT, B KOTOPbIN BYAYT KONMPOBATbCA BXxoadAwMe ppenmbl U3 SrcEgress nopTtos.

3.2.4.19 NyHKT /System/HTTP

/System/HTTP LPOS Advanced ESC+h - Help
[>..
| Status Working
| Enabled Yes
Port 80

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

L0OG:03.08.16 17:10:06.869 : [SID=12] Configuration saved by user admin

Status Tekyuwiee coctoaHne HTTP cepsepa.

BK/IloYEHME U OTKNOYEHME CEPBEPA
Enabled Yes — BKk/toueH (No ymonyaHuio).

No - BbIK/tOYEH

Port TCP nopt ana HTTP cepsepa.

3.2.4.20 NyHKT /System/AUX

B [aHHOM MNyHKTE MEHI0, HacTpauBaloTca MapameTpbl nopta AUX, 4ns  ynpasneHus
NOAK/NIOYEHHBIMU K HEeMy YCTPOWCTBamMM. ITOT MYHKT MPUCYTCTBYET HE Ha BCEX annapaTHbIX Bepcusax
MY/IbTUMNEKCOPOB-KOMMYTaTOPOB.

HasHayeHue BbiBoAOB pa3bema DB-9 untepdeiica RS-232

AUX PORT TxD 2
RS-232
RxD 3

PucyHok 3.1 GND >
/System/AUX LPOS Advanced ESC+h - Help
[>..
| TCPPort 4000
| BaudRate 115200
| Parity None
| Log Disabled

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

TCPPort

BaudRate

Parity

Log

Homep TCP-nopTa nogknto4eHUA.
ButoBas ckopocTb paboTbl NopTa.

KoHTponb YeTHOCTHU.
None - HET KOHTPOIA (N0 YMONYaHUIO);
Odd — BKNtOYEHME KOHTPO/IA HA HEYETHOCTb;

Even - BKAtOYEHME KOHTPO/1A Ha YETHOCTb;

BkatoueHne/oTKAoUeHWE 3anucu B han KypHana npu NoAKAOYEHUN.
Disabled - oTkntoueHO (N0 YMONYaHUIO);

Enabled - BkntoyeHo.

3.2.4.21 NyHKT /System/SSH

B faHHOM NyHKTe MeHto Bbl MOXeTe HacTpouTb NapameTpbl NPoToKoaa 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>
LOG:01.12.16 09:57:32.186 : [SID=2] Control session started by admin from 192.
Bk/toueHne/BbiKkaO4EHME NPOTOKoNa SSH.
Enabled Yes - BK/IlOYEH (MO YMOYaHUIO),
No - BbIKNIOYEH.
Bpems oXXnaaHMA B MMHYTaxX. 9TO BPeEMS, Yepe3 KOTOpoe byaeT npov3BeaeH
Timeout pa3pbiB cOeANHEHMA MO NpoToKkoay SSH npu 6e3nencTBMM Nonb30BaATENA.
Mo ymon4yaHuto - 15 muHym.
MakcmmanbHoe KonnyecTtso telnet-cecuin.
MaxSessions MorKeT NnpMHMMaTb 3HaveHna ot 1 go 10.
Mo ymonyanutio - 3.
ActiveSessions MoKa3blBaeT KOAMYECTBO YCTaHOBAEHHbIX telnet-ceccuin.
Homep TCP-nopTa NnoAKAO4EHUA.
TCPPort

Mo ymonyanutio - 22.
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3.2.5 NyHKT/IP

[aHHbIV NYHKT MEHIO NO3BOJIAET HAaCTPOUTb NpoTokon IGMP, HacTpouTs IP-agpec, MacKy U1 Wnto3
Mo YMOYaHUIO, CMUCOK SOBEPEHHDBIX Y3108, MPOCMOTPETb CTaTUCTUKY OLIMOOK.

/IP LPOS Advanced ESC+h - Help
[>..

| current-config

| hosts

| IGMP

| stat

| stored-config

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

LOG:03.08.16 17:10:06.869 : [SID=12] Configuration saved by user admin

3.2.5.1 NyHKT /IP/IGMP/config

B faHHOM NYHKTE MEHI0 Bbl MOXKeTe HacTPouTb paboTy npoTokona IGMP.

/IP/IGMP/config LPOS Advanced ESC+h - Help
[>.. | MemberTime 255
| Mode Disabled

| Ports

| FastLeave

| Priority VId

| Debuglevel 0

| —-MVR--

| MVRVlan 0

| MVRUpstream

| MVRDownstream

| ——-Querier—--—

| StartupQI 30

| StartupQC 2

| Robustness 2

| QTimeout 255

| QRespTime 10

| QInterval 125

| LastQRI 1

| LastQC 2

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

L0OG:03.08.16 17:10:06.869 : [SID=12] Configuration saved by user admin

Pexxnm paboTbl npoToKoAa.
Disabled - 3anpewaet IGMP snooping (no ymonyaHutio);

Snooping - pa3speluaet IGMP snooping. B aTom pexxkume IGMP-3anpockl byayT
Mode yXO4MTb B Nosb3oBaTenbckom VLAN'e

MVR - pexxnm, Npm KOTOPOM MOXHO ycTaHasimeaTb VLAN ID 802.1p a4na nOTOKOB
multicast. B atom pexume B IGMP-3anpocax VLAN 6yaeT noameHATbCA Ha

MVRVlan.
Ports CnucoK NopToB, Ha KOTOPbIX BK/OYEH NpoToKkon IGMP.
FastLeave Cnuck NopToB, AN1A KOTOPbIX HYXKHO MCNo/b30BaThb fast leave pexum.
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MpuopwuTteT, ¢ KoTopbim MAC agpeca 6yayT AobasaeHbl B TabanLy KOMMYyTaLLUW.
Moa npuoputeT Bblaensetcs 3-x 6utoBoe none PCP (Priority code point) B
3aronoske IEEE 802.1q.
BKO - Background (camblit HU3KUIA NPUOPUTET).
BE1 - Best Effort.
EE2 - Excellent Effort.

Priorit .. C

y CA3 -Critical Applications.

VI4 - Video, <100ms lantecy and jitter.
VOS5 - Voice, <10ms lantecy and jitter.
IC6 - Internetwork Control.
NC7 - Network Control (camblii BbICOKUIA NPUOPUTET).
Mo ymonyanuio: Vi4.
YpoBeHb Ko/in4ecTBa BbiBoga debug-coobuieHuni B syslog.
MoxKeT npuHMMaTb 3Ha4eHnsa ot 0 go 5. Yem 6onblue ypoBeHb, Tem bosblue

Debuglevel P N A P
debug-coobuieHunin BbIBOAUTCA.

Mo ymonyanuio 0.
YcraHasnmsaet VLAN ID 802.1q gns notokoB multicast (MVR pexxkunm), meTKka
3aj4aeTcA KaKk gecatmyHoe 4ucao ot 0 go 4095.

MVRVian
0 — OTCYTCTBUE METKMU.

Mo ymonyaHuto 0.

MVRUpstream Cn1coK Nonb3oBaTe/IbCKUX MOPTOB, KOTOPbIE AONKHbI OTAABATb MY/IbTUKACT-
BellaHMe KOHEeYHOMY NO/1b30BaTesto;

MVRDownstream  CnuCOK NopToB, MPUHUMAIOLLMX MY/IbTUKACT-BELLAHWNE OT cepBepa (MCTOYHMKM);
NHTepBan, Yepes KOTopbIit ByaeT oTnpasaeH Nepsblit igmp 3anpoc. Mo ymonyaHuio
3TOT MHTEpPBa/ KOPOYe, YeM MHTEPBAJT MeXKAY OTNPABKOM igmp 3anpocoB, YTO

StartupQl No3BOJIAET YCTAHOBUTb COCTOAAHME IPYNMbl KaK MOXKHO BbicTpee.

[urana3oH npuHMMaembIx 3Ha4eHui oT 1 oo 255 cekyHa,

Mo ymonyaHuto 3HavyeHue 30 ceKkyHA,.

KonunyectBo igmp 3anpocoB oTnpaBAeHHbIX NPy 3anycke. OTNPaBASOTCA OHU
yepes UHTepBas 3anycka (StartupQl).

StartupQC o
AnanasoH npuHnumaembix 3Ha4yeHun ot 1 o 10 3anpocos.

Mo ymonyaHuto 2 3anpoca.
KonnyecTBo NOBTOPHOW OTNPABKM NAKeTOB, B C/ly4ae UX NOTEPU B CETU.

Robustness [dunana3oH 3HayeHunn ot 1 go 7 pas.

Mo ymonyaHuto 2 pasa.
QTimeout KonnyecTBo cekyHA, KOTOPOe TeKyllee YCTPOMCTBO A0/KHO KAATb Nocae Toro, Kak
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npeabiayLwnin onpalinBatoLmii (querier) MpeKkpaTua onpaLwwnBaTh, MPEXKAe YeM
CTaTb ONPALINBAOLLUM.

[dunana3oH 3HayeHnn oT 1 go 255 cekyHA.
Mo ymonyaHuto 255 cekyHaA.

Bpemsa oTKAMKa Ha igmp 3anpoc. 3HaYeHne AO/IKHO bbITb MEHbLUE, YEM MHTEPBAN
MeXay 3anpocamm.

QRespTime o
P Jnanas3oH 3HayeHun oT 1 oo 25 cekyHA.
Mo ymonyanumio 10 cekyHA.
YactoTa oTnpasKku igmp 3anpocos. Yem 6o/blue 3HaUYEHME, TEM peXke byayT
OTNPaBAATLCA 3aMNpPOChI.
Qinterval o
Anana3oH 3HayeHun oT 1 ao 255 cekyHA,.
Mo ymonyaHuio 125 cekyHA.
NHTepBan, Yepes KOTOPbIM OTNPABAATb OTBET HA igMpP 3anpoc Noc/e NoAyYeHUs
XOCTOM COO6LLEHNSA BbIXOAA OT NOC/eAHEro aKTMBHOMO XOCTa Ha ceTu. Ecam
HMKaKMX COOBLLEHNI HE NOYYEHO B TEYEHME MHTEPBANA, TO rpynna yaansaerca. Bol
LastQRI MOXKEeTe NCMOJIb30BaTb AaHHOE 3HAaYEeHME, YTO HACTPOUTb, KaK bbicTpo byaert
npeKkpaweHna nepegaya no ceTu.
[nana3oH 3HavyeHnn oT 1 oo 25 cekyHA.
Mo ymonyaHuto 1 cekyHaa.
KonnyectBo igmp 3anpocos, OTNPaBAAEMbIX C MUHTEPBANOM OTBETA HA 3anpoc
nocneaHero yneHa (LastQRI), B oTBET Ha COOBLLEHUA BbIXOAA OT NOC/AEAHEr0
M3BECTHOrO aKTUBHOIO XOCTa B CETU.
LastQC
[nana3oH 3HayeHnn oT 1 oo 5 3anpocos.
Mo ymon4yaHuto 2 3anpoca.
NHTepBan BpeMeHU, KOTOPbIN A0/XKEH NPONUTH, NPEXKAE YEM igMpP poyTep PeLuunT,
YTO HET HX OAHOTO YEHa B FPyNnmne Ui UCTOYHUKA He CYLLLeCTBYET B CETU.
MemberTime

[unana3oH 3Ha4YeHnn oT 1 go 255 cekyHA.

Mo ymonyaHutio 255 cekyHa.

3.2.5.2 NMyHKT /IP/IGMP/VLAN

Hactpoiikn IGMP-Tpaduka B pasHbix VLAN-ax.
Cnucok VLAN-0B B 3TOM MEHIO 3aMoJIHAETCA aBTOMATMYeCcKW, Npu obHapyxKeHun 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 maplipyTrM3aTopa, KOTOpbIV OTBEYaeT 33 OTNpaBKy multicast TpaduKa B cermeHT (Querier-a)
/IP/IGMP/VLAN/100 LPOS Advanced ESC+h - Help ‘
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[ >..

| 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 ana otnpaBKu 3anpocos

BktoueHne/oTkaoueHne otnpasku IGMP General Query.
Querier Disabled — BkntoyeH (No ymonyaHuio)

Enabled — BbikntoueH

Elected BbibpaHHbIi IGMP Querier.

ElectedPort MopT, Ha KoTopoMm BblibpaH Querier

ElectedTTL OCTaTOTK BpeMeHMU X13HWU 40 nepesBbibopos Querier'a
QuerierVersion Bepcua BbibpaHHOro Querier'a

3.2.5.3 NMyHKT /IP/current-config

[aHHbIM NYHKT NO3BOAIAET HAacTpouTb IP agpec, macky, W3 no ymoadyanuto, metky VLAN ID u
ee npuopuTeT, a TaKXKe napameTpbl CMUCKA AOBEPEHHbIX Yy3/10B «Ha feTy». HO nocne nepesarpysku
yCTpOMCTBO ByAeT 3arpy»KeHo C napameTpamu U3 nyHkra “3.2.5.6 /IP/stored-config”.

/IP/current-config LPOS Advanced ESC+h - Help
[>..

| NetworkAddr 192.168.0.24

| NetworkMask 255.255.255.0

| DefaultGateway 0.0.0.0

| DefaultVlanID 0

| DefaultVlanPri 0

| PhysicalAddr 54:A5:4B:7C:19:17
| TrustAll Yes

| TrustLocal Yes

| TrustUnkVlan Yes

| DNS1 192.168.0.1

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

Auto Refresh: disabled

NetworkAddr YctaHaBamBaeT IP agpec ycTponicTaa.
NetworkMask YcTaHaBnBaeT Macky noaceTu.

DefaultGateway YctaHaBnauBaeT IP agpec wto3a.
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Metka VLAN ID 802.1p ana ynpaBneHus, 3a4aETcA Kak gecatuyHoe yncao ot 0 go

Rejgusien 4095. 0 - oTcyTCTBME METKMW. 3HauYeHme no ymonyanmio: 0.

but npnoputeta VLAN ID 802.1p Ana ynpasaeHua, NPUOPUTET 3a[43ETCA KaK

DefaultVianPri
pecatnyHoe yncno ot 0 oa 7. 3HavyeHue no ymondaHuto: 0.

PhysicalAddr MAC-agpec ycTpoincTsa.
BKAtoYeHne/OTKAOUYEHNE CIMCKA AOBEPEHHDBIX Y3/10B, KOTOPbIA MOXHO 3a4aThb B
nyHkte ip/hosts.

Yes - nosepAatb Bcem. py 3TOM 3HaYeHMM AOCTYN MMEIOT BCE He 3aBUCMMO OT CMINCKa
TrustAll A0BEPEHHbIX Y3/108B (MO yMONYaHUIO).

No - pa3peluaeT 40CTyn K YCTPOMCTBY TO/IbKO Y3/1aM HaXo4AWMMCSA B CIINCKE
[0BEpPEeHHbIX y310M. TaKKe Npu 3TOM 3HaYeHUM yunTbiBaeTca napametp Trustlocal.

AoctynHo c Bepcum MNO: 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 cnucKa hosts (No ymonyaHuio).
No - noBepeHHbIMM ByayT TONbKO Y3/bl U3 CNUCKa hosts.
AoctynHo c Bepcum NO: LPOS 1.0.9.4SR3.
BknitoueHne/oTkN04EHNE 06paboTku dpeirimoB B Tex VLAN'ax, KoTopble He 3a4aHbl B
Tabauue VLAN.
TrustUnkVian Yes - nosepeHHbiMu ByayT y3nbl M3 HenssectHoro VLAN (no ymonyaHuio).
No - poBepeHHbIMK ByayT TONBKO y3/bl U3 M3BecTHbIX VLAN

AoctynHo c Bepcum NO: LPOS 1.0.9.4SR21.

Mpeanoyntaembli DNS-cepsep
DNS1
ADoctynHo ¢ Bepcun NO: LPOS 1.0.9.4SR36.

3.2.5.4 NMyHKT /IP/hosts

B pgaHHOM nyHKTe Bbl MOXeTe peaakTMpoBaTb CMMCOK J0BEPEHHbIX y3/10B. C 3TUX Y3108
paspelleH AOoCTyn K YCTpoMncTsy. [ia BKAOYEHUA/OTKNOUEHUA HeobXOAMMO HacTpamMsaTb napameTpbl
TrustAll v TrustLocal, KoTopble HaxogaTca B nyHKTax “3.2.5.3 /IP/current-config” wn “3.2.5.6 /IP/stored-
config”.

/IP/hosts LPOS Advanced ESC+h - Help

|>.. Network Mask | 19 0.0.0.0 255.255.255.255
| 1 192.168.0.133 255.255.255.0 | 20 0.0.0.0 255.255.255.255
| 2 0.0.0.0 255.255.255.255 | 21 0.0.0.0 255.255.255.255
| 3 0.0.0.0 255.255.255.255 | 22 0.0.0.0 255.255.255.255
| 4 0.0.0.0 255.255.255.255 | 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 0.0.0.0 255.255.255.255 | 26 0.0.0.0 255.255.255.255
| 8 0.0.0.0 255.255.255.255 | 27 0.0.0.0 255.255.255.255
| 9 0.0.0.0 255.255.255.255 | 28 0.0.0.0 255.255.255.255
| 10 0.0.0.0 255.255.255.255 | 29 0.0.0.0 255.255.255.255
| 11 0.0.0.0 255.255.255.255 | 30 0.0.0.0 255.255.255.255
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| 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>

L0G:03.08.16 17:10:06.869 : [SID=12] Configuration saved by user admin

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

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

| Network 192.168.0.133

| Mask 255.255.255.0

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

LOG:03.08.16 17:27:06.697 : [SID=12] /IP/hosts/1/Mask changed to 255.255.255.0
Network Appec ceTu.
Mask Macky nogceTu.

BHUMAHMUE! MameHeHue criucka adpecos 008epeHHbIX Y3708 Yepe3 telnet-ceccuro moxcem npusecmu K eé
paspsigy 6e3 803MOXHOCMU 80CCMAHOB/AEHUA COEOUHEHUA C 3MO20 Y374, ecau OH UCK/AKYeH U3 4ucaa
008EepPEHHbIX.

3.2.5.5 MyHKT /IP/stat

B AaHHOM MNyHKTE MeHI0 oTobpakaeTca cTaTucTMKa. [na cbpoca CTaTUCTUMKM UCNOAb3yiTe
coyeTaHue Knasuw “ESC+R”.

/IP/stat LPOS Advanced ESC+h - Help
[>.. | arp_req 320
| recv 16348 | arp repl 2079
| drop 1 | arp _req rev 0

| sent 298416 | arp repl rev 0

| vhlerr 0 | arp_upd 0

| lenerr 0 | arp_add 0

| fragerr 0 | arp miss 139
| chkerr 0

| trustfail 0

| protoerr 4673

| send im 296328

| defer 0

| defer send 0

| defer error 0

| defer no pkt 0

| defer no mem 0

| no_route 0

| arp income 2624

| arp_small err 0

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

L0OG:03.08.16 17:27:57.561 : [SID=12] /IP/hosts/1/Mask changed to 255.255.255.2
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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
arp_small_err
arp_req
arp_repl
arp_req_rev
arp_repl_rev
arp_upd
arp_add

arp_miss
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KonunyectBo npuHATbIX IP-naketoB. TDMoP ¢pelimbl He y4nTbIBAOTCA.

KonunyectBo oTbpoLieHHbIX IP-nakeTos.

KonunyectBo otnpasneHHbIX IP-nakeTos.

KonunyectBo owmnbok Bepcum npoTtokona IP (KonmyectBo nakeTos He IPv4).

KosnyectBo owmnbok, cBsizaHHbIX ¢ AAnHOM IP-naKkeTa.

KosmuecTBo NpUHATBLIX pparMeHTUPOBaHHbIX PperMoB (bparmeHTaumsa He

noagepKuBaeTcs).
Konunyectso IP-nakeToB ¢ HEMPaBW/IbHOM KOHTPO/IbHOM CYMMOMN.

Konnyectso He goseputenbHbIix IP-nakeTos.

KonnyectBo NpUHATbLIX MAaKETOB C HENOAAEPKMBAEMbIM TUMOM MPOTOKO/1a BEPXHETO

yposHsA (He TCP, He UDP, ...).

Konnyectso nakeTos, onpas/ieHHbIX CPasy.

KonnyectBo nakeToB, OTNPaBAEHHbIX B ovepeab oxnaaHma MAC-agpeca.

KonnyectBo NnakeToBs, OTNPaBAEHHbIX U3 ovepean oxumgaHua MAC-agpeca.

KonnyectBo nakeTtos, ona Kotopbix MAC-agpec He yAanocb NOAyYmTb.

KonnuecTso nepenosiHeHW ouepean OXNAaHNA OT/IOKEHHOW OTMNPAaBKMU.

HepoctatouHO NamATU ANA XPaHEHUA.
KonnuyecTtBo NakeToB C HEM3BECTHbIM MAPLLPYTOM.
Konnyectso noctynuswmnx ARP-3anpocos.
Konnyectso canwkom maneHbkux ARP.
Konnyectso oTnpassiieHHbIXx ARP-3anpocos.
KonnyectBo nosnyyeHHbIx ARP-OTBETOB.
Konnyectso oTnpasnieHHbIXx RARP-oTBETOB.
Konnyectso nosyyeHHbix RARP-3anpocos.
Konnyectso obHoBneHMM Tabauubl ARP.
Kosnyectso 3anuncein B Tabnnue ARP.

KosimyectBo owmnbok nomncka 3anucu B Tabauue ARP

3.2.5.6 NMyHKT /IP/stored-config
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[aHHbIV NYHKT No3BoAsieT HacTpouTb IP agpec, macky, w3 no ymondaHuwo, meTtky VLAN ID u
ee NpUopUTET, a TaKXKe NapameTpbl CNMUCKa AOBEPEHHbIX Y3/10B, C KOTOPbIMU OHO ByaeT 3arpy»kaTbca. Jna
COXpaHEeHMs UCNONb3yiTe coyeTaHume Knasuw “ESC+S”.

/IP/stored-config LPOS Advanced ESC+h - Help
[ >..

| NetworkAddr 192.168.0.24

| NetworkMask 255.255.255.0

| DefaultGateway 0.0.0.0

| DefaultVlanID 0

| DefaultVlanPri 0

| PhysicalAddr 54:A5:4B:7C:19:17
| TrustAll Yes

| TrustLocal Yes

| TrustUnkVlan Yes

| DNS1 192.168.0.1

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

L0G:03.08.16 17:27:57.561 : [SID=12] /IP/hosts/1/Mask changed to 255.255.255.2

NetworkAddr YcraHaBauBaeT IP agpec ycTpoincTsa.
NetworkMask YcTaHaB/MBaeT Macky NoAceTy.
DefaultGateway YctaHasausaert IP agpec wno3a.

Metka VLAN ID 802.1p ana ynpaBneHus, 3a0a€TcA Kak gecatnyHoe yncao ot 0 go

DefaultVianID
f 4095. 0 - oTcyTCcTBME METKW. 3HadYeHue no ymonyanuio: 0.

but npnoputeta VLAN ID 802.1p Ana ynpasaeHua, NpUOpPUTET 3a43ETCA KaK

DefaultVianPri
aecatnyHoe ymcno ot 0 og 7. 3HayeHue no ymonyanuto: 0.

PhysicalAddr MAC-agpec ycTponcTsa.
BK/toueHne/oTKI0YEeHNE CMIMCKA A0BEPEHHbIX Y3/10B, KOTOPbIA MOXHO 3a4aTb B
nyHkre /IP/hosts.

Yes - nosepAatb BceM. Mpy 3TOM 3HaYEHMM JOCTYN MMEIOT BCE He 3aBUCMMO OT CMINCKa
TrustAll [0BEPEHHbIX Y3/108B (M0 yMONYaHMI0).

No - paspeluaeT 4OCTyn K YCTPOMCTBY TOMbKO Y3/1amM HaxoAALWMMCA B CNINCKE
[AOBEPEHHbIX Y3/10M. TaKKe NPy 3TOM 3HaYeHUN yuuTbiBaeTca napametp Trustlocal.

BDoctynHo c Bepcum NO: LPOS 1.0.9.4SR3.

BKAtoyeHne/oTKAoUYEHNE AOBEPEHHDIX Y3/10B U3 JIOKa/IbHOM CETH.
YuutbiBaetca, koraa napametp TrustAll umeeT 3HaveHne No.

TrustLocal Yes - poBepeHHbIMW BYAYT NOKabHbIE Y3/1bl U U3 ciMcKa hosts (Mo ymonyaHuio).
No - foBepeHHbIMKU ByAyT TONBbKO Y3/bl U3 CIMCKA hosts.

AoctynHo c Bepcun NO: LPOS 1.0.9.4SR3.

BkntoyeHne/oTkntoveHne 06paboTku dppelimos B Tex VLAN'ax KoTopble He 3afaHbl B
TrustUnkVian Tabnuue VLAN.

Yes - poBepeHHbIMK 6yayT y31bl U3 HeusBecTHoro VLAN (no ymonyaHuio).
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No - poBepeHHbIMM ByayT TONBKO y3/bl U3 n3BecTHbIx VLAN

AoctynHo ¢ Bepcum MNO: LPOS 1.0.9.4SR21.

Mpepgnountaembin DNS-cepsep
DNS1
AoctynHo c Bepcun NO: LPOS 1.0.9.4SR36.

3.2.6 NyHKT /VLAN

Ana cospanuna VLAN HaxmuTte codeTaHue Knasuw «ESC+C» u Beeaute VLANID unn amanasoH
VLANID uepes Tupe, nocne HaxkmuTe «Enter». MNocne gobasneHna tabamua otobpaxkaer cnucok VLAN'oB.
Mx napameTpbl onucaHbl B cneaytolem nyHkte “3.2.6.1 /VLAN/VLANID” .

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

| 1 default

| 10 Control

| 32 FOR-E1

| 40-45 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 MyHKT /VLAN/VLANID

[aHHbIV NYHKT NO3BOASAET KOHPUIYpMpPOBaTb BbIOPaHHbIA VLAN.

/VLAN/10 LPOS ESC+h - Help
[>..

| VID 10

| Name ul0

| IPAddr 192.168.0.142
| Netmask 255.255.255.0
| Gateway 192.168.0.1

| Cpu Management

| Priority BKO

| PriOverride Disabled

| Remove Remove

| Dependance 0,1,IP

| Auto System

| DHCPClient Enabled

| DNS1 192.168.0.1

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

Auto Refresh: disabled

VID NaeHTnomkatop VLAN ID.
Name CMmBO/IbHOE onucaHue BblibpaHHoro VLAN.

IPv4 appec ycTpoicTsa.

IPAddr

0.0.0.0 - ucnonb3oBaTh HACTPOMKM MO YMOIYAHMUIO
NetMask Macka noacetu.
Gateway LLntos.
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Pexxnm A0CTyna K ynpaBaeHuio.
NotMember - 6e3 goctyna K ynpas/ieHuIo.

Cpu Member - paboTatoT TO/IbKO Te NPOTOKO/1bl, KOTOPbIE HEe NO3BOIAIOT YNPaBAATb
yctpoiicteom (ICMP, TDMoP).

Management - paboTatoT BCe NPOTOKO/IbI.

MpuoputeT npu TernpoBaHun c¢peimoB metkon VLAN (802.1q) B COOTBETCTBUM CO
ctaHgapTom 802.1p. MNoa npuopuTeT BbigenseTca 3-x 6utosoe none PCP (Priority code
point) B 3aronoske IEEE 802.1q.
BKO - Background (cambiii HU3KWI1 NpuopuTeT).
BE1 - Best Effort.
EE2 - Excellent Effort.
Priority CA3 -Critical Applications.
VI4 - Video, <100ms lantecy and jitter.
VOS5 - Voice, <10ms lantecy and jitter.
IC6 - Internetwork Control.
NC7 - Network Control (camblit BbICOKMIA NPUOPUTET).

Mo ymonuaHuto: BKO (camelii HU3Kuli npuopumem).

MpuHyauTenbHoe o6HOBAEHME NPUOPUTETE, CMOTPUTE CBA3aHHbIE HAaCTPOMKK B “3.2.3.9
/Eth/nopm/QoS”

PriO id ,
MUVErriae  pisabled - sbikntouer (no ymonuanuto).

Enabled - BknioueH.

Remove Ypanutb VLAN.

P IRG Cnm;ox 3aBMCMMOCTel (onpeaenseTtca Bcgmm HacTpoiikamu, Hanpumep, /IP/current-
config/DefaultVlanID, /TDMoP/nopt/config/VLANID).
Pexxnm ncnonbsoaHma VLAN.
Enabled — po6asutb VLAN Ha BCe nopTbl.

Auto

System — po6asuTtb VLAN Ha nopT, ec/iv ectb 3aBUCUMOCTM.

Disabled — He po6aBnaTb VLAN Ha nopTbl aBTOMATUYECKW.

ABTOMaTUYeCcKaA ycTaHoBKa IP-agpeca ¢ nomowbio DHCP
DHCPClient  Disabled - BbikNto4Y€eH (MO yMONYaHMIO).

Enabled - BknioyeH.

DNS1 Mpepnountaembin DNS-cepsep

3.2.7 NyHKT /ATU

B oaHHOM nyHKTe gocTynHa Tabauua ATU - Tabauua, ceasbiBatowas MAC-agpeca v noptbl
MyAbTUNAEKCOPa-KOMMYTaTopa. [na pesakTMpoBaHUSA CNMCKA NOPTOB, UMEHWU U NpuopuTeTa HeobxogMmo
BblbpaTb MAC-agpec M HaxaTtb «Enter». Ons co3gaHMAa HOBOM 3aMMCKU HaXKMUTE COYETaHWEe KAaBuL
«ESC+C» n BBegute MAC-agpec.

/ATU LPOS Advanced ESC+h - Help
[>.. Name Pri Ports
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| 54-A5-4B-7C-19-17 CPU IC6 cpu
| FF-FF-FF-FF-FF-FF bcast BKO 0,1,cpu,CSFP2,CSFP2.1,CSFP3,CSFP3.1

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

3.2.7.1 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 IC6

| Source system

| Remove remove entry

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

LOG:03.08.16 17:31:50.351 : [SID=12] /VLAN/10/Name changed to Control
MAC MAC-agpec.

Name CumsonbHoe onucanne MAC-agpeca.

Cnu1coK NOPTOB, M3 KOTOPbIX MOTYT NMOCbIIATbCA NAKeTbl Ha TeRkywmi MAC-agpec - ana
Ports unicast-Tpadpuka.
Cnuncok NOpPTOB B KOTOPbIE MOTYT MOCbINATLCA NaKeTbl- AnA multicast-tpaduka.

Priority MpuoputeT gna nakeTos € yKazaHHbIM MAC-agpecom.
Source NCTOYHMK, cO34aBLUIMIA 3aMKCh.
Remove Ypanute 3anmcb. Heobxoanmo HaxaTb Knasuwy “Enter” 2 pasa.

3.2.8 MNyHKT /flash

B paHHOM NyHKTE MOXHO mpocmoTpeTb daibl, pacnonoxeHHble Ha flash-namaTtu: log_bkb,
log_bkp, log, system.cfg, config.sys

®ain log - NMpoTokon cobbitnii. Co3gaeTca aBTOMATUYECKM NPU NEPBOM BKIKOYEHUN YCTPOMCTBA.
®ainn log_bkp - Konua kypHana cobbiTui.
®ainn system.cfg - daiin KoHdUrypaLmMm ycTPONCTBa.

®ainn config.sys - paHHbIN Pakin cospaetca Ha dnew-namaTn MyabTUNIEKCOPa-KOMMYTATOPa
npu CMeHe Napoei Mo YMOJYaHUIO, NApPOoIM XPaHATCA B 3allMbpoBaHHOM Buae. Ecam yaanuto
AaHHbIM $ainn, To napoan cbpocATcs Ha 3aBOACKME.

Ona npocmoTtpa cogepnumoro Heobxoaumo BblIOpaTb HYXKHbIA ¢alin M HaxaTb “Enter”. Ons
NPOKPYTKU COAEPIKMMOr0 UCNOb3YITE CTPEKM BBEPX/BHU3. 1A BbIXOAA U3 PeXKMMa MPOCMOTPA HaXKmuUTe
" 1)

ESC”.

/flash LPOS Advanced ESC+h - Help
[>..

| log bkb File

| config.sys File

| log File

| system.cfg File
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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

3.2.9 MyHKT /Envir
[JaHHbIV NYHKT MEHIO COCTOUT U3 ABYX NOAMYHKTOB:

e ADC - npegoctaBnifer MHPOPMaLMIO O TemnepaType YCTPOMCTBA M 3HAYEHMAX
HanpPsAKeHU B KOHTPOJIbHbIX TOYKAX YCTPOMCTBA.

e system - npeaocTaBaAeT CUCTEMHYIO MHPOpMaLMio 06 ycTponcTse.

/Envir LPOS Advanced ESC+h - Help
[>..

| ADC

| system

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

3.2.9.1 NyHKT /Envir/ADC

B faHHOM NyHKTE 0TOOparkatoTca 3HaUYEeHMA 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 AV Normal
| Voltage 1.8 1.82 v Normal
| Voltage 2.5 2.53 v Normal
| Voltage Vacin 244 \Y% Normal
| Voltage Vacin max 248 \% Normal
| Voltage Vacin min 237 \% Normal
| Voltage Vdcin 0 v Down

| Voltage Vin 12.8 \ Normal

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

TemnepaTypa CBUTYA MY/IbTUMIEKCOPA-KOMMYTATOPa, U3MepsieMas B rpagycax

SwitchTemperature
P Llenbcus, KoTopana He AoKHa npesbiwaTtb 110°C.
Temnepartypa mynbTUNIEKCOpa-KOMMYyTaTopa, M3mepsaemas B rpagycax Llenbcua
Temperature patypa my. p " Y pa, p papycax L )
KOTOpaa He A0AXKHA npeBbiwaTtb 75°C.
Voltage 1.2
Hanps»eHune Ha pa3inyHbIX 31eMeHTax NAaTbl, KOTOPbIE AOJXKHbI ObITb PaBHbI
Voltage 1.8 P P PEIE A P
1.2/1.8/2.5 cooTBETCTBEHHO.
Voltage 2.5

Voltage Vacin
Vacin max MepeMeHHOE HaNpsAXKeHWe NUTaHUS YCTPOMUCTBA.

Vacin min
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Vdcin MocToAHHOE HanpPAXKeHWe NUTaHUA YCTPOMCTBA OT BHELLUHErO MCTOYHMKA.
Voltage Vin HanpsaxeHne nMTaHMA YCTPOICTBA (NOCTOAHHOE).

3.2.9.2 NyHKT /Envir/ADC/napametp

/Envir/ADC/Temperature LPOS Advanced ESC+h - Help
[ >..

| ID 0

| Value 45

| Type C

| State Normal

| WarnLow 5.00

| WarnHi 75.00

| ErrLow 0.00

| ErrHi 85.00

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

LOG:03.08.16 17:31:50.351 : [SID=12] /VLAN/10/Name changed to Control
ID NaeHTudmKaTop napametpa.
Value TekyLlee 3HayeHMe napameTpa.
Type EanHMubl 3mepeHna napameTpa.
State TeKyLWMi cTaTyc NapameTpa.

HuxHAanA rpaHnL,a 3Ha4YeHNA NapaMeTpa, NpU KOTOPOM nponcxogaunTt

WarnLow
npeaynpexaeHue.
WarnHi BepxHAA rpaHMUA 3Ha4YeHUsA NapamMeTpa, NPY KOTOPOM NPOUCXOANT
npeaynpexaeHue.
ErrLow HUXHAA rpaHMLUa 3HaYeHMA NapamMeTpa, MPY KOTOPOM MPOUCXOAUT OLIMBKA.
ErrHi BepxHsAA rpaHuLLa 3HaYeHMA NapameTpa, NPy KOTOPOM NPOUCXOANT OLLMBKaA.

3.2.9.3 MyHKT /Envir/system

B faHHOM NyHKTe oTo6pakaeTca cucTemMHasn MHbopmaums 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

| Version 2.4.9 prep [boot 2.1]

| LicenseKey 8C3SIQ2F-025VF4QL-R1502KD4-B3F6T1J5

| UID 37 00 AC 07 33 58 35 34 19 17 07 44

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

Description  OnucaHue conpoLeccopa.
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Serial
Uptime
Version
LicenseKey

uiD

CepuiiHbI HOMEpP YCTPOMCTBA.

Bpems, npowealiee nocie NOCAeAHEr0 BKAOYEHUA YCTPONCTBA.
Bepcua MO conpoueccopa.

JINUEH3MOHHbBIN Ktou.

YHUKaNbHbIA aeHTUUKATOP.

3.2.10 NyHKT /EthGlobal

B AaHHOM NYHKTE BO3MOXHa rnobanbHas HaCTpOl\/‘IKa CBUTYaA.

/EthGlobal LPOS Advanced ESC+h - Help
|>.. | TagPri 10012233
| ATUSize 1024

| AgeTime 330

| ATUUsed 3

| VLANSize 4096

| VLANUsed 9

| VLANTroubles

| BPDUTrap Enabled

| Scheduling Strict

| QinQTag 8100

| MTU 1522

| IPPriOl 00000000

| IPPri23 00000000

| IPPri4h5 11111111

| IPPri67 11111111

| IPPri89 22222222

| IPPriAB 22222222

| IPPriCD 33333333

| IPPriEF 33333333

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

ATUSize
AgeTime
ATUUsed
VLANSize
VLANUsed

VLANTroubles

BPDUTrap

MaKcmMmanbHoe Konndyectso 3anuceit B Tabamue MAC agpecos (ATU).
Bpemsa yctapeBaHua 3anucen B Tabamue MAC agpecos, war 15 cek.
KonnyecTBo 3anucei B Tabanue KoMmyTaLum

MakcmanbHoe Konndectso VLAN'os.

Konnyectso 3anucein B Tabaumue VLAN

OTtobpaxkaeT npobnembl, cBasaHHble ¢ VLAN'amu. Heobxoammo HacTpouTb Tabauuy
VLAN'os.

Bk/toueHne/oTkaoueHne nocbinkn BPDU-trap’os B npoueccop.

Tpebyetca ana pabotbl RSTP, LLDP.

Enabled - BkntoyeHo (Mo yMo14YaHUI0);

Disabled - oTknto4ueHo.
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MTU

IPPri01

IPPri23

IPPri45

IPPri67

IPPri89

IPPriAB

IPPriCD

IPPriEF

TagPri
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Strict - Strict Priority ana Bcex oyepegei (No ymonyaHuio);

Weighted - B3sewweHHbI Round-Robin ana scex ouepenei;

Strict3Weighted210 - Strict Priority ana ouepeau 3, n B3BewweHHbIn Round-Robin

ana oyepepnert 2,1,0 (gocTynHo He Ha Bcex annapaTHbIX BepCUsx);

Strict32Weighted10 - Strict Priority ana ouepeamn 3 n 2, n B3BewweHHbIM Round-Robin

ans ovepenein 1,0 (A0CTYNHO He Ha BCex annapaTHbIX BEPCUAX);

AocTtynHo ¢ Bepcum MO LPOS 1.0.9.4SR10.

QinQ Ter gns noptos B pexxume QinQ 1 onuum QinQ=Global

MaKcumanbHbI pasmep ppenma.

KapTa onpeaeneHun
0..7

KapTta onpegenenuns
8..15

KapTa onpeaeneHnus
16..23

KapTa onpeaeneHus
24..31

KapTta onpeaeneHus
32..39

KapTa onpeaeneHus
40..47

KapTta onpeaeneHus
48..55

KapTa onpeaeneHus
56..63

BHYTPEHHEro

BHYTPEHHEro

BHYTPEHHEro

BHYTPEHHEro

BHYTPEHHErO

BHYTPEHHEro

BHYTPEHHErO

BHYTPEHHEro

npuopwuTeTa

npuoputeTa

npuopwuTeTa

npuopwuteTa

npuopwuteTa

npuopwuteTa

npuoputeTa

npuopwuteTa

n3

n3

n3

n3

ns3

ns3

n3

ns3

nons ToS/DSCP IP ¢peiimos, DSCP =

nona ToS/DSCP IP ¢ppeitmos, DSCP =

nons ToS/DSCP IP ¢ppeitmos, DSCP =

nona ToS/DSCP IP ¢pelimos, DSCP =

nona ToS/DSCP IP ¢pelimos, DSCP =

nona ToS/DSCP IP ¢pelimos, DSCP =

nona ToS/DSCP IP ¢pelimos, DSCP =

nona ToS/DSCP IP ¢pelimos, DSCP =

KapTta onpeneneHua BHyTpeHHero npuoputeta u3 nonda VLAN Priority

3.2.11 NyHKT /AAA

Hactpoiikn AAA (Authentication - ayteHTUdMKauma, Authorization - aBTopusauus, Accounting -
yyeT). B TekyLiel Bepcumn peannsoBaH NpoLecc NnpeaocTasiaeHmsa AOCTyna K YCTPOWUCTBY C MCMONb30BaHUEM
npotokosoe TACACS+, RADIUS M c nomowbto 6asbl JIOKanbHbIX MO/b30BaTesield, 3aBeAeHHbIX Ha

MYNbTUNAEKCOPE-KOMMYTaTOpe. TN HAacTPOMKKM JocTynHbI ¢ Bepcum MO: LPOS 1.0.9.4SR36.

3.2.11.1 NyukT /AAA/Authentification

B 3TOM NyHKTe 3a4at0TCA NapameTpbl ayTeHTUdMKaunm

/AAA/Authentification/login LPOS

Advanced ESC+h - Help
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[ >..
| default

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

Auto Refresh: disabled

a) Nyukr /AAA/Authentification/login/default

3agaHune nocneaoBaTe/ibHOCTU A1 MCTOYHUKOB MPOBEPKM NpeaocTasaeHna AocTyna

/AAA/Authentification/login/default LPOS Advanced ESC+h - Help
[>..

| Seq group radius-1l.domain group 192.168.0.102 local

| Remove Remove

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

LOG:01.12.16 14:20:26.401 : [El daemon] El1 0 changed state to RX: Ok, TX: Ok

Seq MocnenoBaTeIbHOCTb UCTOYHMKOB MPOBEPKM NPeAOoCTaBNEHMA AOCTyNa.
Mo ymonyaHwuto: local
lpumep:
Seq: group radius-1.domain group 192.168.0.102 local

Mpy TakMX HACTPOMKax MPOLECC MPEAOCTaB/EHUA AOCTyrna MepBOHaYasbHO byaeT
npoBepATbcA Ha cepBepe radius-1.domain.

B cnyyae HeZoOCTYMHOCTM 3TOFO CepBepa, Npouecc NpeaocTaBNeHua aoctyna byaet
npoBepATbCcA Ha cepeepe 192.168.0.102.

Ecnv 1 3TOT cepBep HegoCTyNeH, TO NpeaocTaBAeHMe A40CTyna 6yAeT No Nob30BaTENAM
3aBefieHHbIM Ha CaMOM MY/IbTUN/IEKCOpe-KoMmMmyTaTope (6a3a local)

Mocne nepBOro AOCTYNHOrO CepBepa B MOC/AeA0BaTebHOCTM «Seq», AasbHeNLwuni
NPOCMOTP 3TOW NOCAEA0BaTEIbHOCTU NPEKpaLLaeTcA.

AoctynHo ¢ sepcum MO LPOS 1.0.9.4SR36.

Remove Ynanutb 3anUcb 0 N0TNHE

3.2.11.2 NyukT /AAA/Servers/cepsep

HacTpoliku cepBepoB npeaocTaBiAeHUs AocTyna. [aa co3gaHuAa HOBOWM 3amnmucu, HaXXMUTE coveTaHue
Knasuww «ESC+C» 1 BBegMTE HAMMEHOBAHME rPynnbl HACTPOEK cepBepa.

/ARA/Servers LPOS Advanced ESC+h - Help
[>..

| 192.168.0.102

| radius-1.domain

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

1L0G:29.12.16 10:59:48.390 : [SID=5] /AAA/Servers/192.168.0.102/Secret modified
/ARAA/Servers/radius-1.domain LPOS Advanced ESC+h - Help
[>..
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| 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

/ARAA/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>

1L0G: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 npeaocrtassieHnAa AoCTyna, Yepes

Mpumep: radius-1.domain, 192.168.0.40

Twun cepBepa gocryna.
Type TACPlus — cepBep npeaocTaBieHma goctyna no npotokony TACACS+ (RFC 1492);
Radius — cepBep npeaocTaBaeHna goctyna no npotokony RADIUS (RFC 2865).

MopT ans ayTeHTUUKaALUM U aBTOPU3ALNN.

O6bI4HO UCMO/Ib3yeMble MOPTbI:

AuthPort
49 nna TACACS+,
1812 pna RADIUS
MopT ana ydyeta.
O6bI4HO NCMOIb3yeMble NOPTbI:
AcctPort
49 nna TACACS+,
1813 pna RADIUS.
Secret O6Lwmin KoY
Remove Yaanutb 3anmcb 06 UCTOYHMKE NpPeaoCcTaBNeHUs A0CTyna.
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3.3 SNMP AreHt

MynbTUNAEKCOP-KOMMYTATOp OCHaweH areHtom SNMP. Tlo npotokony SNMP  moxKHO
NPOCMATPMBATL TEKYLUME PEXMMbl YCTPOMCTBA, COCTOAHWE MHTEPODENCOB, CTAaTUCTUKY JIOKANbHbIX W
yAaneHHbIX OWMOOK, a TaKKe N3MEHATb 3TU NapamMeTpbl.

MynbTunnekcop-kommyTtaTop Sprinter TX nogaep»xmsaet npotokoasl SNMP v1, v2¢, v3.

BK/AlOYEHME W OTK/AOYEHME AAHHbIX NPOTOKOJIOB MOXKHO NPOM3BECTW, YCTAHOBMB NapameTp
Enabled B 3HauyeHWe Yes B COOTBETCTBYIOLLEM HY)XHOW BEpPCUMM NyHKTe MeHwo “3.2.4.11

/System/snmp/<Bepcus npomokona>".
BkAtoYeHne/oTKAOYEHNE SnMP COOTBETCTBYIOLLLEN BEPCUMN.
Enabled Yes - BkntoueH;

NoO - OTK/IIOYEH.

Nanee Heobxo0AMMO YCTAaHOBMTb MMeEHa snmp community. [aa 3TOro nepengute B MeHI0 B
NyHKT “3.2.4.8 /System/snmp/auth”.

ReadCommunity Hactpoiika umeHn SNMP community ans uyteHus (no ymonyaHuio “public”).

WriteCommunity HacTtpoika umeHn SNMP community ana 3anucu (no ymondaxuio “public”).

3.3.1 Habopbl MHPopmauuu ynpasneHusa (MIB)
B My/nbTMNNEKCOpe-KoOMMYTaTope peann3oBaH Habop nHpopmaumn ynpasaeHumsa (MIB):

EMUX-MIB — cneymanmsnpoBaHHbIM Habop MHPopMaLumM ynpasaeHUa, COAEPKalluuii COCTOAHUE
mHTepdelicoB E1 un ontuyeckoro nHtepdeinca. Paiinbl co cneymdpukaumen EMUX-MIB goctynHbl Ha caliTe

http://www.nsc-com.com.
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4 PeKoOMeHAaLMM No YCTPaHEHUIO HEUCNpaBHoCTen

MynbTUNIEKCOP-KOMMYTATOpP NpeactasndeT coboil CNoXKHOEe MUKPOMPOLLECCOPHOE YCTPOMCTBO,
NO3TOMY YCTPaHEHUE HEeUCNPaBHOCTEN, €C/IM OHW He CBA3aHbl C OYEBUAHBIMU NMPUYMHAMU — OLIMBOYHOWN
KoHUrypaumnen, obpbiBOM Kabena NUTaHUA, MeXaHUYECKUM NOBPEXAEHMEM PAa3bEMA U T. M. — BO3MOXKHO
TONIbKO Ha NpeAnpUATUN-U3TOTOBUTENIE UM B €r0 NPeaCcTaBUTe/IbCTBaX.

Mpu BO3HMKHOBEHMWU BOMPOCOB, CBA3AHHbIX C 3KCMAyaTauuen MysbTUMIEKCOPa-KOMMYTATopa,
obpalaiTech, NOXKaAyNCTa, B CNYKOY TEXHUYECKOM NOAAEPKKN KOMNAaHUU-NPOU3BOAUTENS.

B 3Tom pasgene onucaHbl crnocobbl OOHapyXeHUA W YCTPaHEeHMA HeucnpaBHOCTEM
BO3HMKAIOLLMX NPU IKCNAyaTaLUN MYIbTUMNIEKCOPA-KOMMYTaTopa.

4.1 [AnarHoCTUKa OoWMB6O0UYHbIX COCTOAHUI

[narHocTMKa OWKMBOYHBIX COCTOSHMI MOKeT OblTb NpoM3BEeAEHAa Ha OCHOBE aHa/u3a
CBETOAMOAHbIX MHAMKATOPOB, Ha MepegHei naHenn. B 6onee CAOXKHbIX caydasax Heobxogumo
NOAKAYUTLCA K MYNbTUNIEKCOPY-KOMMYTATOPY M BbIMOJAHUTL KOHCOJIbHbIE KOMAaHAbI AMAarHOCTUKKU. Kpome
3TOro, My/IbTUMNNEKCOP-KOMMYTaTOp 060pyA0BaH KypHanom paboTbl, B KOTOPbIM 3aHOCUTCA MHpOpMaumn
060 Bcex COBbITMAX, MPOUCXOAALLMUX C MY/bTUMNEKCOPOM-KOMMYTaTopom. Karkgasa 3anucb B KypHane
CHab)KeHa MeTKoW BpemeHW. MMosib3oBaTe/lb MOXET MPOCMOTPETb KypHan cobbiTuid, ucnonbsys telnet,
NOKaNbHbIV TepMUHaN unm 6paysep, yepes npotokon HTTP.

4.1.1 CsetoamoaHaa UHAUKAUMA

CBeTognogHble MHAMKATOPbI Ha nepegHeit NaHeAn MybTUNNEKCOPa-KoOMMYTaTopa OTparkaloT
TeKywee coctoaHne uHTepdelicoB E1, Ethernet, a TakKe COCTOAHME MYNbTUMNIEKCOPA-KOMMYyTaTopa B
uenom. B uenom seneHblii MHOMKATOP Ha pasbeme E1 curHanusmpyeT o nepegaye OaHHbIX, a *KenTblit 06
oWmnbo4YHOM cocToaHUK. CocTosaHNe MegHbix Ethernet coeanHeHnit oTobparkaeTca TPagNUNOHHO: 3e/1eHbIN
WMHOMKATOP CUTHaNU3MpyeT O NOAKNIOYEHMM Kabensa u yCTaHOBAEHUM COeOUHEHUSA, @ XKenTblh 0 Nepegaye
AaHHbIX. COCTOAHME OMTUYECKOro coeAMHeHWe OTOobpa)kaeTcs 3eNeHbIMU MHAMKATOPOM NpPW Haiuuymm
CUrHaia Ha BXOAE MPMEMHMKA N KPaCHbIM NPKU ero OTCYTCTBUMN.

4.1.2 KoHcOoNbHble KOMaHAbI

Onsa oTobpaxkeHUs cHeTYMKOB OLUMOOK MO/Ib30BATENbCKUX MHTepdelicoB ycTpolicTs Sprinter TX,
B MY/IbTUINJ/IEKCOPE-KOMMYTATOPE PeasM30BaHa C/ieayroLas KOHCONbHAA KOMaHaa:

stat

MoKa3blBaeT CTaTUCTMKY AAA pas3HbiXx moAaynein ycrpoictea. CTaTucTMKa XxpaHuTtca B8 O3V,
coxpaHsetca 1 pa3 B 15 MUHYT. JlOCTYNHO OT 96 MHTEPBANOB CO CTaTUCTUKOMN. CMHTaKCUC KOMaHAbl, ONUCaH
B NyHKTe "3.1.3 CucmemHble KoMaHObI / stat".

4.1.3 XypHan cobbiTuin

Bce uM3meHeHMA COCTOAHMA MHTepdEeNCcOB 3aHOCATCA B CUCTEMHbIN XKypHan C yKasaHuem
BpeMeHHOMN MeTKM cobbITuA. [1nA NPOCMOTPA KYPHaNa MOXKHO MCNO/Ib30BaTb KOMaHAY:

log

OnAa npaBuAbHOrO OTOBpaXeHMA BPEMEHHbIX METOK B  MyAbTUMNIEKCOPe-KoMMyTaTope
HeobXoAMMO NPaBUAbHO YCTaHOBUTb TEKYLLYIO AATYy U Bpems.
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Ta6m4u,a 4.1 coaepKUT OCHOBHbIE TUNbI OLMBOYHbIX COCTOAHMI U CNOCObbI X YCTPaHEHUA.

Tabnunuya 4.1 - Tunbl OWIMBOYHBIX COCTOSHWUIM U CNOCOBbI X YCTPaHEeHMUA

CoctoAHue

BepoaTHasa npuynHa

PekomeHayemoe aelicTemne

HeT nuTaHma MYyNbTUNNEKCOPA-
KOMMYTATOpa, BCe
cBeToanogHble MHAUKATOPbI
noraweHbl

Kabenb nutaHus HeucnpaseH

MpoBepbTe Kabenb, Usmepus
Hanps»KeHWe Ha pasbeMme.

HeT nuTaHma MynbTUNNEKCOPA-
KOMMYTATOpa, BCe
cBeToanogHble MHAMKATOPbI
noraweHbl

Mutatowee HanpAaxeHwue 3a
npeagenamum 4onyctmmoro
Anana3oHa

BbibepeTe UCTOUYHMK NUTAHUA C
HanpsAKeHWemM NUTaHus B
YKa3aHHOM AManasoHe
(MynbTUNNEKCOP-KOMMYyTaTOP ByaeT
B COCTOAHUWN «OTKAOUYEHO», eCn
HanpsAKeHne X00CTOro Xo4a
WCTOYHMKA NUTAHMA Bbile
MaKCMMaNbHO A0NYyCTUMOTO
3HayeHus)

HeT coegnHeHus ¢
MYNbTUNIEKCOPOM-
KOMMYTAaTOPOM MO NPOTOKONY
telnet nnm ftp

Kabenb Ethernet HencnpaseH

MpoBepbTe Kabesb, NOAKAOYNB
MYAbTUMNNEKCOP-KOMMYTATOP
3aBe0MO UCMPABHbIM
(npoBepeHHbIM) Kabenem.

HeT coegnHeHuna ¢
MYNbTUNIEKCOPOM-
KOMMYTaTOPOM MO MPOTOKONY
telnet unum ftp

HenpasunabHO ycTaHoOBAEH IP
agpec UnM mMmacka B
MyJibTUNAEKCOpE-

KommyTatope

YcTaHOBUTE NPaBU/bHbIN agpec,
MCMNONb3ys NocienoBaTe bHbIA NOPT

HeT coegnHeHus ¢
MYNbTUNIEKCOPOM-
KOMMYTaTOPOM MO MNPOTOKOY
telnet nnum ftp

YnpaBaaoLwmini KOMNbOTeP
Haxo4MuTCA B APYrOM CErmeHTe
CETU U /O3 MO YMOJIYAHUIO
HaCTPOEH HeBEPHO

BbinoaHMTE NogKNtO4YeHME N3
OAHOrO CermeHTa ceTu ¢
MYJbTUNIEKCOPOM-KOMMYTAaTOPOM

HeT coegnHeHuns ¢
MYJIbTUNNEKCOPOM-
KOMMYTaTOPOM NO NPOTOKOY
telnet unu ftp

Afpec ynpasnaooLLero
KOMMblOTEPA HE HAaXOAMTCA
cpeav agpecos A0BEPEHHbIX
Y3108 MY/IbTUMNIEKCOPa-
KoMMmyTaTopa

Job6aBbTe agpec ynpaBaatoLLero
KOMMblOTEPa B CMUCOK AOBEPEHHbIX
Y3/10B, UCMO/Ib3YA
nocaeaoBaTteNbHbIA NopT

HeT coegnHeHuna c

MYNbTUMNNEKCOPOM-

KOMMYTATOPOM Mo
nocneanoBaTte/ibHOMY NOpPTy

HenpaBuabHO ycTaHOB/EH
baud rate,konnuectso
CTONOBbIX 6BUT, YETHOCTD,
KOHTPO/Ib Mepeaayu

MapameTpbl HACTPOIKHK
nocnefoBaTeNbHOro nopTa
KomnbtoTepa — 115000 k6uT/c,

8 6uT, 6e3 YeTHOCTH, 6e3 KOHTPONS
nepeaayu.

O6opynoBaHue E1
NOAK/OYEHHOE K
MY/IbTUNNEKCOPY-KOMMYTaATOPY
HE CUHXPOHU3MPYIOTCA C
MY/IbTUNNEKCOPOM-
KOMMYTaTOPOM, HET Nepeaaymn
E1, cBeTATCA KenTble
CBETOAMOAHbIE UHANKATOPDI

OTcyTcTBUE PpU3MUYECKOro
noAKAoYeHus

MpoBepbTe pa3BoaKy Kabenel un
du13nYeckoe NoakaoueHne

O6opynoBaHue E1
NOAK/IOUYEeHHOoe K
MYJ/IbTUMIEKCOPY-KOMMYTATOPY

HenpasuabHas KoHdUrypauus

MpoBepbTe KOHPUTrypaLMIo
nHTepdelica E1 mynbtunaekcopa-
KOMMYyTaTOpa 1, ECAN HeObXo4MMO,
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HE CUHXPOHU3MPYHOTCA C
MYJIbTUNNEKCOPOM-
KOMMYTaTOPOM, HET Nepeaaymn
E1l, cBeTATCA Kentble
CBETOAMOAHbIE NHANKATOPbI

Apyrue napameTpbl
MYJIbTUNAEKCOPA-KOMMYTATOpPA
MpoBepbTe Ppusmyeckoe
nogkntoyeHme E1, ncnonbsya
TecToBble Wwaendbl

Mpockanb3biBaHUA U BUTOBbIE
owmnbKu B E1 noToke

B cetn Ethernet Tepsetca
MHOTO NAaKeToB, HaNnpumep
Ethernet uHTepdeiic BkatoYeH
B pexkum HalfDuplex, ato
MOXKET BbI3blBaTb NOTEPHO
MaKeToB U3-3a CTO/IKHOBEHMA
M OTKaTOB

MposepbTe E1 coeamnHeHume,
Ncnonb3ya Wnendol
MpoBepbTe yCTaHOBKY NapamMeTpos
OxRuTTep-bydepa n BpemeHun
3KCTPanoAAUMM B COOTBETCTBUM C
OOKyMeHTauunemn
MpoBepbTe KOHPUrypaumto Ethernet
uHTepdelica, B YacTtHocTh, Duplex
peXnm
MpoBepbTe ceTb Nepesayn Ha
noTepto NakeTos

OX0 B r0/10COBOM TPaKTe

bonblasa 3agepKKa npu
nepegave NakeTos, Uau
Ype3MepHO yBeINYEHHbIN

OXUTTEP-OYydep

MonpobyiiTe yMeHbLUTb pasmep
OxutTep bydepa (a0 8mc)
MonpobyiiTe yMeHbLUUTb 3a4EPKKN
cetun.

4.3 [unarHocTUyecKue TecTbl

OnAa BbIABNEHUA W YCTPAHEHUS HEUCNpaBHOCTEM YacTo 6ObiBaeT HeobxoAMMO NpPOBECTU

AnarHoctn4yecKkme TecTbl.

4.3.1 NpoBepKa AOCTYNAa K My/IbTUMNJIEKCOPY-KOMMYTATOPY

[Ona npoBepKn CBA3HOCTU CeTU McnosblyeTcs KomaHga Windows ping ¢ yKkasaHuem IP-agpeca

Y43a/IeHHOro YCTPOMCTBa.

Mpumep 1. MNpoBepKa CBA3ZHOCTU CeTU C NOMOLLbIO NocblnKK ICMP-nakeToB Ha MyAbTUNAEKCOP-

KommyTaTtop c IP-agpecom 192.168.111.21.

C:\>ping 192.168.111.21

Pinging 192.168.111.21 with 32 bytes of data:

Reply from 192.168.111.21: bytes=32 time<lms TTL=64
Reply from 192.168.111.21: bytes=32 time<lms TTL=64
Reply from 192.168.111.21: bytes=32 time<lms TTL=64
Reply from 192.168.111.21: bytes=32 time<lms TTL=64
Ping statistics for 192.168.111.21:

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:

Minimum = Oms, Maximum = Oms, Average = 0ms

MapameTp Loss, paBHblit 0%, yKa3blBaeT Ha NOJIHYIO CBA3HOCTb MeXay ycTpoictBamu. OTandHoe
OT Hy/NA 3HAuyeHWe TOBOPUT O BO3MOMKHbIX Henosiaakax (3/1eKTPOMArHMTHble HaBOAKM Ha Kabenb,

HenpaBWAbHAsA HAaCTPOWKa M T. Nn.).

Bpemsa nepepaun AaHHbIX OT MY/bTUMNEKCOPa-KOMMYyTaTopa A0 toboro Apyroro ycTponcTea
MOKHO OMpesennTb Mpu MOMOLLM KOMaHAbl My/bTUMNIEKCOopa-KoMmyTaTopa ping. CoobleHune «Echo
request time out» roBOPWUT 06 OTCYTCTBUM CBSIBHOCTM MEXKAY MY/bTUMNNEKCOPOM-KOMMYTAaTOPOM U

YAaNEHHbIM YCTPOWCTBOM.
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Mpumep 2. OnpeaeneHune 3agepKn Npu nepesade JaHHbIX MeXAY SIOKANAbHbIM U YAANEHHbIMU
MY/IbTUNNEKCOPAMU-KOMMYTAaTOpamu. IP-agpec  ypaneHHOro  My/ibTUMN/AEKCOPaA-KOMMYyTaTopa paBeH
192.168.0.22.

LPOS > ping 192.168.0.22
Echo reply 0.231ms

Mpumep 3. MNpoBepKa CBAZHOCTU CETM C NOMOLLBIO NOCbINKK ICMP-nakeToB HA MyAbTUNAEKCOP-
KommyTaTtop c IP-agpecom 192.168.0.225 B VLAN-e c Homepom 32.

LPOS > ping 192.168.0.225 -v 32 -t 3
Echo reply 0.281ms
Echo reply 0.248ms
Echo reply 0.236ms
Ping statistics:

Packets: Sent 3, Received 3, Lost 0 (0% loss)
Approximate round trip times:

Minimum 0.236éms, Maximum 0.281ms, Average 0.255ms

4.3.2 TMposepKa coctosHuAa uHtepdeiica Ethernet

OnAa  npoBepkM CcOCTOAHUA UHTepdeica MyAbTUNAEKCOPOB-KOMMYTAaTOpPoB Sprinter TX
MCNOAb3yeTcs NYHKT MeHto “3.2.3 /Eth”.

Mo Karkaomy mHTepdeiicy BbIBOAMTCA MHPOPMALMA 06 YCTaHOBAEHUU COEAMHEHUA, peKUme
AynneKca U CKopocTu paboTbl.

4.3.3 TMposepKa cocTtosiHuA uHtepdeiica E1

OnAa npoBepkM CcOCTOAHMA UMHTepdeica MyAbTUNIEKCOPOB-KOMMYTAaTOpoB Sprinter TX
MCMNONb3YyeTca NYHKT MeHto “3.2.1 /E1”.

OTtobparkaetcs MHPOPMAUMA O COCTOSHWUM BUPTYaAsSIbHOTO COEAMHEHUSA WHTePdeNcoB U ero
KOHOUrypauum.

4.3.4 TposepKa cocTtoaHnA uHTepdeiica TDMoP

OnAa npoBepkM CcOCTOAHUA UHTepdeirca MyAbTUNAEKCOPOB-KOMMYTaToOpoB Sprinter TX
MCMNOb3YyeTCcA NYHKT MeHto “3.2.2 /TDMoP” .

OTobparkaeTcs MHPOPMAUMA O COCTOSHUM BUPTYasIbHOTO COeAMHEHUs WHTepdelicoB U ero
KOHOUrypauum.

4.3.5 YcTaHOBKa gMarHocTuyeckux wnendos

TecToBbIN pexnm No3BoIAET NPOBEPUTb Kak anmnapaTHY YacTb JIOKaNbHOrO My/bTUNIEKCcopa-
KOMMYyTaTOpa, Tak M pPasinyHble CerMmeHTbl ceTu, 06pa3oBaHHOW NIMHUAMMK Mepedayn AaHHbIX, a TaKxke
NIOKaNbHbIM U yAaneHHbiIM o0b6opyaoBaHMem. WM3oaMpoBaTb OTAENbHblIE Y4YAaCTKM TpPaKTa MOMKHO
BK/IlOYEHMEM TecToBbIX wWelidoB B MHTepdeichbl E1l. MynbTUNNEKCOP-KOMMYTATOP AaeT BO3MOMKHOCTb
BK/1I0YATb B KaxAablii U3 nHTepdeicos E1 gBa BUAA ANArHOCTUYECKUX WNENPOB — NOKANbHbIM W yaaNEHHbIN.

B pexume noKanbHoro wnerida MynbTUNIEKCOP-KOMMYTATOP COEAMHAET BbIXOZ MPUEMHMKA
nHTepdeiica E1 ¢ Bxogom ero nepepatyvka. CurHan, noctynatmowmii Ha uHTepdeiic E1, nepepaetca K
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yOANEHHOMY MY/IbTUMNEKCOPY-KOMMYTATOPY, @ CUIHajl, MPUHATBIM OT yAaNeHHOro My/bTUMAEKCcopa-
KOMMYTATOPa W OTHOCALLMICA K AaHHOMY MHTepdeiicy E1, urHopupyeTcs.

N5 BKAOYEHMA NOKanbHOro Wiekda Ha NopTy Heob6xoaMMO BO BKNaZKe meHio “3.2.2.1
/TDMoP/nopm/config” napameTp Loop nepesecTu B 3HayeHue Yes.

LLnto3
Mopt G.703/E1 MopT Ethernet
— g NPUEMHUK % - g nepegaTyuK g —
» : l MynbTunnekcop < :
-4— § nepegaTtJuk E é NPUEMHUK é <

PucyHoK 4.1 - Cxema NpoXoXAeHUA CUrHaNa B PEXKMME NI0KAIbHOTO Wwaelkda

[na BKAOYEHUS yaaeHHOro Wwielkda Ha NopTy HeobXxoAMMO BO BKAagKe meHto “3.2.1.1
/E1/nopm/config” napameTtp Loop nepeBectun B 3Ha4eHue Yes.

LLUno3

MopT G.703/E1 MopT Ethernet

MPUEMHUK nepenaTtyunk

Toxiag
BX0[,

Toxiag

MynbTunnekcop

L
BXOA

BblX0O

Toxa

nepenat4vyuk NPUEMHUK

oxa
BbIXOO

PucyHOK 4.2 - Cxema NPOXOXKAEHUA CUTHaNA B PeXUMe yaaneHHoro wneida

4.4 MOHUTOPUHT KayecTBa COeAMHEHUA U CTaTUCTUKA OLLUMBOK

Ona oTobparkeHua CTAaTUCTUKM WHTepdeica E1 u TDMoP mynbTMnnekcopa-KommyTaTopa
Sprinter TX ucnonb3yoTca NyHKTbl meHto “3.2.1.2 /E1/nopm/statistics”, “3.2.2.2 /TDMoP/nopm/state”,
“3.2.2.3 /TDMoP/niopm/statistics” .

4.4.1 C6pocC CTaTUCTUKMU

Onsa cbpoca cyeTunmKoB OWMOOK HA MyNbTUNEKCOPax-KOMMyTaTopax Sprinter TX Heobxogumo
HaxaTb coyeTaHWe Knasuw “ESC+R”, npeABapuTeNbHO Neperiasa B HYMKHbIA MYHKT MEHI0, CYETYMKM
KOTOPOro HeobxoAMmo 06HYAUTb.

4.5 Yacro 3apgaBaemble BONpPOCHI

1. Kak mynbTunneKkcop-kommyTtaTtop obpabatbiBaeT owinMboyHble coctoaHua E1?

MY/IbTUNNEKCOP-KOMMYTaTOp 06pabaTbiBaeT owmMbouYHble cocTosHua E1 1 Ethernet cneayowmm
cnocobom:

OwmnbkM E1:

Pexknm 6e3 BblaeneHus GpelimoBon CTPYKTYpPbl:
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B cnyuae coctoaHusa LOS (Moteps CurHana) Ha MECTHOM CTOPOHE MY/IbTUM/IEKCOP-KOMMYTATOp
6yAeT NocbINaTh HA YAANEHHbIA MyAbTUNAEKCOP-KOMMYTaTOp NakeTbl IDLE npumepHo ABa pas3a B CEKyHAY,
a YAaNEHHbIN MyAbTUNAEKCOP-KOMMYTaTop ByaeT reHepmMpoBaTb curHan AlS.

Bce apyrne cocToAHWMA, nocnaHHble ycTpoiicteom E1 (BKAouas MHPoOpMaULMIO OTHOCUMTEIbHO
timeslot 0), 6yayT npo3payHO nepefaHbl  MyAbTUMNEKCOPOM-KOMMYTAaTOPOM Ha  YAANEHHbIN
MYbTUNNEKCOP-KOMMYTATOP, @ TOT B CBOIO 0Yepeab Nepeaact ux B IMHUIO.

PexKnm c BblaeneHMem 1 KoHTponem ¢ppeinmoBOi CTPYKTYpbI:

B cnyuyae LOF/AIS, obHapyKeHHOro Ha MeCTHOW CTOPOHE, MyAbTUM/IEKCOP-KOMMYyTaTop byaet
CUIHA/IM3NPOBATb O COOTBETCTBYIOLLEM COCTOAHUMU, OAHOBPEMEHHO C STUM MPO3PAYHO nepenasad NOTOK
OAHHbIX HA YAANeHHbIN MyNbTUNAEKCOP-KOMMYTATOP, @ TOT B CBOK O4vYepesb Mepesact ero B JIMHUIO,
CUTHAIN3UPYA O HAIMYUM OLIMOOYHOIO COCTOAHMA.

Ownbku Ethernet:

B cnyyae oTKasa ceTu nepegayn AaHHbIX (OTCYTCTBME NMpuMema nakeToB, Hecywmx E1 noTok) B
TeyeHMM BpemeHM MaxTimeout B nuMHMIO ByaeT nepenasBaTbCA 3KCTPAMNOAMPOBAHHbLIM MOTOK E1, a no
ucTeyeHun aToro spemeHn — AlS.

2. Kak A mory rapaHTMpoBaTb npuoputeT Tpadumka E1 Hag, apyrumu gaHHbimu Ethernet/IP?

MynbTUNNEKCOP-KOMMYTaToOp peannsyeT TPU BO3MOMKHOCTM YKa3aTb MPUOPUTET MaKeTos,
Hecywmx TpaduK E1:

VLAN ID (YpoBeHb 2)

DSCP (YpoBeHb 3)

UDP nopt aapecata (YpoBeHb 4).

Karkgana BO3MOXKHOCTb QOS OCHOBaHa Ha pa3nydHbIX yposHAX OSI n morKeT HacTpanBaTbCa 4NA
Kaxgoro notoka E1 uHausuayanbHo. O6patuTe BHUMAHME, UYTO MYbTUMJIEKCOP-KOMMYTATOP TOJ/IbKO
nomeyaetr TDMoP TpaduK COOTBETCTBYIOWMMM METKAMMU, Ha OCHOBE KOTOPbIX BCE Apyrue y3/ibl Cetu
(KomMmyTaTOpbI, MapLLPYTMU3ATOPBI...) AO/IXKHbI 0becneynBaTb emy NpUoOpUTET Npu Nepegaye. Pewas, Kakown
M3 MEXaHM3MOB MCMOJIb30BaTb, MOXKaNyncTa, ybeamutecb, 4TO BbIOPaHHLIM BapuMaHT NOAAEPKMBAETCA
MMeLWMMcA ceTeBbiIM 06OpPYyAOBaHMEM M UYTO OHO MPABUALHO CKOHOUIYpUpOBaHO Aaa obecneyeHus
npuopuTU3aumu.

VLAN ID

MynbTUNIEKCOP-KOMMYTAaTOp COBMECTMM €O  cTaHgaptom |EEE  802.1p&Q. 310 pgaet
BO3MOXHOCTb Nosb3oBaTesnto yctaHoBuTb VLAN ID 1 npuoputeT VLAN. 310 gobasndaeT yeTbipe 6aiita MAC
ypoBHIo (YpoBeHb 2) Ethernet ¢pelrima. 9Tn 6aitTbl cogepkat uHbopmaumio o VLAN ID, u npuoputete
VLAN, KoTopbiii MOKeT bbiTb 0T 0-7. BCTpoeHHbI KoMMyTaTop My/bTUMNJIEKCOPaA-KOMMYyTaTopa Tpebyer,
4yTobObI NPUOPUTET ObIN PaBeH 6-TM UAKM 7-mu ans obecneyeHnsa abCONOTHOTO MPUOPUTETA, ECAN Ke
NCMNOJIb3YOTCA BO3MOMKHOCTM NPUOPUTM3IALUN LOMOJHUTENBHOTO 0060PYAO0BAHMA, MOMKHO MCMNOJ/Ib30BaTb
ntoboe uncno. B aTom cnyvae mMynbTUNAEKCOP-KOMMYTATOP /MW b NOMeYaeT nakeTbl E1, a AONONHUTENbHbIE
KOMMYTaTOPbl OTBETCTBEHHbI 33 TO, YTOObI AaTb NpUopuUTeT cornacHo nHoopmaumm VLAN. Ybeautech, 4to
TpaduK E1 umeeT camblii BbICOKMIA NPUOPUTET B MeCTHOM ceTn Ethernet.

DSCP

DSCP (Differenciated Service Code Point) — wecTb cTapwux 6uT nons DS, pacnosioXKeHHbIX B
3aronoske IP (YpoBeHb 3), ncnonbsytorca gns Bbibopa BapuaHTa nosTanHoro nosegeHus. MNogpobHocTu
onucaHbl B RFC791, RFC1349, RFC2474. MynbTUNAEKCOP-KOMMYTATOp NO3BOAAET YCTAHOBUTL caeaytouimne
3HayeHusa DSCP B 3aronoske naketa IP: 0-63, af[1..4][1..3], cs[1..7], default, ef.

MopT Ha3HayeHna UDP

Ona nepepaun TDMoP TpadumKka MynbTUNAEKCOP-KOMMYyTaTop Wchosb3yeT npotokon UDP
(YpoBeHb 4) u 3HauyeHWe nopTa HasHayeHus B 3aronoBke UDP npu 3TOoM Bcerga ycTaHaB/AMBAEeTCA B
aecATMyHoe 3HadveHue 41000. Y3nbl cetm moryT 6ObiTb CKOHPUIypupoBaHbl aas obecneyeHus
NpUOPUTU3aLMM COrTACHO STOMY NONIO.

Y3bl CETU MOTYT UCNONb30BaTb, YTOObI onpeaennTb NnpuopuTeT Tpaduky TDMoP cornacHo nonto
nopta HasHayeHua UDP.
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3. BblaeneHne A0CTaTOYMHOI NPOMYCKHOW CNOCOGHOCTU rapaHTUPYIOT Hagnexawme GpyHKLUOHANbHbIE
BO3MOKHOCTU My/IbTUMNJ/IEKCOPA-KOMMYyTaTopa?

OpgHoM TONbKO MPOMYCKHOM CNocobHOCTM HenoCTaTOYHO, YTOObl rapaHTUPOBaTb YCTOMUUBYIO
nepegady E1, B ceTsx, 3arpyeHHbIX AOMOJIHUTENbHbIM TpaduKom (Hanpumep, Tpaduk WHTpaHeT uam
NHTEpPHET), MOKET BO3HUKHYTb pPsa ApYyrux npobaem:

dnykTyaumus BpemeHu 3agepKu. Hecywme E1 Tpaduk nakeTbl MOryT ObiTb 3adeprkaHbl Ha
pa3Hoe Bpema (xoTa Becb TpadMK B KOHEYHOM cyeTe NPOoMAeT M3-3a Toro ¢akTa, YTO ecTb AO0CTaTOYHas
NPOMYCKHan CNocobHOCTb). ITO MOKET NPOUCXOANUTb U3-3a NEePErpy*KEHHbIX CETEN, MEXaHU3MOB o4yepenen,
N T.4. MynbTUNNEKCOP-KOMMYTATOP MOMKET KOMMEHCUPOBATb HEKOTOPYIO GAIYKTyaLmto (40 2-yX CEKYHA), HO
60blwan GAyKTyauma BbI30BET Npobiembl.

HenpaBuabHbIl NOPAAOK - NAaKEeTbl MOTYT MPUIATU B APYTOM NOpALKe OTHOCUTENbHO TOTO KaK OHU
6blnM oTNpaBaeHbl. MyabTUNIEKCOP-KOMMYTATOP BOCCTaHAB/MBAET NOPAAOK C/eA0BaHMA NAKeTOB, HO Npw
MasioM pasmepe AXKUTTep-bydpepa MoXKeT NPon3oinTr notepsa nHPopmauunm.

Motepa MakeTa - MakeTbl MOMM 6biTb MPOUTHOPUPOBAHbI Ha HEKOTOPbIX Yy3/1aX B CETU
(mapwpyTnsatopax/KoMMyTaTOpPOB) M3-3a HEAOCTAaTOYHOM CKOpoCTM 06paboTKM, 3aHATOCTM ouepeam
nepegayv unm npuema, nepenosHeHuns 6ysdepos, u T.4. O6bIYHO 3TK NPobaeMbl peLatoTca, BblaeeHMeM
BbICOKOI0 npuoputeTa TpaduKy E1 no oTHOLWEHMIO K Apyromy TpaduKy.

B cutyaumu, Korga y3nbl cetm He obecneumBaloT npuoputusaumio ana E1 tpaduka, pabota
MYNbTUNNEKCOPA-KOMMYTATOPa YXYALIAETCA, XOTA A0CTaTOYHaA NPONYCKHas cnocobHoCTM 1 obecneyeHa.

Mpn BO3HWKHOBEHWM nNpobnem o0b6paTUTECH B TEXHUYECKYID MOAAEPXKKY [A1a MNONydyeHus
KOHCY/IbTaLMKM 0 CNocobax NPOBEPKU MYIbTUMIEKCOP-KOMMYTaTopa M paboTbl ceTn

4. Kakosbl TpeboBaHMA K NaKeTHOM ceTH, MPU KOTOPbIX BO3MOXKHa nepeaaya notoka G.703/E1?

1. 3ppekmeoi spemeHU 3a0epIKU.

B TeKywielt Bepcumn HeT axonogasuTenda. Moatomy, ecinm aboOHEHTbl MCNO/b3YIOT aHANOroBble
TEPMWHANbI, TpaH3uTHoe Bpems 6onee 10 mc 6OypeT nNpuMBOAMTL K MNOABNEHUIO XapaKTepPHOro
«MeTannmyeckoro» tembpa ronoca, a 6onee 20-30 Mc — NOJIHOLEHHOTO 3X0. 3aMETHOCTb 3aBMCUT OT TUNaA
TEPMUHAJIbHbIX YCTPOWMCTB M aKYCTUYECKOTO OKPYKEHUS.

2. [lomepu nakemos.

CnoHTaHHbIe MOTepU NAKeTOB YCTPOWMCTBO MOMET MCNpaBaATb NOCPenCTBOM MPONpPUETapHOro
HafeKHOro MpPoToKosia. OAHAKO HA 3TO HY)XHO BPEMS, U eCAn M3-3a 3aMETHON TPaH3UTHOWN 3a4eprKKu
NMOBTOPHbLIN NaKeT NPUAET NO34HO, OH He ByAeT NCNO/Ib30BaATbLCA.

3. Bapuayus spemeHu 3a0epHcKul.

Bapmvaumm BpemeHW nepedayun  NaketToB  KomneHcupylTca  xuTtep-bydepom  Ha
NPUHMMAIOLLEM  MY/bTUMNNEKCOPE-KOMMYTaTope, pasmep [AKuttep-bydepa ponkeH 6biTb 6Honblue
MaKCMMaNbHO A0MNYCTUMOrO OTK/NIOHEHWA BPEMEHWU Mepedayn oT cpedHero BpeMeHW nepegayu naketa
natoc 1 mc.

5. Kakas MmHMManbHasa nponyckHaa cnocobHocTb Tpebyerca anA nepepaun 1-ro cTpyKTypupoBaHHOro
W HECTPYKTYPUPOBAHHOro NoToKa G.703 uepes IP-ceTb 1 Yepe3 Ethernet-cetb? OT 4yero aTo 3aBUCUT?

Y 060Mx NMOTOKOB HOMMWHa/bHasa 6uToBana ckopocTb 2048 k6ut/c. O6o3Haumm E1 = 2 048 000
6uT/c.

Ecnn, Hanpumep, ucnonb3yeTca nepegada naketamu no N 6alT nonesHol Harpysku, To Ha
KarKabl NAKeT HY)KeH elle 3aronoBoK, XX 6ant ana naketa 802.3 u YY 6aint gns naketa UDP. Mostomy
ncrnonb3yeman nonoca 6onbluie.

[NMHbI COCTaBHbIX YacTell 3aro0BKOB NaKeToB cneaytowme (B 6aiTax):

MAC
VLAN

14 (DA = 6, SA = 6, EtherType = 2)
4
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3aronoBok ans naketa 802.3 (MAC + VLAN + TDMoP), XX = 32 6alita = 256 but

3aronoBok ana naketa c IP/UDP, YY = 60 6aiT = 480 6ut

Konnuectso Ethernet naketoB B cekyHAay Ana nepeaauym notoka E1, Cnt = 2 048 000/N

E1
N
XX
Yy
Cnt

2048000
2048
256

480
1000

(6uToBass CkKopoCcTk noroka EI,
(DojsiesHass Harpyska,

(OoymHa 3arojsioBka 6e3 IP/UDP, 6ur)

6uT)

6ur/c)

(mymHa 3arojsioBka ¢ IP/UDP, 6ur)

(KommuecTBO Ethernet maxkeToB B CEKYHIY)

Monoca nponyckaHua ana naketos 802.3 (6e3 3azon0ekoe IP/UDP) B 6utax
Cnt * XX+ Cnt * N =1000 * 256 + 1000 * 2048 = 2 304 000 6uT/c unn 2304 k6um/c

Monoca nponyckaHua Ana NakeTos ¢ 3a2oa0exkamu IP/UDP B 6utax =
Cnt * YY + Cnt * N = 1000 * 480 + 1000 * 2048 = 2 528 000 6ut/c unn 2528 k6um/c

CsoaHble Tabanubl NONOCHI NPONYCKaHMA AN 0AHOro notoka E1 B KBUT/c Ana pasHbIX CydYaes, NpuUBeaeHbI

B Tabaunua 4.2 n Tabanua 4.3.

Tabnunua 4.2 - Nonoca nponyckaHua ana notoka E1 ¢ 3aronoskamu IP/UDP, maxPayload = 1458 6ait

K6MT/C TimeSlot | 32 | 16 | 8 | 4 | 2 | 1 | fps
FrameSize (0,5 mc)
1 3008 | 1984 | 1472 | 1216 | 1088 | 1024 | 2000
2 2528 | 1504 | 992 | 736 | 608 | 544 | 1000
5 2240 | 1216 | 704 | 448 | 320 | 256 | 400
10 2144 | 1120 | 608 | 352 | 224 | 160 | 200
20 - 1072 | 560 | 304 | 176 | 112 | 100
63 - | - | - |21 ] 143 ] 79 |31,75

6e3 IP/UDP, maxPayload = 1486 6aiT

Tabaunua 4.3 - Monoca nponyckaHua ana notoka E1 6e3 3aronoskos IP/UDP, maxPayload = 1486 6aiit

K6MT/C Timeslot | 32 | 16 | 8 | 4 | 2 | 1 | fps
FrameSize (0,5 mc)
1 2560 | 1536 | 1024 | 768 | 640 | 576 | 2000
2 2304 | 1280 | 768 | 512 | 384 | 320 | 1000
5 2150 | 1126 | 614 | 358 | 230 | 166 400
10 2099 | 1075 | 563 | 307 | 179 | 115 200
20 - 1050 | 538 | 282 | 154 90 100
63 - - - 264 | 136 72 | 31,75

6. KakoBa 3agep»Ka BHOCMMasA YCTPOMCTBOM M OT Yero OHa 3aBUCUT?

3ap,ep>+<Ka Ha NakeTn3auyuno BO BXOAHOM yCTpOVICTBe. npOMCXOLI,MT Ha BpeMA 3aNnoJIHEHNA NaKeTa

AaHHbimK oT E1 - FrameSize.
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3ageprKKa B OxuTTep bydepe B BbIXOAHOM YyCTpoMcTBe. B cpegHem paBHa pasmepy 6ydepa,
KOTOPbIN YCTaHaB/MBAET No/Ib30BaTE/Ib UCXOAA M3 NAapameTpoB ceTu - JBSize.

7. Kakue Tunbl curHanusaumm nepepgatotca wno3om? CAS, CCS? Jliobble? EcTb nM Kakue-nmbo
orpaHuyeHuna? PRI ISDN, SS7, proprietary out of band?

Jobble. B Tekywel Bepcun KaHan abcontoTHO NpPo3payeH.

8. Kakum o6bpaszom npoucxogut nepegada cCUHXpoHU3aumumn? KTo moxeTt/nonKeH ABAATLCA UCTOYHUKOM
CUHXPOHU3aLUK B ceTU? MOXKeT /U W03 ABNATLCA UCTOUHUKOM CUHXPOCUrHaNa?

B TeKyllei BepcMM Ha KaxKOoOM BbIXOAHOM nopTy E1l CMHXpOHM3auuMs BOCCTaHaBAMBAETCA
NPOrpaMMHO, NCXO4A M3 XapaKTEPUCTMK NOTOKa NPUHATOrO Yepes ethernet naum ot gpyroro nopta E1.

9. [MNopaepxuBaeTtca nm cTpyKrypa FAS, CRC4?

Crpyktypa FAS/NFAS moskeT aHa/n3MpoBaTbCA, €c/iM B yCTaHOBKax notoka E1, mapamertp
"Unframed" yctaHoBneH B "No". B 3Tom c/iydae, OTCYTCTBME TaKOM CTPYKTypbl OyAeT BOCMPUHATO KaK
owunbka. Crtpyktypa CRC4 MOXKeT aHa/M3MpoBaTbCA, €CAM B YCTaHOBKax MoToka E1, BbicTaBuTb
COOTBETCTBYIOLLME onuum B napametpe "CRC4".

10. KakoBa maKkcumanbHas ganHa Kagpa, obpabatbiBaemas BCTPOEHHbIM KOMMYTaTOPOM?

MoxeT bbITb HacTpoeHa Ha 1518 untagged / 1522 tagged, 1632, 2048, 10240. 3HayeHue no
ymondaHuio 1518/1522. 3aBMcKT OT annapaTHOM BepCUM YCTPOMCTBA.

11. Kakum o6pasom pasgenserca wmupuHa WAN-KaHana mexay notokamu E1 n octanbHbiM Tpapukom?
[AnHaMmunyecku, CTaTU4ecKu, oT Yero 3aBUcUT?

B KommyTaTope ecTb 4eTbipe YypoBHA ouyepegeit. MakeTbl, Hecywme E1, MmeloT npuopwurer,
3afaHHbIi  napameTtpamu "VLANPri", "DSCP" B nyHKkte "3.2.2.1 [lynkm /TDMoP/nopm/config". Mo
YMOMYaHMIO, AMCUMNANHA NAaHUMPOBaHWA — strict priority, To ecTb ecan ecTb XoTA 6bl OAMH NaKeT C
JaHHbiMM E1, OoH 6yaeT HanmpaB/ieH B BbIXOLHOM MOPT pPaHblue BCEX OCTaJibHbIX NaKeToB.  Takas
AVUCLMMNAMHA TapaHTUpyeT, YTO eC/IM TOJIOCOBble AaHHble B MPUHLMNE MOTyT ObiTb AOCTaB/IEHbl Yepes
arperatHble MHTepdencol, OHM ByayT [OCTaB/EHbI B 1H0ObIX YCA0BUAX.

OvcumnanHy nnaHMpoBaHUA Bbixoga GPenMoB MOXKHO M3MEHUTb napameTpom "Scheduling" B
nyHkte "3.2.10 lyHkm /EthGlobal". Mo»Ho opraHv3oBaTb naaHMpoBaHWe odepedei Tvna round robin c
Pa3/IMYHLIMK  OTHOLIEHMAMM, ObecneynMTb 4YacTM MAM BCeM MaKkeTaM Mo/sb3oBaTesnbckoro Ethernet
NPUOPUTET PaBHbIN WAW NpeBbllwaoWwmnini TakoBot y E1l. OgHako 3To 3a npegenamum noTpebHocTen
06bIYHOrO NO/Ib30BaTENA. PasBe YTO 3TO MOXKET BbITb MHTEPECHO Ha Y3KMX KaHasax, Mo KOTOPbIM MbITatoTCA
nepefaBaTb HECKO/IbKO MOTOKOB E1. PasHbIi NpuopuTET MO3BOAUT J0OUTLCA NooYepeaHOW Aerpajauuu
MOTOKOB NPW CY*KEHWUM KaHanNa, a He paspyLleHUs BCeX NOTOKOB OA4HOBPEMEHHO.

12. MonHoOCTbIO M HE3aBUCUMAS CUHXPOHU3ALMA ANA KaXKAO0ro nopra, nepeaatowiero notokn E1? Ectb
N KaKkue-nnbo orpaHnMyeHuna?

MonHOCTbIO HE3aBUCUMA.

13. Kakoi adpdekr gaér ycraHosKa napametpa Unframed = Yes/No?

Motok c¢ napametpom Unframed = Yes, nepepaetcs 6e3 KOHTPOAA COLEPHKMMOrO.
EAMHCTBEHHOE, YTO BOJIHYET MYJ/IbTUMIEKCOP-KOMMYTATOP — Ha/M4MEe XOTb KaKoro-HMbyab curHana u
BbINOJIHEHWe npasun KoauposaHua AMI/HDB3. Motok ¢ napametpom Unframed = No, nposepserca Ha
Hannume  FAS/NFAS. OrtcytctBre  ¢peimoBOM  MOCNeAoBaTeNbHOCTM  cuuTaetca  owubkoin. C
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¢dpelimmpoBaHHbIM noTokom (Unframed = No), MOXXHO MCNOAb30BaTb KOMMPECCULD, YCTaHOBUB NapameTp
Compression = Yes, B nyHKTe “3.2.2.1 /TDMoP/nopm/config”

14. Kak onpeaenutb onTUManbHblii pasmep AxKuttep-bydepa? Ha uto BAmsAeT MameHeHue pasmepa
BbIXOAHOW ouepegn?

OH gonxkeH 6bITb 6bonblle, Yem PAYKTyaLMa TPAH3UTHOTO BpeMeHu B ceTu. Hanpumep, ecam gns
CTa NaKeToB BpemMs TpaH3uTa Konebnetcs oT 2.5 oo 6.5 mc, To 6ydep gonkeH 6biTb, XOTs 6bl 4 MC, UTOObI HU
OAMH MNaKeT He 6bln notepsH. Jlydwe, ecnn bydep ewe 6onblie, TOoraa cMoxeT paboTaTb MexaHM3m
nepesanpoca NoTepAHHbIX NAKETOB.

PekomeHayembln pasmep AxuTTep-bydepa B MC, MOXKHO MOCMOTPETb B Mapamerpe
"RecommendedJB" B nyHkTe "3.2.2.3 /TDMoP/nopm/statistics".

He Bceraa MOXKHO yA0OBNETBOPUTL 3TOMY ycaoBuio. Hanpumep, B KaHane Wi-Fi nogasnatowee
6ONbLUIMHCTBO MAKETOB AOCTABAAETCA 3@ €4MHULUbI MUAJIMCEKYHA, @ Hebonbwaa 4acTb, ckaxkem, 0.1%,
3a4eprKMBaeTca Ha cekyHay v 6onee. HenpakTuMyHo ycTaHaBAuBaTb Oydep B ABe CEKyHAbl M3-3a
HenpuemneMon 3a4epXKM U axa. Ero cnegyert ycTaHOBWUTDL, CKaxkem, 10 MC, U MPUMMPUTLCA C TEM, 4YTO
MaJias YacTb NAaKeToB HByAeT NnoTepsHa M BO3HUKHYT BbiNnageHMA. OHM NPaKTUYECKN He yXyALAloT KayecTBo
nepenayum rosioca u NoYvTu He BMAIOT Ha PaboTy $aKCcoB N MOAEMOB.

MosTomy BO BCEX Cay4yasx, Korga Aucrnepcua BPEMEHM 3af4eprKKU MPEeBbllaeT eaAnHULbI
MUNANCEKYHA, BENMYUHA Bydepa — KOMNPOMMUCC MEKAY 3a4EPHKKOM M KONMYECTBOM NOTEPAHHbIX MAKETOB.

15. Kak onpepenutb onTMMasibHbiA pa3mep AaHHbIX B NaKeTe? Ha uto BAnAeT usmeHeHue?

bonble nakeT — meHblUe OBepxes Ha Nepeadvy 3arososKa. bonblwe 3agepKKa Ha NakeTnsauumio.
bonbwe notepmn nonesHom MH(I)OpMaLI,MM npu nponagaHnn oaHOro nakera.

16. Kakoe makcumanbHOe KONn4ecTso nopToB MOXHO 06'be,qVIHMTb B CTEK?

Crek 60/blle He NoaaepsKMBaeTCs.

17. Kako# Homep NopTa UCNO/b3yeTcA YCTPOUCTBOM NpPU nepegaye no naketHom cetu?

UDP - 41000 dst, 41001 src

18. 3auem Hy)XeH BCTPOEHHbI! TEPMUHAJIbHDBIA CEPBEP U KaK UM NO/Ib30BaTbCA?

Hanpumep, Ha caliTe ycTaHoBAEH W03 BMecTe ¢ ATC, y KOTOPOI M3 NOPTOB YNpPaBAeHWUA TOSIbKO
RS-232. CepBep npuroantcs, 4tobbl ynpasaaTb ewe n 3Toi ATC yepes IP ceTb. Ee nopt RS-232 noasutcs Ha
cooTBeTCcTBYHOWEM IP NnOpTY Hawero wto3a.

19. Mbl xoTuM nepegasaTtb gaHHble E1 uepes paguo-Ethernet. Bcerga nm 6yaer pabortaTb W3 B 3TOM
cxeme. KaK Hy)XHO ero HacTpoUTb ANA ONTUMAJIbHOWU PaboTbl, U KAKMe OrpaHMYEHUA BOSMOXKHbI?

Mo Hawum npeacTaBAEHUSAM, HYXXHO MMETb MOJIOCY, B Mapy pa3 MpeBblAloWy 3arpysky
KaHana paHHbiMu E1. PacnpepeneHve BpeMeH 33Jep’KKWM MNaKeTOB [AOJIKHO OblTb COCPesOTOYEHO B
nHtepsane 0..10 mc Bo M3bekaHWe NoABAEHUSA CUABHOTO 3Xa. MNpu 3ToM AKuTTep Bydep CTOMT YCTaHOBUTb,
ckaxkem, 15 mc. MNakeTbl, 3ageprKaBwmnecs bosblue, YeM Ha 3TO Bpems, byayT BbibpoweHbl. MoaTomy fons
TaKMX NAaKeTOB B KaHajie JO/IKHA bbiTb HeGoNbLWOW. MNaaa Ha cTaTUCTUKY E1, MOXHO OLEHWTb, KaKasa [ons
nakeToB He nonana B jitter buffer.

Kpome 3Toro, elle oaMH napameTp — maximum gap interpolation — ykasbiBaeT Bpems, B TeueHue
KOTOpPOro npu MOJIHOM OTCYTCTBMM MaKeTOB Ha BXo4e W03 byaeT nbiTaTbcA nogasaTb Ha nopT E1
npeaplaywmii ypoBeHb, YTobbl n3berkaTb WENYKOB M NoMex B KaHane. [0 McTeYyeHMM 3Toro MHTepBana
LL/HO3 PEeLUnT, YTO CBA3b BCE e MopBanach, M BbigacT AlS.
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B Tex Wi-Fi KaHanax, KoTopble Ham BCTPeYanucb, pPa3 B HECKOJIbKO MWUHYT nepegadva
npuocTaHasanBaeTtcsa Ha ~800 mc, 1 n3peaKa Ha ~1600 mc. MoaTomy napameTp maximum gap interpolation
cTouT ycTaHasaueaTtb 8 2000 mc.

4.6 TexHu4yeckana noaaepika

TexHuuyecKan noagepkka MoXKeT bbiTb NosyyeHa oT gucTpmbbioTopa, Y KOToporo bl KynaeH
MY/IbTUMNEKCOP-KOMMYTATOp. 33 AOMNOJIHUTENbHOM WHPOpMaumel, noxanyicra, obpalwantecb K
Nnpov3BOAMTENIO.
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5 O6HoBNeHMe nporpammHoro obecneyeHusn

HauuHasa c sepcun MO LPOS 1.0.9.4SR2, nsmenunca MAC-agpec no ymonyaHuio. B ceasu c atum,
npu obHoBneHun MO c 6onee crapoii Bepcum Ha Bepcuto LPOS 1.0.9.4SR2 u Bbiwe, Heobxoaumo
nepesanyctuTtb NoToku E1.

5.1 O6HoBneHue ycTpoucTBa, Yepes telnet, SSH nnn mepmunan

1. Ons obHOBAEHUA NPOLUMBKM MYNbTUNIEKCOPA-KOMMYTATOPa HEOOXOAMMO NOAKNIOUUTLCA K HEMY
no FTP B NacCMBHOM pexxume (No ymoa4aHuio fIortnH — admin, naponb — admin). Nocne NoAKNOYEHUA Bbl
yBuAauTe coaepskmmoe Katanora /mnt/flash.

2. Janee Heobxo4MMO CKONMPOBATL B 3Ty NanKky daina npowmskn LPOS_X.YSRZ.bin. Ha ycTpoiicTee B
narke, B KOTOPYO Bbl CKONMPOBa/iM 3TOT $aiis, OH He oTobpasunTca.

3. MoaxntoumTeCh K YCTPOWUCTBY, MCNoAb3yA telnet, ssh unn mepmuHas, BBegUTE yYeTHble AaHHble
(no ymonuanuio: normH — admin, naponb — admin). Janbwe Heob6XoANMMO NepenTM B KOMaHAHbIN pPexum
yrnpaBaeHWa YCTPOMCTBOM, €C/NM MO YMOAYAHUIO OTKPbIAOCb menu. Ons 3TOro UCMoNb3yiTe covyeTaHue
Knasmw “ESC+Q” wnn “CTRL+C”. 3aTtem BBeauTe KOMaHAy systemupdate. [oxAuTecb 3aBeplleHUA
O6HOB/IEHWNA NPOLLUMBKM.

4. [anee HeobxoAMMO Nepe3arpysnTb YCTPOKCTBO. [11A 3TOro Heob6xo0AMMO BBECTU KOMAHAY reset.

5. Mocne nepesarpysku ycTponcTea oHO ByAeT 3arpyKeHo ¢ HOBbIM NPOrPaMMHbIM 0becneyeHnem.

5.2 O6HoBneHue ycTpoucTBa, Yepe3 web-uHrepdeiic

1. 3aitTn uepes Web-uHtepdelic Ha ycTponcTBo, Hanpumep, no agpecy http://192.168.0.24, seeaute
y4yeTHble AaHHble (N0 YMOYaHMIo: I0rTMH — admin, naponb — admin).

2. HaxkmuTe ccbinky "UPDATE FIRMWARE".

3. Bbibepute ¢ain c obpasom onepaLMOHHON CUCTEMbI U AOMKAUTECH, KOTAa OH 3arpysutcsa Ha
YCTPOWCTBO.

4. Haxmute "MPUMEHUTDL", uTo6bl 06HOBUTL CUCTEMY.

5. MNepesarpy3suTe cucremy, Ytobbl 06HOBIEHMA BCTYNWIM B CUAY, HaxKaB ccbinky "MEPE3ATPY3UTDL".
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6 TexHuuyeckoe obcay>KuBaHue

Meproanyeckoro TEXHUYECKOro obcnyKnBaHua ana obopynosaHua He TpebyeTca.
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7 TlapaHTUK nsrotosmutens

MyAnbTUNAEKCOP-KOMMYTATOP NPOWEN NpeAnpofaXKHbIA MNPOroH B TeyeHne 48 4acos.
N3rotoBuTenb rapaHTUpyeT COOTBETCTBME MYJIbTUM/IEKCOPA-KOMMYTATOPa TEXHUYECKUM XapaKTepUCTUKam
npu cobaoaeHMM NONb30BaTEIEM YCNOBUI SKCNYyaTaLMK, TPAHCMOPTUPOBAHMA U XPAHEHWUA.

CpOK rapaHTUn yKasaH B I'apaHTMﬁHOM Ta/I0OHE U3rotTosuTenA.

MU3rotosutens O6ﬂ3yeTCF| B Te4yeHune FapaHTMVIHOFO CpoOKa 6e33031v\e3,u,Ho YCTPAHATbL
BblABJ/IEHHbIE ,CI,ECI)E‘KTbI I'IYTéM PEMOHTA NI 3aMEHbI MYJIbTUNNEKCOPA-KOMMYTATOPa UN Ero MO,CI,YI'Ieﬁ.

Ecnu B TeYeHME rapaHTUMHOIO CPOKa:

e roJsib3oBaTesieM OblIM  HapylleHbl YCAOBMA 3KC/yaTauuM WAW Ha  MYAbTUMNAEKCOp-
KOMMyTaTop OblIN NoAaHbl NUTatOWME HanpaXKeHus;

® MY/ZIbTUNNIEKCOPY-KOMMYTATOPY HaHECEHbI MEXaHUYECKNE NOBPEXKOEHNA;

e uyHTEepdeicol MYJIbTUMNIEKCOPA-KOMMYyTaTOpa NnoBpeXXaeHbl BHELLUHUM OnacHbIM
BO3eNCTBUEM,

TO PEMOHT OCYLLUECTBNIAETCA 3a CHET NON1b30BATENA.

JocTaska HeuncnpasHOro MYNbTUNNEKCOPA-KOMMYTATOpPA B PEMOHT  OCyLWlecCTBNAETCA
no/sib3oBaTenem.

lapaHTUiMHOe obcCny)KMBaHWE MPepbiBAeTCA, eC/M NOAb30BaTelb MPOU3BES CaMOCTOATE/IbHbIN
PEMOHT MY/IbTUMEKCOPA-KOMMYTATOPa (B TOM YMC/E, 3aMEHY BCTPOEHHOIO NpeaoXpaHuTens).
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